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Tape Guide

Professional-l.

The one tape

that stands up when
youcrank it up.

professional-1

normal (norm) position

Premium ferric oxide fapes have more head-
room which allows higher maximum recording
levels (MRL). Among
ail premium ferric
o«des PRO  hasthe
best MRL for loud
recordings. Uniform
maghemite parti
cles provide in-
creased headroom
fcr very accurate
and loud recordings
with virtually no distortion. In the fundamen-
tal music range (20Hz-5kHz) PRO Ican be
formic Onide miattange recorded louder and
M driven harder than
\ even high biastapes.
PRO I isthe interna-
v lionally accepted ret-
- erence tape, whose

AL LTS (LB DD < AU BWE AR

Grecater headioom allows more disior
tion-free lecording.

Wit i bias point is specifi-
DE Hr H rznop AD Cally matchedto
Sy the Type I/normay
ol s isbecompantieyt  lerTic posftion on
decks than any other ferric tape today’s high quality
cassette decks.

Professional-Il.

The world’s quietest
tape puts nothing
between you

and your music.

High bias tapes consistently provide wider
frequency response and less tape noise (hiss
or background noise)
than any othertape type.
Among premium high
biastapesPRO [l isin
aclassby itself It isthe
second generation chro-

mium dioxide tape with
e superb frequency response
and outstanding sensitivity in the critical
(10kHz-20kHz) high frequency range. It also
has the lowest background noise of any other
competitive tape available today.
PROIlwillcapture -#e S
the many subtle B T
harmonics ofthe
most demanding
recordings and
play them back
with the reality and
presence of alive
performance. PRO
llisthetape forthe
Type lI/chrome/
high bias position that comes closest to Metal
tape performance for halfthe price.

The pure chfomium dioxde
particiss in the PRO [L unlixe
femric oxide particiss. de

Backgiouna Noise
=

= [C e
RO N3 the bost high flequency senst
tvity and the least background nose of
any high bias tape.

Professional-IIl.

he only cartape
that eliminates
the car.

ferrichrome (FeCr) position

Ferrichrome tapes
combine the benefits of
chromium dioxide and
terric oxide tapes for
superior performance
incarsterecs. The top
ayer is pure chromium
dioxide for unsur
passed highs and low
background noise. The
bottom layer is ferric oxide for superior lows
and great middle frequencies. And it also
A gives you higher recording levels,
ez 50 YOu getclearer, louder play-
back without cranking up
= fmecmwine  yOUr volume control to

=T B compensate. PRO 1l isthe

idealtape for carstereo

QBerer: cxide layers

tor “exne bght playback i car

staze0

= st e SYStEMMS and performs
=4 just aswell inthe home
> e 2ueer onthe Type lil/terri-
= C: chrome position

] Road Nows

200 w ax _l._ lu- L
72O M provides @ higher maximum
cecording lavel (MRL) than high biay
tCpes, and stinctivel

o “The guarantes of a ifetime."
All BASF tape cassettes come with alffetime guaran-
GU ARANTEE tee that covers averything. Should any BASF cassette
ever tail —for any reason —simply return it to BASF for

OF A lem atree replacement.
ujg mﬁ..f = !

00
oiar'4]

Patented “Jam-Proof" Security Mechanism (SM)™

All BASF tape cassettes come with our exclusive
SM —5ecurity Mechanism. Two precision arms

5=< actually "guide” the tape in a smooth, exact and
consistent tzack. so that winding is always even. no
mgtier how often the cassette is played. SM putsan
endio tape jamming.

IBASF

Crosby Drive, Bedford, Massachusetts 01730
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> OF SOUND WEIGHS

KOSS THINKS THIS Ki
385 GRAMS MORE THAN SONY DOES.

The MDR-7 Sonyphones deliver the same extra-wide frequency
response as the Koss Pro/4 headphones.

The MDR-7 Sonyphones deliver all the smoothness, crispness, depth
and tonal color Koss built a business on.

But unlike Sony, it takes our competition 440 grams of metal and
molded plastic to do it. That’s almost a pound.

On the other hand, MDR-7 Sonyphones weigh 1.5 oz.

And the MDR-5a, MDR-3 and MDR-2 Sonyphones are even lighter.

In short, with Sonyphones, a new generation of headphones is
born. Sonyphones mean the end of sacrificing great sound to comfort.
Or great comfort to sound.

Because never before has so little weight delivered so much sound.

Sonyphones by Sony. SONY

Professional Audio

1980 Sony Industries. a Division of Sony Corporation of America. 9 West 57th Street. New York. NY. 10019. Sony is a registered trademark of the Seny Cerporation
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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

/
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If your old favorites don’t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And

so does your music.
So even after a Maxell recording is 500 plays  [IRLLERAEAL
old, you'll swear it’s not a play over five.
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About This Issue

Assembling a stereo system takes time. While an increasing num-
ber of manufacturers do offer the option of buying a complete,
single-brand system, many of you will still prefer to make your own
decisions on individual components. With this in mind, in this, our
third annual edition of HIGH FIDELITY'S BUYING GUIDE TO STEREO
COMPONENTS, our writers and editors have focused on what we be-
lieve are six critical steps in buying a stereo system.

Certainly the heart of most systems is the receiver. In “The Sys-
tem Centerpiece,” Edward J. Foster, consulting audio editor for
HIGH FIDELITY and technical editor for its sister publication,
STEREO, points out which specs are most meaningful and which
are of secondary importance. Then Foster teams up with Michael
Riggs, former editor of the Boston Audio Society’s journal and fre-
quent contributor to HIGH FIDELITY to highlight the important con-
siderations in matchingthe three elements of a phono system—
turntable, tonearm, and cartridge—in “The Secrets of Golden
Sound.”

Iftape recordingis included in your plans, be sure to read Fos-
ter’s article on *‘A Deck for Every Whim,”” where he singles out the
truly significant features to look for. Ina follow-up piece, ‘““Choos-
inga Cassette Tape,”” he tells you how, depending on the particular
recording situation. And, of course, what would your system be
without speakers? One problem is determining which of the more
than 1,000 models you want. Foster, who also conducts many test
reports for both HIGH FIDELITY and STEREO, and who has listened
to hundreds of speakers over the years, outlines which designs will
give you the most satisfying sound in “Buying Speakers?” Comple-
menting this article is one by HIGH FIDELITY contributor Norman
Eisenberg, who offers a selection of functional and enjoyable
recordingsin “‘8 Great Ways to Judge Speakers.” Finally, for those
of you who really prefer separates, Riggs returns with some ideas
on how to *“Pick the Perfect Amp,”’ including tube models.

Three special articles are also included. In the first, STEREO’s
regular columnist, Alexander N. Retsoff (“*Retsoff’s Remedies”’),
tells how to diagnose and cure problems that commonly occur with
stereo systems in “Troubleshooting Tips.” Then Bennett Evans, a
regular contributor to STEREO, opens his ““Car Stereo Survival
Kit” to offer you a complete guide to buying a car stereo system.
Evans also explains all the new home video systemsin “Home
Video: What You Need to Know.”’

As usual, the bulk of HIGH FIDELITY'S BUYING GUIDE TO STEREO
COMPONENTS is its special buying guide section. This year’sis the
most complete ever, with prices on more than 4,500 home, car,
and video products, and complete specs on more than 3,000 of
them. And we’ve expanded our Systems Accessories section toin-
clude special listings for tape care, phono care, speaker systems,
car stereo systems, and video accessories. In addition, to help you
understand the terminology used both in the buying guide and in
the articles, we’ve provided a glossary that explains many of the
most commonly used terms.

We trust you’ll find this year’s edition a valuable buying guide/
reference. —WT
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WE DON’T FIGHT YOUR
SYSTEM.

WE JOINIT.

Steremote brings total entertainment into
every room of your home.

Until now you could listen to music in only one
or two rooms at a time. Now you can enjoy music
throughout the house. Steremote integrates all your
existing components (including your speakers),
giving you remote control over them from anywhere
in your home. it’s control at a touch. From any room.
The kind of control you've never had before.

All through the portable Steremote control unit that
plugs into any AC outlet.

If your system is good enough for you,
it’s perfect for Steremote.

Your system may consist of just a receiver and
turntable. Or it may include a cassette recorder,
open reel, TV and video
deck. By joining them
with Steremote
you'll be enter-
tained in more
ways than you've
ever thought
possible. One
touch lets you
play records,
tapes, even change
FM stations.

You can also take in a video performance.

With Steremote control, you can switch rooms and
change music. Keep different tunes for different
rooms. Or fill the house with one beautiful perfor-
mance. The Steremote choice is limitless.

How many modules make a Steremote?

You decide. Steremote offers you a selection of
modules (six shown), each with a specific remote
control capability. By
combining them ycu
can control every
component in your
system. You can re-
cord, play back, walk
around, lay back. Change rooms and moods at will.
For more flexibility just add a module and you can
expand your musical environment to as many as nine
rooms. Basically, it will be your system. Plus
Steremote. Plus a lot of fun.

How to join.

Call any of the better high fidelity stores

in your area. They'll help you select

the Steremote modules best suited to your
" needs and show you how to install them in
minutes. Call now. Don't fightit. join it.

voursysTem PLUs (Y [ R{S\Y/(O)[=

Steremote Inc.. 1845 Utica Avenue, Brooklyn, N.Y. 11234
212-241-3500
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The Sound of Koss
is no longer something you

have to keep to yourself.

You no longer have to
limit your listening to
stereophones to enjoy
the incredible Sound of
Koss. Because now you
can get the optimum
loudspeaker system,
and the Sound of Koss,
in any Koss CM series
system you choose.

KOSS CM 1010

Here’s the ultimate
2-bandpass system. The
Koss CM 1010 has a
unique passive radiator
to enhance the lower
two octaves of bass. As
well as a special 8inch
woofer to increase the
midrange frequency
response up to 3500Hz.

And with the CM
1010’s 1-inch dome
tweeter, you get the
highest energy output,
and lowest distortion,
of any tweeter on the
market.

KOSS CM 1020

No three bandpass
loudspeaker system cur-
rently available offers
the benefits of the Koss
CM 1020. Its dual ports
improve cabinet tuning
and structural stability.
And its 10-inch woofer
provides a 3db gain in
efficiency, as well as flat
response over the lower
bandpass. In addition,
the CM 1020 uses a 4%-
inch midrange driver to

capture all the energy and
presence of this critical
bandpass. And the CM
1020’s unique 1-inch dome
tweeter produces the
highest energy output and
lowest distortion of any
tweeter currently avail-
able. Indeed, the

Koss CM 1020 is the
3-bandpass loudspeaker
system you really have

to hear to believe.

KOSS CM 1030

The Koss CM 1030
represents the ultimate in
4-bandpass loudspeaker
systems. It includes a 10-
inch woofer, mass aligned

e L I
Ti =
=

the CM 1030 is so amazing,
no other 4-bandpass sys-
tem even comes close in
' bass, midrange or high
' bandpass performance.

KOSS CM 530

Setting entirely new

~ standards for bookshelf
speakers is the Koss CM
530. Whether you place
them horizontally or verti-
cally, they deliver perfect
mirror imaging, an incredi-
~ ble degree of dispersion,
and the breathtaking
Sound of Koss.

KOSS
PRO 4/TRIPLE A

Write us, ¢/o Virginia
Lamm for a free copy of
our full-color loudspeaker
catalog. And when you
visit your audio dealer to
hear the incredible Sound
of Koss loudspeakers, take
anextra moment
for a private
listening

experience
with the

dual port system, a
parallel midrange system
with two 4%-inch
drivers,and both a
tweeter and a l-inch treble
tweeter that feature
a unique acoustic
transformer. Each
has been carefully
and specifically
designed to produce
the optimum spec-
tral characteristics
of their respec-
tive bandpass.
Uniting the =
CM 1030 into a total
system that represents
the ultimate in loud-
speaker technology, is a
unique, quasisecond-order
crossover network. In all,

world famous Koss Pro/4
Triple A. Once you've
heard the Sound of Koss
for vourself, vou'll know
why hearing is believing.
©1979 Koss Corp

B 0SS stereophones/loudspeakers

hearing is believing "

KOSS CORPORATION, 4129 N. Port Washington Ave.. Milwaukee. Wisconsin 53212 International Headquarters Milwaukee facilities Canada - France - Germany - lreland
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Glossary

AFC Automatic Frequency Control (AFC)
is a common feature of FM tuners. The cir-
cuit senses any tuning error and corrects it
by shifting the local-oscillator frequency.
An overly aggressive AFC may lock onto
the stronger of two stations on adjacent
channels precluding the reception of the
weaker one. A similar circuit is found in
many TV sets, where frequently it is called
AFT (automatic fine tuning).

AM Rejection More correctly called AM
suppression, this is a measure of an FM
tuner’s ability to ignore amplitude modu-
Jation of the signal it is receiving. Amplitude
modulation may occur because of multi-
path-reception conditions and/or atmos-
pheric disturbances. Ignition “'noise’ also
is AM in nature. The better the AM suppres-
sion of the receiver (the higher the value),
the quieter and cleaner the reception will
be under these conditions.

Amplifier Classes Engineers cate-
gorize amplifier circuitry into “'classes’
based upon the portion of the cycle during
which current flows through the output de-
vices. In a Class-A design, current flows
through each output device throughout the
entire signal cycle. Distortion is low but so
is the efficiency, and a Class-A design is
generally relegated to low-level stages or
to power amps of relatively modest capabil-
ity. In a pure Class-B amplifier, current
flows through each transistor for 50% of the
cycle, shifting between the transistors de-
pending upon the polarity of the signal. Ef-
ficiency is relatively high, and the amplitier
idles (without signal) with no current drain.
Because of the nonlinear operation of the
transistors at low currents, a Class-B am-
plitier generates a good deal of distortion
when handling small signals.

Class AB is a hybrid of the above two
classes and is the most common class of
high-fidelity output circuitry. The transis-
tors are idled at some ‘‘bias’ current to
make them more linear. Small signals are
handled in essentially Class-A operation;
large signals are handled in a way closely
akin to Class B. The efficiency is better
than Class A but not quite so good as Class
B.

In Class C, current flows for less than half
the cycle. Efficiency is very high, but so is
distortion, and this class is not used in
high-fidelity circuitry. Class D designates a
“switching-amplifier” design. The output
transistors are either completely on or
completely off and are controlled by digital-
like pulses. In such a design, the control
pulses are generated from the audio signal,
and the signal must be reconstructed from
the pulses subsequent to amplification.
The signal itself is not handled in “"analog”
tashion.

Classes G and H refer to new designs by
Hitachi and Soundcraftsmen, respectively.
Each design attempts to increase the effi-

1981 Edition

ciency of Class-AB design when handling
typical music signals by improving the dy-
namic headroom of the traditional design.
Technics' Class-A + design attempts the
same for Class-A circuitry.

Automatic Noise Limiter This may re-
fer to any circuitry whose objective is to
provide quieter reception. A common tech-
nique to minimize noise that results from a
weak stereo signal is to blend the high-fre-
quency portions of the two channels into a
quasi-mono condition.

Azimuth The azimuth angle is that
tormed between the magnetic gap of a
recording or playback head and a line
drawn paraliel to the centerline of the tape.
The gap line should be exactly perpendicu-
lar to the length of the tape.

It the recording- and playback-head
gaps are not aligned properly (parallel to
each other), high-frequency losses occur.
The amount of loss is a complex function of
track width and tape speed (as well as of
frequency). The greater the track width
and/or the slower the tape speed, the more
critical azimuth alignment becomes for a
given frequency. Suffice it to say that, ina
cassette recorcder, an azimuth misalign-
ment of only 1/10 degree will cause a 10ss
of more than 1 dB at 15 kHz, and that an er-
ror of % degree would produce a loss of
more than 8% dB. The losses would in-
crease quickly to greater than 2 dB and
22' dB, respectively, at 20 kHz.

Actually, as long as the recording and
playback magnetic gaps are parallel, no
loss will result for tapes recorded and re-
produced on the same deck. In order that
tapes be interchangeable from deck to
deck, however, it is necessary to adhere to
the standard perpendicular orientation. For
this reason, occasionally a deck can
record and play its own tapes very well but
has poor response to our test tape. This
usually indicates azimuth misalignment
and tapes made on that deck would not
play equally well on other decks.

Biamplification With biamplification, or
biamping, the musical spectrum is divided
into two segments—bass and treble—by
electronic filters prior to the power amp.
Each segment is amplified separately to re-
duce intermodulation distortion and pro-
vide extra power. The low-frequency am-
plifier drives the woofer; the high-
frequency one, the tweeter. No speaker-
crossover network is needed.

Bias In tape-recorder parlance, "bias’ is
an ultrasonic signal added to the audio sig-
nal prior to recording. The bias is required
to linearize the recording process and so
reduce distortion. Different tapes require
different bias levels to achieve optimum
performance.

Booster This frequently refers to an add-
on power amplifier with greater output ca-
pability than that included in typical car ra-
dios. Since the booster is driven by the ra-
dio's own amplifier, any distortion in the
latter is amplified equally with the signal.
A booster may also refer to an RF ampli-
fier used between the antenna and the re-
ceiver to increase the signal strength. Such

7

Isn't it time?

Astatic announces
Moving Flux
MF"

The newly patented” Astatic Moving
Flux MF™ cartridge is a dramatic
breakthrough in phono cartridge

design, offering a new transducing
system which combines the best
features of the moving coil and
moving magnet cartridge systems.
It retains the superior quality of
the moving coil, with the high
output (4mV and better) efficiency
and low inductance and load
impedance of the moving magnet,
plus the advantage of a user
replaceable stylus.

Innovative Astatic Moving Flux MF™
cartridges come in four models:

MF 100, MF 200, MF 300, MF 400.

Available premounted in headshells.

*U:S. Patents 4,072,823 and 4,123,067

AST/-\T |
S

The Astatic Corporation
Conneaut, Ohio 44030

CIRCLE 3 ON READER-SERVICE CARD






SONY ELIMINAIES
THE MOST DISTURBING
VARIABLES
INTURNTABLE
PERFORMANCE,
STARTING WITH THE
WAY IT TURNS.

At Sony, our commitment to being # 1 in
hi-fi didn’t stop with the reinvention of the receiver.
By applying “Total System Technology™

we've eliminated the headaches that plague
the turntable. And developed the first
state-of-the-art turntable that won't put
you in a state of bankruptcy. The PS-X55.
A DRIVE SYSTEM THAT'LL BE
ACCURATE BEYOND THE YEAR 2000.

In order to insure your records turn at the pre-
scribed speed. utterly smoothly and without fluctua-

tion. Sony has improved its already advanced
direct-drive system with an electronic speed-control
circuit that works like a quartz watch.

This gives the X55 up to 10 times more speed
monitoring “pulse points” than competitive models,
so it can better compensate for wow and flutter. We
call this system “quartz-lock Magnedisc servo con-
trol” The audiophiles call it brilhant.

And unliEe direct-drive motors found in com-
petitive turntables. the X55% is both brushless and
slotless. Which means it’'s even more accurate.

A NEW ANGLE ON THE TONEARM.
STRAIGHT
Sony engineers have paid meticulous atten-

tion to the X55% tonearm and its suspension.
Instead of the conventional shapes. the X55%
tonearm was designed as the shortest path between
two points—a straight line
P s

for minimum mass.
Minimizing mass maximizes compatibility with the
widest range of cartridges. including the most ad-
vanced high-compliance types.

The tonearm pivot is squorted in two places,
not one. So it’s virtually free of tonearm resonance,
friction and side play.
And to let the platter motor do its job
without interference, the X35 even
has a separate motor that operates the
tonearm during its automatic cycles. A
technological advancement that’s hard to
find on any turntable at any price.
THE STANDARD BY WHICH ALL BASES
WILL BE JUDGED.

Instead of using an inexpensive plastic, wood
or cast-aluminum base, like many of our competitors,
the X55 is made of a Sony-patented ==
inorganic “Bulk Molding ComEound,”
which sharply reduces feedback.

And because loudspeakers pro-
duce vibrations that can be transmitted
to the turntable through its feet, Sony
created special gel-filled feet which absorb energy so
effectively that the X355 will perform flawlessly even
when your music is loud enough to rattle the walls.

Yet the X55% advancements don't stop here. A
special muting device eliminates the “pop” that nor-
mally occurs when the stylus touches down or lifts
up—something you'll particularly appreciate when
transferring records to tape. Theres even an electric
eye that automatically measures the disc size.

But the bottom line is this. Once you compare
the Sony X55 for specifications, features and price,
you'll come to an inescapable conclusion. Theres
only one thing you need to know about high fidelity.

It's Sony.
SONY.

High Fidelity

FEATURES AND SPECIFIC ATIONS: Fully automatic direct-drive turntable system/Linear BSE motor/Quartz-lack Magnedise servo speed control Electromagnetic braking/Sony Bulk

Molding Compound anti-resonance base
0025%/Rumble (DIN B) 78 dB/ - Hecuve toncarm mass 8 grams

Low-mass Duralumin tonearm/Logic IC function sequencing/ Discrete tonearm servo motor/Speed aveuracy + 0.003

Wow and flutter (WRMS)

© 1980 Sony Industries. 4 division of Sony Corp. of America. 9 West 57th Street. New York, N.Y. 10019 Sons 15 a registered irademark of the Sony Corporation
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a device frequently is called an “antenna
booster.”

Capture Ratlo FM tuners have an ability
to lock onto or “capture’ the stronger of
two signals on the same channel and sup-
press the weaker by an amount far greater
than the difference in input signal strengths
would imply. A tuner’'s capture ratio is a
measure of how much stronger the one sig-
nal must be to suppress the weaker one by
30 dB. The smallier the capture-ratio figure,
the better. Capture ratio is important for
good reception under multipath condi-
tions.

Clipping A modern transistor amplifier
usually is able to handle signals, from very
small levels up to its rating, with very low
distortion. After the signal level exceeds
the rating, a point is reached where the am-
plifier runs out of voltage or current capa-
bility, and the peak excursions of the signal
are “clipped’ off, generating tremendous
distortion. This '‘clipping point' is an indi-
cation of the absolute maximum capability
of the amplifier.

Although clipping usually occurs in an
amp's output stages (where the signal is
greatest), certain low-level input stages
that precede the volume control can also
clip. This happens most frequently with mi-
crophone and phono preamps, and the in-
put level that causes this clipping deter-
mines the input-overload point of the amp.
Once clipping has occurred in any input
circuit that precedes the volume control,

the sound will be distorted at any volume
setting.

Coercivity This is a magnetic property
that indicates the magnetic force required
to reduce a material that has previously
been magnetized to saturation to zero
magnetization. In a magnetic tape it indi-
cates how difficult it is to record on the
tape, and, more importantly, how immune
the magnetic pattern is to self-erasure. In
general, high-coercivity tapes—such as
chrome, chrome-equivalents, and metal—
have a greater ability to retain the short-
wavelength magnetic patterns that high-
frequency/slow-speed recording de-
mands.

Coercivity is measured in ‘‘oersteds’:
typical values for magnetic tape are 250
oersteds (for ferrics), 550 oersteds (for
chrome types), and 1,000 oersteds for the
metals. For a given coating thickness, the
greater the coercivity, the greater the bias
and record current required to impress the
magnetic pattern—and the greater the
erase field needed to remove it.

Compander This is an abbreviation for
"compressor/expander.” Compressors
and expanders are built around amplifiers
whose gain can be controlled by the signal
itself. In a compressor, the output of the
amplifier is not linearly proportional to the
input; irnstead, the proportionality factor is
controlled in some known manner. For ex-
ample, a 2:1 compressor will ‘compress’’
or decrease the dynamic range of a signal

(in dB) by a factor of 2. For every 2-dB in-
crease in input level, the output increases
by only 1 dB.

An expander functions in exactly the op-
posite manner; it “expands’’ or increases
the dynamic range, and for every 1-dB in-
crease in input the output increases by 2
dB. Connected together, the expander
compensates for the compressor, and,
ideally, there would be no change in the
signal.

By compressing a signal before tape
recording, you can squeeze a wide dy-
namic range to fit the limited dynamic
range of the recorder. When the signal is
expanded on playback, the dynamic range
is restored, and noise introduced in the
recording process is reduced. All noise-
prevention systems use companders of
one form or another

Continuous Power The continuous-
power rating of an amplifier is based upon
the am.plifier's capability to supply power
for long periods of time (say, for 5 minutes
or more) when handling a sinusoidal sig-
nal. By FTC ruling, the continuous-power
rating must receive the prime emphasisin a
specification or advertisement, and it must
be based upon the minumum continuous
power the amplifier is capable of supplying
to a rated resistive load over a rated band-
width with less than a specified THD. Con-
tinuous power is sometimes inaccurately
called “‘rms power.”

Damping Factor Damping factor is a

Hear beyond
your means.

The new Mitsubishi R10 and R20 receivers share the same technology and engineering of the highly
respected Mitsubishi separates. What they don't share is the price
The RI0 and R20 suggested retail prices are $390 and $560 respectively.
So they give you more power and meaningful features than anything else in their price range.
And better specifications than anything that calls itself a receiver. (Like 0.02% Total Harmonic Dis-

tortion. Sensitivity of 93dBf (1.6 uV). And FM
signal-to-noise of 84dB mono/80dB stereo))
These remarkable new receivers are waiting
at your nearest Mitsubishi dealer. And to find
your nearest Mitsubishi dealer, simply call (800)
447-4700. (800) 322-4400 if you live in lllinois.
The R10and R20. For people who could never |

afford Mitsubishi,
but always had
an ear for it.
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TDK Metal.
Now you can have ninety minutes

in either case.

TDK sets the metal standard for most metal deck manufac-
turers. With good reasons. Superior high frequency MOL
for extended response. Up to 8 dB greater MOL at high
frequencies than any high bias tape. High coercivity and
remanence for superior sensitivity and additional record-
ing headroom.

This unsurpassed sound comes housed in two different
cases. In the case of the MA-R, there is a unique TDK
die-cast metal frame. Its unibody construction creates per-
fect integrity between sides A and B. This insures against
signal overlap, channel or sensitivity loss from one side to
the other. The Reference Standard Mechanism assures a
lifetime * of superior performance. TDK MA has a comput-
er-molded cassette shell. Like MA-R, it's specially designed
for the best interfacing with the 3-head metal deck. And

*In the unlikely event that any TDK cassette ever fails to perform due 1o a defect
in materials or workmanship, simply return it to your local dealer or to TDK for a

free replacement ©1980 TDK Electronics Corp., Garden City, New York 11530

its Laboratory Standard Mechanism assures vears of pure
metal sound.

Now in both cases, TDK gives you a choice of 60- or
90-minute lengths. Whichever you choose, you'll
hear how TDK makes a perfect case for metal.

The machine for your machine
CIRCLE 19 ON READER-SERVICE CARD



measure of a power amplifier's ability to
control spurious motion of the loudspeaker
cone. In the frequency range near the loud-
speaker’'s resonance, the woofer cone
tends to continue to vibrate after the signal
has stopped. This motion causes the
speaker to act like a generator in creating
an electrical signal. The signal is absorbed
by the amplifier, which “"damps’’ the cone
motion.

The low-frequency damping factor is
measured at 50 Hz, a typical loudspeaker
resonant frequency. it is defined as the
standard loudspeaker impedance (8 ohms)
divided by the output impedance of the am-
plifier. An amplifier's ability to control the
speaker increases as the damping factor
increases. Once that factor reaches 40,
further increases will result in no audible
benefit. In fact, a damping factor of 20
should be adequate. Since the resistance
of the wiring to the speaker adds to the am-
plifier impedance and thus reduces the
damping factor, heavy wire must be used to
preserve the amplifier's ability to control
the speaker.

dB The decibel or dB is a measure of the
ratio of two power levels and is defined as
10 log (P./P,). Being a logarithmic func-
tion, the decibel provides a convenient
means of expressing very large ratios—60
dB is equivalent to a ratio of 1,000,000 to 1.
And since human perception of loudness
approximates a logarithmic function, the
dBis especially appropriate for audio work.
Being a ratio implies that some reference

must be stated or implied in order that the
actual power level be known.

dBf This is a unit of power. The “f" indi-
cates that the reference level is 1 femto-
watt—1 x 10-15 or, in conventional nota-
tion, 0.000000000000001 watt.

Customarily, the dBf indicates the power
required from the antenna to achieve some
specified level of performance in an FM
tuner or receiver. It replaces an older
method—based on the antenna voltage in
microvolts—of specifying input level.

The dBf is a less ambiguous measure in
that the number of dBf required for, say, 50-
dB quieting is the same regardiess of
whether a 75-ohm or 300-ohm antenna in-
put is used. The number of microvolts re-
quired, however, would be half as much
with a 75-ohm input as with a 300-ohm in-
put. Since the same antenna, operating un-
der identical conditions, provides the re-
ceiver with the same power whether or not
its impedance is matched to the 75-ohm or
300-ohm inputs (via a balun), the dBf is
less misleading than the microvolt specifi-
cation

For a 300-ohm antenna, the following
table indicates the relationship between
dBf and microvolts:

Power in dBf Voitageinp VvV
(across 300-ohms)
0 0.55
5 0.97
10 1.73
15 3.08

20 5.48
25 9.74
30 17.3
35 30.8
40 54.8
45 97.4
50 173
55 308
60 548
65 974

dBm The decibel or "dB" is a logarithmic
means of comparing the power level of two
signals. Since the comparison is calcu-
lated from ratio of the two power levels, one
must always know one of them—the “‘refer-
ence''—if the figure is to have any meaning.
Thus, to say that this signal level is ‘6 dB”
means nothing: 6 dB relative to what? We
can speak sensibly about one signal being
6 dB greater than (or less than) another,
presumably known, reference point.

When the dB is used to describe an abso-
lute signal level, we must supply a refer-
ence. Several “‘standard" references are in
common use, rather than writing them out
each time a term is used, it is much more
convenient to indicate the reference by a
suffix tagged onto the dB: “dBm’ means
"'dB with respect to 1 milliwatt,” dBW
means "‘dB with respect to 1 watt,”" and dBf
means "‘dB with respect to 1 femtowatt"
(0.000000000000001 watt).

Aithough, properly speaking, the decibel
always refers to a power ratio, it is often
used to compare voitages, currents, and
other quantities that are related to power.

Quality through tradition

i i lzie)
< ,e 010]
<

ULTRA HI'FIDELITY DIST- 1001 E. TOUHY AVE., SUITE 112, DES PLAINES, IL. 60018 312/827-9818
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By consensus, *'dBm’ frequently is used to
describe a voltage level. In this case, the
“‘voltage reference” is 0.775 volts—the
level which develops a 1-milliwatt power in
a 600-ohm resistor. For the curious, 600
ohms is the professional-standard line im-
pedance. Hence, its appearance here.

dBW The dBW indicates an amplifier’s
output capability, referred to 1 watt, and
expressed in decibels. Being a logarithmic
measure, the decibel (or dB) relates more
directly to the way we hear than does a
linear measure such as the watt. One deci-
bel is the minimum level change that a hu-
man ear can perceive, so amplifiers differ-
ing in dBW rating by less than 1 dB cannot
be distinguished on the basis of power ca-
pability alone. One decibel is equivalent to
approximately a 26% difference in power
(in watts). Three decibels imply a 2:1 power
ratio; 6 dB to a 4:1 power ratio; and ampli-
fiers that differ by a 10:1 factor have dBW
ratings that differ by 10 dB. Thus, a 1-watt
amp has a 0-dBW rating: a 2-watt amp has
a 3-dBW spec and a 10-watt amp has a 10-
dBW rating. A 20-dBW amplifier is capable
of delivering 100 watts.

DC Amplifier The term '‘DC amplifier”
can have two meanings. It may refer to a
‘direct-current’’ amplifier thatis capable of
uniform response down to DC (0 Hz), or it
may refer to a “‘direct-coupled’ amplifier
(one without an output coupling capacitor)
A true direct-current amplifier has negli-
gible low-frequency phase shift. However,
means must be provided to disconnect the
loudspeaker to protect it from DC shouid
any occur in the output.

Distortion Harmonics When an elec-
tronic circuit, transducer (such as a phono
cartridge or loudspeaker), or storage me-
dium (such as a tape or record) is non-
linear, harmonics are generated. “'Linear’

means that the output signal replicates the
input signal precisely, except insofar as its
amplitude may be altered by the gain of the
circuit. For example, if a 1-volt input pro-
duces a 2-volt output and a 2-voit input pro-
duces a 4-volt output, the device is “linear’

with a gain of 2. However, if a 1-volt input
produces a 2-volt output and a 2-voit input
produces a 3%-volt output, the device is
‘nonlinear,” since the gain changes with
signal level. Such a device generates “har-
monic distortion.

Harmonics are additional tones related
in frequency to the original tone by whole
muitiples. Thus, the second harmonic of a
1-kHz tone occurs at twice the original fre-
quency (2 kHz); the third harmonic at three
times the frequency (3 kHz), etc. Harmon-
ics occur naturally in music and are what
give a sound its timbre. A piano and a violin
playing the same note are distinguished by
differences in the harmonic structure of the
two instruments. Obviously, then, it is im-
portant that the music reproduction system
create no additional harmonics that might
alter the timbre and cause an instrument to
sound differently than it should.

Studies performed on the sensitivity of
human hearing to harmonic distortion sug-
gest that we are more sensitive to *high-or-
der"” harmonic distortion (i.e., 5th, 6th, 7th,
etc. harmonics) than to “low-order"” distor-
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Enjoy a
profoundly moving,
intimate experience.

Madel ATH-7
Eiectret Condenser
Stareophones $149.95.

It’s all too rare when you can

fully immerse yourself in music.

There are so many distractions..
even at home. Household noises,

traffic, and perhaps acoustics or loud-

speakers which limit enjoyment.

Now we've made it simple.
Audio-Technica ATH-7 Stereophones
were created for those moments when
you yearn to close your eyes to the
world and find a private space
occupied only by you, the composer,
and the performers.

So light, comfortable, and cool
you are hardly aware of their
presence. With the outside world
muted as you concentrate on every
nuance, every transparent detail...
or simply luxuriate in the conductor’s

Other AT models
trom $£29.95

close-up world of sonic pleasure.

Best of all, with ATH-7 Stereo-
phones you give up nothing in sound
quality. Nothing. Listen critically to
the frequency response range, dyna-
mic range, output level, and overall
freedom from distortion. ATH-7
Stereophones have proved themselves
in direct comparison with the most
distinguished loudspeaker systems yet
developed, regardless of price.

Enter our private world of audio
pleasure today. You'll never want to
Jeave. AUDIO-TECHNICA, d.3.. INC.,
1221 Commerce Drive, Dept. 100NBGS

Stow, Ohio 44224. In Canada:
Audio Specialists, Inc., Montreal, P. Q.

audio-technica.

AUDIO TECHNICA PROFESSIONAL AND HOME PRODUCTS FOR BETTER SOCUND

VECTCR ALIGNED™
PHON) CARI RIDGES

a I RECORO CARE STEREOPINES.
TONE(agss QECOSCE o AMCROPHONES
AND ACCESSORES
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We don’t charge extra for brilliant engineering.
JVC Super-A.

JVvC

For years, audiophiles have praised
the purity, depth and naturalness of
Class-A amplifiers.

But they haven't been wild about the
heat, weight, power limitations and
high cost that go hand-in-hand with
Class-A’s low efficiency and high
idling currents. That's why Class-A
has remained a rare, esoteric design

JVC Super-A Minimal
distortion in output
waveform.

Class-AB Jagged
center line indicates
switching distortion

Super-A

A-X2
Integrated Amplifier

chosen by the few who were willing to
pay for its fidelity and put up with its
limitations.

JVC Super-A design brings together
the purity of Class-A and the effi-
ciency of the more common Class-AB.
By eliminating most of the measurable
switching and crossover distorticn,
Super-A achieves the kind of sound
that has distinguished Class-A designs
of the past.

At the same time, Super-A is as effi-
cient as Class-AB, so there are no heat
and weight problems which also drive
up the cost of conventional Class-A.
And JVC Super-A amplifiers. have no
transient intermodulation distortion
(TIM) thanks to very wide bandwidth

capabilities. What's more, the A-X2
Super-A amplifier shown here includes
a 5-band graphic equalizer for both
normal playback and recording EQ,
LED power meters, "direct power
supply” which yields high damping
factor at all frequencies, and JVC's
Triple Power Protection system.

All this comes with plenty of power
behind it: 40 watts per channel contin-
uous (RMS) power into 8 ohms, from
20-20,000 Hz, with no more than
0.007% total harmonic distortion.
When you put everything together, and
compare our power and price with the
competition, you'll discover you're get-
ting the benefits of Super-A and gra-
phic equalization practically for nothing.

®

US JVC CORP

58-75 Queens Midtown Expressway, Maspeth, New York 11378.



tion (second and third harmonics). To the
extent that these studies were performed
on “pure tones’ rather than on music, it is
difficult to state precisely what the "‘allow-
able” harmonic distortion of a high-fidelity
system might be. In practice, one measures
harmonic distortion using a pure-tone (si-
nusoidal) signal because, if the signal al-
ready contains harmonics, it is difficult to
distinguish them from the harmonics gen-
erated by the circuit.

Dolby The Dolby-B noise-reduction sys-
tem frequently is referred to as just
"Dolby.” The circuitry is used widely in
cassette decks and also by some FM sta-
tions. Dolby signals are “'pre-encoded’ to
emphasize the treble range as a function of
the high-frequency power in the program.
The weakest portions of the program are
emphasized the most. On the playback (or
receiving) end, the treble is reduced in a
compensatory manner, which thereby re-
duces the hiss that was introduced by the
tape (or the transmission link).

Dynamic Power Although amplifiers
are measured conveniently with sine
waves, music is a much more complex
amalgam of signals. And although the aver-
age power of music may be quite low it can
demand much higher power capability
from the amplifier for brief periods. The so-
called "peak-to-average' power ratio of
music may exceed 10 to 13 dB (100:1 to
200:1). Thus, the continuous-power rating
of an amplifier need not accurately refiect
how loudly the amplifier is capable of play-
ing. The “"dynamic-power’’ rating is deter-
mined by subjecting the amplifier to simu-
lated-music signals—20-millisecond bursts
repeated at Yz2-second intervals. The max-
imum power delivered during the burst is
the "‘dynamic power."”

Dynamic Range The dynamicrangeofa
program refers to the power ratio of the
strongest part of the program to the weak-
est part. Itis expressed in dB. A component
has a certain signal-to-noise ratio that may
limit its ability to handle the dynamic range
of the program without distorting the
strongest portions or submerging the
weaker ones in the noise.

Efficlency The efficiency of a loud-
speaker is a measure of the sound level
produced from a given input-signal level.
Speakers vary in efficiency; the more ef-
ficient the speaker, the less power will be
required to achieve a satisfactory listening
level. A high efficiency speaker is espe-
cially important in a car-stereo system be-
cause of the limited power available from
car-stereo amplifiers.

Electronic Crossover An electronic
crossover is a set of filters that separates
the audio band into several parts prior to
the power amplifier. Thus, each range of
frequencies can be amplified separately
and fed to the appropriate speaker without
requiring a speaker-crossover network.

Equalization In tape-recording termi-
nology, equalization refers to the fre-
quency-response characteristics of cir-
cuitry designed to compensate for the
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nonuniformity of response in the tape me-
dium. There are two standard cassette
playback-equalization curves—120-micro-
second equalization for ferric tapes and
70-microsecond equalization for cnrome,
ferrichrome, and metal tape.

Equalizer An equalizer is any circuit that
provides a specific frequency response
characteristic—for example, to provide
tape-playback equalization. But the term is
used in a broader sense, and we speak of
graphic equalizers that provide user con-
trol over the system frequency response.
Since these davices were conceived as
providing a means of correcting response
deficiencies, they began to be called
“equalizers.” In practice, they are used to
supplement (or in lieu of) tone controls.

Fader |n car-stereo systems, the “fader”
is the control that adjusts the relative level
of the front and rear channels.

Flutter This refers to short-term vari-
ations in the speed of a tape deck or turn-
table. These variations cause equivalent
shifts in the music’s "'pitch.”” Old-style ter-
minology distinguished between "“wow''—
slow variations in speed (occurring, say, at
arate of from 0.1 Hz to 5 Hz) that are heard
as distinct "'wow-like"' variations ir pitch—
and “flutter”—rapid speed variations be-
tween 5 Hz and 200 Hz that are not distin-
guished by the ear as pitch changes but as
a fluttering or blurring of a note. The term
“flutter’’ alone is now construed to mean
both wow and fiutter, although the com-
bined term "‘wow-and-flutter'’ is also com-
monly used.

Flutter is measured by determining the
dithering in the pitch of a recorded tone. It
is expressed as a percentage of the aver-
age speed and is frequently based upon a
“weighted’® measurement in which pitch
variations occurring at a 4-Hz rate count
most heavily. (Our ears are extremely sen-
sitive to pitch variations that occur at this
rate.) The two common schemes of report-
ing flutter, each of which may or not be
weighted, are ANSI/IEEE/DIN standards,
which call for a measurement of “'Peak”
flutter given as + X%, and Japanese stand-
ards, which call for a measure of the long-
term average flutter given as X% rms. While
the two are related, there is no correlation
between the measurements of one and the
other.

Headroom The headroom of a device is
a measure of the additional output (or in-
put) capability of the device with respect to
some reference. Essentially, it is a ratio of
the actual capability of the device to the
reference (frequently the “‘rated’’ capabil-
ity) and is usually expressed in decibels
(dB). Thus, an amplifier rated at 100 watts
that is actually capable of supplying 120
watts before clipping (or gross distortion)
has a "‘clipping headroom*’ of 0.8 dB (a ra-
tioof1.2t0 1).

Dynamic headroom refers to a power
amp's ability to supply more power for brief
periods (such as is demanded by music re-
production) than it is capable of supplying
continuously. In this case it is the ratio of
the amp’s dynamic power to its rated con-
tinuous power. itis an important considera-

tion when choosing between amplifiers,
since legally the manufacturer must high-
light the continuous power rating in his ad-
vertisements.

Hz Once upon a time, frequency was
specified in ‘‘cycles per second™ or
("'cps'’) a descriptive nomenclature, since
it told how many complete variations oc-
curred each second. In honoring the Ger-
man physicist, Heinrich Hertz, we have lost
the original designation and condensed his
surname to a mere Hz—the new ‘‘cycle per
second.”

IM [Intermodulation distortion (IM) is
caused dy nonlinear circuitry. When a pure
tone (sine wave) is applied to a nonlinear
circuit, harmonics are generated, and we
soeak of ""harmonic distortion.” If two sig-
nals are present simultaneously, both har-
monics and "'cross products’ —new signals
at frequencies equal to the sum and differ-
ence of the original frequencies—are gen-
erated. The two tones are said to “inter-
modulate,” and the extraneous products
that result constitute intermodulation dis-
tortion or IM. Depending upon the type of
nonlinearity present, many more inter-
modulaiion products may be generated
than the mere sum and difference tones.

Image Rejection Modern tuners and re-
ceivers are of the so-called ‘'super-hetero-
dyne’ type. The desired signal is translated
to acommon "intermediate frequency"’ (IF)
by ""beating'’ it with a local-oscillator signal
in a 'mixer.”” What emerges from the mixer
is a new signal at a frequency equal to the
difference between the received frequency
and carrying the modulation of the original
broadcast. Thus, a 98.1-MHz broadcast is
converted to the 10.7-MHz IF by mixing it
with a 108.8-MHz local oscillator. But a fre-
quency of 108.8 + 10.7 = 119.5 MHz will
also produce a 10.7-MHz difference when
beat against the 108.8-MHz oscillator. This
is the so-called "image’' frequency.

Every frequency has an image separated
from it in frequency by twice the IF fre-
quency. While most of a tuner’s selectivity
is provided by the IF amplifier, the IF cir-
cuits cannot tell the "'image’ from the de-
sired transmission. Thus, the RF amplifier
must provide sufficient "'image rejection.”
FM frequencies have images in the aircraft-
communications band and so good image
rejection is required to avoid their pickup.

Infrasonic (Subsonic) Filiter The lower
limit of human hearing is generally consid-
ered to be 20 Hz. Signals of lower fre-
quency are designated “infrasonic” or
“subsonic.”’ Although they can’t be heard
directly, they can have audible ill effects.
Infrascnic signals rob the amplifier of some
of its power capability and, through inter-
modulation with audible frequencies, in-
crease the audible distortion in an amplifier
and (more importantly) in a loudspeaker.
Warped records can generate these in-
frasonic signals, and the purpose of the in-
frasonic filter is to remove these signals be-
fore they cause audible effects. To operate
effectively while not removing the musical
bass, an infrasonic filter should be
“sharp,” i.e., roll off the low frequencies at
a rapid rate (12 dB/octave or more), and
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have a well-placed cutoft frequency (the
frequency below which the filter becomes
effective). A cutoff frequency of 15Hz to 20
Hz is usually a good choice.

America’s #1‘Sound Choice’ dares you to

When it comes to the lowest prices on
the widest selection of name brand
stereo components, Stereo Corporation
of America simply cannot be beat! We

ofe one of the oldest in the mail-order business and we've earned
“ n the reputation as America’s #1 discounter of oudio components.In

Over 60
leading
brands to

ChOOSO America. The choice is up 10 you!

from. We carry over 60 leading lines of stereo compo-
nents. If It's in the audio field - chances are we
have it' Give us a call today
|

Loudness Switch Human hearing be-
comes less sensitive to low-frequency
sounds when the average loudness level is
reduced. Some think we also perceive high
frequencies as being less loud than mid-
frequencies when listening at low levels.
The purpose of a loudness switch is to pre-
emphasize the bass (and sometimes the

fact we were rofed # 1 by g leoding publication. ¥ you have g passion
for savings and an eof for value you'll select Stereo Corporation of

For the very best prices, on-the- spot quotations, to ploce an order.
or just for some sound advice or information

CALL TOLL-FREE

800-221-0974

(except N.Y., Alaska, Hawaii)
Tues, Wed, Frl, Sat 9AM-5PM E.S.T
or call (212) 253-8888

Mon & Thurs 9AM-7PM
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LET US BEAT ANY PRICE YOU CAN FIND!

STEREO CORPORATION

—==  OF AMERICA

1629 Flatbush Avenue - Brooklyn, New York 11210
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YOU PROBABLY HAVE
NEVER HEARD
THE FULL
POTENTIAL
OF
STEREOPHONIC °
REPRODUCTION

You may have wondered why all the sound from
your stereo seems to come from the space
between your speakers when you know that
speakers preject sound in all directions.

In a conventional stereo system, the speakers
act as sonic barrlers to the stereo image. They
actually become obvious sources for the sounds
that were orlginally recorded beyond the angle
that they enclose.

The IR2100 Image Restoration Control can
eftectively remove this barrier and allow your
stereo to reproduce the full breadth and depth
of the original performance. The IR2100 is also
uniquely adjustable from the listening position
tor a wide range of speaker locations and
source material, so you can easily tune it to get
the most out of your stereo and your recordings.
The impact of the IR2100 will be to expand your
stereo sound stage and give greater localization
of the indivldual instruments and voices while
restoring the original open feeling of a live
performance

For complete information write to Sound
Concepts c/0 Box 135, Brookline, MA 02146 or
call (617) 566-0110.
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treble) to achieve a more pleasing tonal
balance at low listening levels.

MPX Filter When an FM-stereo signal is
broadcast, the *“sum™ or left-plus-right
(L+R) signal frequency modulates the
carrier in the normal fashion. This provides
‘monophonic compatibility.” The differ-
ence or (L-R) signal amplitude modulates a
38-kHz subcarrier and, for technical rea-
sons, the subcarrier itself subsequently is
suppressed. In order for the receiver to de-
modulate the difference information, the
38-kHz subcarrier must be regenerated. To
""clue’ the receiver as to how to regenerate
the subcarrier, a 19-kHz *'pilot” is trans-
mitted. The sum (L + R), difference (L-R),
and pilot are added togeher to form a com-
posite or “multiplexed’’ signal which fre-
quency-modulates the transmitter

The receiver extracts the 19-kHz pilot,
regenerates the 38-kHz subcarrier and
uses this to demodulate the difference
(L-R) information. During this process,
some 19-kHz and 38-kHz signals may ap-
pear in the audio channels. These signals
can create whistles when they inter-
modulate with a tape recorder’s bias os-
cillator, and if not suppressed will cause
Dolby noise-reduction circuitry to mis-
track. To prevent mistracking, Dolby Labo-
ratories requires each tape recorder manu-
facturer licensee to include a filter that
notches out any residual 19-kHz pilot prior
to recording. This fiiter is usually called a
“multiplex” or "MPX"" filter. In some decks,
the filter can be bypassed when it is not
needed (when recording from discs, for ex-
ample) to extend the recorded bandwidth
beyond 19 kHz. Less expensive decks usu-
ally have no means by which to bypass the
filter, and bandwidth is therefore limited to
somewhat less than 19 kHz

Muting When an FM receiver is tuned be-
tween channels or for any other reason is
not receiving sufficient signal strength, it
produces an annoying level of noise. The
tuner's muting circuit senses the signal
level being received and squelches (or

mutes™) the audio whenever the input
level drops too low.

Parametric Mathematically, a pa-
rameter is defined as "‘a variable that is
given a constant value for a specific pur-
pose or process.” In high-fidelity parlance,
the term “‘parametric’ usually refers to a
parametric equalizer—a specific type of
graphic equalizer in which the user is given
control of the center frequencies and
bandwidths of each of the filters in the set
Thus, each filter is variable in frequency
and bandwidth, but, for any given setting,
the variables are given constant values and
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hence are “‘parameters.

Because you can control the bandwidth
and frequency of each section as well as
the amount of boost or cut induced, a para-
metric equalizer is more versatile than a
‘graphic” equalizer, which affords you
control only over amplitude. Also, with a
parametric equalizer, fewer filters are re-
quired. However, with these many vari-
ables at your disposal, test equipment 1s
usually required to achieve the full poten-
tial of this type of equalizer.

Phase-Locked Loop This versatile cir-
cuit is capable of generating a signal that is
phase-and frequency-locked to an input
signal. The signal that is generated may be
of the same frequency as the “input’ or it
may be a multiple (harmonic) thereof. In ei-
ther case, the generated signal is "'in step”’
or phase-locked to the input reference
since the circuit basically is a feedback or
servo mechanism that compares the phase
of the internally generated signal with that
of the input reference and controls the in-
ternal-oscillator timing to maintain syn-
chronism within a close tolerance

A phase-locked loop (PLL) may be used
to regenerate the 38-kHz subcarrier from
the 19-kHz pilotin an FM-stereo demodula-
tor. It also is used in certain AM-stereo ap-
plications. PLLs find their way into the lo-
cal-oscillator section of a digitally-
synthesized tuner and also may be used to
maintain accurate motor speed in a turn-
table or tape deck. A phase-locked loop
also makes an excellent FM detector, since
the feedback or error signal follows the FM
carrier deviation precisely as the internal
oscillator is forced to maintain synchro-
nism with the instantaneous frequency

Preamplifier |ngeneral, the preamplifier
(or preamp) consists of all circuitry whose
purpose is to raise the signal voltage suf-
ficiently to drive the power amplifier. Tone
controls, source selector switch, and other
such user-operated controls are part of the
preamp.

Q The letter *Q" refers to the "'quality fac-
tor” of a resonant circuit, and sometimes to
describe the action of a high-pass or low-
pass filter in the region of cutoff. A circuit
with a high Q has a sharply defined reso-
nance point at which the response is
greatly augmented (or diminished, depend-
ing upon the configuration). High-Q cir-
cuits are characterized by a high ratio of re-
actance to resistance—energy-storage
capacity to losses

When used in a reference to a loud-
speaker system, Q refers to the response in
the bass-resonance region below which
the acoustic output diminishes. In a high-Q
system, response is exaggerated at reso-
nance. Such a system presents a more dif-
ficult load on the amplifier which, during
parts of the cycle, must absorb the energy
stored in the acoustic reactances. An
acoustic-suspension system with a Q of 1
shows a mild increase in output at reso-
nance and is often used in practice. A Q of
0.7 suggests that the system will never Ex-
hibit a boost; rather, it will be down 3 dB at
resonance. (Few designers wish to lose
that output.) Q values less than 0.7 suggest
that the system is overdamped and that
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bass output gradually diminishes from a
point well above resonance, needlessly
squandering acoustic efficiency.

Rated Power Output The rated output
of a power amplifier is the power level (in
watts) that the manufacturer claims for the
product. By lumping the capabilities of
both channels of a stereo amp and giving
one rating, a manufacturer can mislead the
public. Home-consumer products are sub-
jectto an FTC ruling that requires that out-
put-power ratings be specified as the con-
tinuous power capability per channel into a
stated load over a stated bandwidth at less
than a stated distortion. Car-stereo equip-
ment is not subject to the FTC ruling. How-
ever, those manufacturers belonging to the
Ad Hoc Car Stereo Manufacturers’ Com-
mittee have agreed to rate their productsin
a way that parallels that of home equip-
ment.

Rumble Spurious low-frequency vibra-
tions that may be set up in a record-playing
system due to imperfections in the motor or
turntable bearings are picked up by the
phono-cartridge stylus; when amplified
and reproduced by the loud-speakers, the
resultis a low-pitched “rumbly’’ sound. Itis
difficult to measure turntable rumble accu-
rately, since imperfections in a record fre-
quently exceed the vibration level of a good
turntable.

To reflect the rumble’s ‘audibility or an-
noyance, several "weighting” curves are
in common use: DIN A, DIN B, and ARLL
curves. It is not possible to convert one
reading to another without specific infor-
mation regarding the spectrum of the
rumble components.

Scan Scan tuning frequently is afforded
by digitally-synthesized receivers. In the
scan mode, the tuner locks onto each
strong station for a few seconds, lets you
hear it, and then moves on to the next. At
the end of the band, it either reverses direc-
tion or starts over again. To defeat the scan
and lock into a desired station, you press a
"“hold"* button of the same type.

Seek Tuners using a digitally-synthe-
sized local oscillator frequently offer a
“seek’’ tuning mode. By pressing a button,
the tuner sweeps the band and stops at the
next station with sufficient strength to be
usable. At the end of the band, the tuner
may reverse the direction of search or may
jump back to the lower end and start up
again. Often two control buttons are used—
one to search toward the higher fre-
quencies, the other to reverse the search
direction.

Selectivity Thisisa measure ofatuner's
ability to reject unwanted broadcasts on
frequencies close to the desired one. FM
channels are spaced at 200-kHz incre-
ments, but in any given area they are allo-
cated with a spacing of no less than 400
kHz. Channels 200 kHz apart are called
"adjacent” channels, while a pair with 400-
kHz separation are called ‘‘alternate”
channels. Usually the '‘alternate-channel-
selectivity” specification is the more impor-
tant. The greater the number, the better.
AM stations are spaced every 10 kHz,
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and a single selectivity specification corre-
sponding to the tuner's ability to reject the
station that is 10-kHz removed from the one
you are listening to is all that is given.

Sensitivity (Tape) This is an indication
of the magnetic-pattern strength achieved
for a given recording current. There is no
particular virtue in high or low tape sensi-
tivity, provided that the recording head and
electronics have the capability to magne-
tize the low-sensitivity product. Nor does
high or low sensitivity matter when record-
ing without a Dolby NR (or similar) system;
you would merely record 'higher into the
red” on a low-sensitivity product to achieve
the same recording level.

However, when Dolby is used the tape
sensitivity must match that of the tape for
which the deck was adjusted, since relative
sensitivity determines the “Dolby level,"
and it is the linchpin tying the Dolby de-
coder with the encoder. Using a tape with
different sensitivity adversely affects ihe
overall frequency response when using
this type of noise-prevention circuitry.

Sensitivity (Tuner) In tuner parlance,
this is a measure of the signal strength re-
quired from the antenna to provide a cer-
tain quality of audio performance. There
are several standardized ‘‘sensitivities.”
For an FM tuner, the "‘usable sensitivity"
refers to the signal level required to
achieve 30-dB suppression of noise and
distortion. The "'50-dB quieting sensitivity"
indicates the input required for an audio
S/N of 50 dB. In the mono mode, the tuner
requires less signal to achieve the bench-
mark than in the stereo mode, so sensitivity
is specified separately for each mode. FM
sensitivity is specified in dBf and the lower
the figure, the more sensitive the tuner

AM sensitivity is based upon the input
voltage (in microvolts) required to achieve
a 20 dB S/N under standard test condi-
tions.

Separation The stereo illusion is predi-
cated upon having separate left and right
channels that act in consort to produce
sounds that seem to emanate from points
between the loudspeakers. In an FM-stereo
broadcast, the two channels are multi-
plexed together so that they can be accom-
modated on a single broadcast channel.
The receiver unscrambles the multiplex to
provide independent left and right signals;
however, some left-channel information re-
mains in the right channel and vice versa.
The separation specification indicates how
much greater (in dB) is the desired signal
than the unwanted one.

Shelving Tone Controls With some
tone-control designs, the amount of boost
(or cut) varies with frequengy and becomes
greater and greater as the ends of the au-
dio band are reached. With other designs,
the amount of boost (or cut) rapicly
reaches a maximum value (for that particu-
lar setting of the control) and all fre-
quencies from that point to the ends of the
band are amplified by essentially the same
amount. A graph of relative-output-level-
vs.-frequency for such a control thus ap-
pears like a shelf; such controls are fre-
quently called ‘'shelving tone controls.”

Slew Rate Slew rate refers to how rap-
idly an amplifier can respond to a step (infi-
nitely rapid) change in input. It is usually
measured in “'volts per microsecond’ (V/
us), which tells you how quickly the output
level can shift (or slew) when following the
input.

We avoid using the term for two reasons:
First, while the amplifier is ''slewing,” dis-
tortion can be very high, and this is not con-
sidered in the specification. Thus, a high
slew rate can be misleading if the amplifier
cannot even approach the mark with rea-
sonably low distortion; secondly, the slew
rate that is "'needed’’ depends upon the
output rating of the amplifier. Thus, a 200-
watt amplifier must slew twice as fast as a
50-watt amplitier in order not to be slew-
limited, since twice the output-voltage
swing is required to generate 4 times the
power.

S/N A component's signal-to-noise ratio
(S/N) suggests the program dynamic
range that can be accommodated by that
component, and is measured in decibels.
There are several means of specifying S/N,
all of which are not compatible. The noise
may be "weighted"’ to reflect audibility, or it
may be measured without weighting. The
"*signal’’ part of the ratio may refer to the
maximum signal the component can ac-
commodate, or it may be a specified ‘refer-
ence’’ level.

THD+N This is an acronym for 'total
harmonic distortion plus noise.” Total har-
monic distortion is defined as the power
summation of all harmonics that are gener-
ated by a device when handling a pure si-
nusoidal signal. The harmonics are related
in frequency to the desired signal, oc-
curring at integral multiples of its fre-
quency. Noise is arandom electrical signal
not related to the original signal.

Traditional distortion analyzers function
by removing the original signal (via a sharp
filter) and measuring what's left—the total
of all the harmonics plus the residual noise.
Such a device thus measures THD + N,
and one cannot distinguish between the
distortion caused by nonlinear operation
and the residual noise. The total harmonic
distortion can best be measured by deter-
mining the level of each harmonic (with a
spectrum analyzer) and summing them
mathematically.

TIM This is an acronym standing for
“transient intermodulation distortion.’
Other acronyms that stand for a similar
phenomenon are SID (‘'slew-induced dis-
tortion”’) and DIM (“'dynamic inter-
modulation’ distortion). Each refers to a
type of distortion that can be generated
when complex signals that require very
rapid changes in output exceed the ability
of the amplifier to respond that quickly.
Traditional harmonic-distortion measure-
ments may not reveal the existence of TIM
because pure tones with relatively low
slopes are used for the traditional meas-
urements. Aithough several methods have
been proposed for measuring TIM, SID,
and DIM, to date there has not been gen-
eral agreement on methodology, nor is ev-
eryone convinced of the importance of this
distortion under normal music conditions.
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Introduction

There are literally thousands of stereo com-
ponents available today, and as we've
pointed out elsewhere in this magazine, one
of the best ways to select the units you want is
to compare what's available. We think this
special buying guide section is a good place
to begin. Here's how to use it to your best ad-
vantage.

First, we make no claims that we have
tested any of the equipment listed here, nor
that the specs represent lab results. n com-
piling the information, we faced a problem:
Since not all manufacturers rate their equip-
ment in the same way, and since it would be
impossible for us to test every piece of equip-
ment, how could we come up with com-
parable data that would allow you—the
buyer—10 use this information effectively?

We settled on a series of guidelines, which
we sent to the manufacturers and which we
asked them to adhere to when providing the
performance specs. If they deviated from the
guidelines, we asked them to state how they
had obtained their particular measurements.

Where a particular spec does not appear, it
means that the manufacturer did not supply
it. N/A, or “not available,” is generally re-
served for new products on which complete
information was unavailable at press time.
Prices were supplied by the manufacturer,
and may vary from area to area and among
stores.

Because of space limitations, not every
model produced by every manufacturer has
been fully listed. Those on which complete
specifications do not appear are summarized
at the end of the manufacturer’s product list-
ing, and generally are those designated by
the manufacturer as of lowest priority for list-
ing.

You may want more information about spe-
cific products, in which case we suggest that
you use our handy reader-service card or
write directly to the manufacturers at the ad-
dresses in the directory. We also should add
that, though manufacturers have assured us
that all products listed here will be available at
the time you buy this magazine, this has not
always proved to be the case in the past.

Guidelines for each of the equipment types
follow.

Power Amplifiers. Manufacturers were
asked to specify power in watts (and dBW)
delivered on a continuous basis into a speci-
fied resistance in ohms over a specified fre-
quency range at a specified percentage of to-
tal harmonic distortion (THD). An
intermodulation distortion (IM) rating was re-
quested as a percentage at a specified output
in watts. Frequency response was to be re-
ported over a frequency range of the manu-
facturer’s choice, plus or minus a dB figure,
also of the manufacturer’s choice. Signal-to-
noise ratio (S/N) was 1o be expressed in dB
with a specified weighting relative to a speci-
fied output in watts.

Preamplifiers. Specifications requested
included frequency response, output in volts,
THD expressed as a percentage. IM ex-
pressed as a percentage, sensitivity of both
phono and high-level inputs expressed in
millivolts, the phono overload point in mil-
livolts, and phono equalization specifications.
Also requested were bass, midrange (if avail-
able), and treble control ranges, along with
high- and low-filter turnover points and
slopes.

Integrated Amplifiers. Because these
combine the characteristics of power amps
and preamps, all of the above specifications
were requested.

Tuners. Quieting refers to 50 dB quieting,
unless otherwise specified. Both S/N and
THD are given at 65 dBf. Selectivity is alter-
nate-channel, subcarrier rejection refers only
to stereo operation. When two sets of specifi-
cations are given, divided by a slash mark,
the figure before the slash refers to mono op-
eration. If a manufacturer has submitted fig-
ures for only the mono mode, the mode is
specified in parentheses.

Recelvers. Information requested for
tuners applies to the tuner section of receiv-
ers; that requested for amplifiers applies to
the power section of receivers, with the fol-
lowing additions. Sensitivity of the amp sec-
tion is specified in the number of millivolts
necessary to produce 0 dBW (1 watt). In amp
S/N specifications, the weighting and refer-
ence specified by the manufacturer is in par-
entheses.

Turntables. Five types are covered: man-
val (single-play, no automatic features on
tonearm), semiautomatic (raises and returns
arm at end of play); fully automatic (positions
arm at lead-in groove automatically and re-
turns arm to rest atend of play); automatic re-
peat (fully automatic with repeat-play capa-
bility); and changer (fully automatic with
multiple-record capability). All turntables are
presumed to have cueing levers, unless oth-
erwise indicated. Manufacturers were re-
quested to specify rumble in dB, referenced
to a specific standard, wow and flutter in per-
cent, and the specific measuring method, the
recommended tracking force range, and the
range of tracking error in degrees and min-
utes.

Tonearms. Length is measured from pivot
to stylus. Friction is specified in milligrams.
Resonance point is specified in Hz with refer-
ence to a specific cartridge.

Phono Cartridges. Both lateral and verti-
cal compliance were requested. Output was
to be referenced to a certain number of cen-
timeters-per-second at a specific frequency.
Separation was to be measured at 1 kHz.

20 High Fidelity’s Buying Guide to Stereo Components



Open-Reel Decks. Reel size refers to the
largest reel the deck can accommodate. Flut-
ter and frequency response was requested
for each of the deck’s playing speeds. Sepa-
ration and erasure were to be measured at 1
kHz. Each manufacturer was asked to specify
a # 1 recommended tape and a # 2 recom-
mended tape, and to supply performance
specifications using recommended tapes.

Cassette Decks. The same information
was requested for cassette decks as for
open-reel decks

Speaker Systems. Manufacturers were
requested to designate the design of the
speaker system, the number and type of driv-
ers, the system's response with reference to
a certain number of dB SPL measured at one
meter at one watt, the recommended min-
imum and maximum power in watts and dBW,
the crossover points, and any special con-
trols.

Equalizers. 'Bands’' refer to the number of
equalization points in each channel, and
‘range" specifies the degree (in dB) to which
each band can be adjusted. A parametric
equalizer is one in which the center fre-
quency of the bands can be adjusted

Signal Processors. These include both
noise-reduction units, and what might be
called a variety of signal-enhancement de-
vices. An expander (sometimes called a “dy-
namic range enhancer’’) exaggerates loud-
ness differences in the program source and is
used to compensate for the compression

system often used in recording and broad-
casting. While compression can help prevent
distortion in the loudest signals (and masking
of the quietest by noise), it robs the program
material of some of its dramatic impact. Ex-
pansion can restore the original dynamics
precisely only when the compression char-
acteristics are known and the expander is de-
signed to react reciprocally to them.

Companders offer both compression and
expansion of signal dynamics, usually with
options that allow reciprocal actions in these
two modes of operation

Some noise-reduction devices are special-
purpose companders that compress dy-
namic values for recording or broadcast and
supply reciprocal expansion for playback or
reception. With only rare exceptions, the
same system must be used in both "“encod-
ing" (compression) and "‘decoding’’ (expan-
sion) if dynamic values—and, often, other
sound properties—are to be restored accu-
rately. This makes most systems mutually in-
compatible

The amount of compression and/or ex-
pansion is expressed as a ratio.

Headphones. Specifications were re-
quested for frequency response; sensitivity,
expressed in dB with a specific input in mil-
liwatts; impedance; maximum powsar, ex-
pressed either in millivolts or dB; and total
harmonic distortion, expressed as a percent-
age, either at a given sound pressure level
(SPL) and a given frequency, or ata given in-
put level measured in millivolts.

Microphones. Manufacturers were re-

quested to indicate transducer type, polar
pattern, frequency response, output (relative
to 1 milliwatt output, at a sound pressure of
10 microbars), and impedance.

Blank Tape. For open-reel, cassette, and
video tape, manufacturers were asked to in-
dicate the type of coating and the lengths in
which the tape is available. Special construc-
tion or packaging features are also noted.

Car Stereo Systems. In general, the
specifications requested for car stereo
tuners, tape players, amps, and speakers
were the same as those of home component
models. Manufacturers were also asked to in-
dicate where in a vehicle the components
were designed to be installed.

Video Cassette Equipment. This in-
cludes only VCRs intended for home use.
“Format" refers to the design of the VCR sys-
tem, such as VHS, Beta, etc. Specifications
for video resolution and video S/N were re-
quested for both the black and white and
color modes.

Accessorles. This section is divided into
separate listings for tape, phono system,
speaker system, car stereo, video, and mis-
cellaneous accessories; i.e., an essentially
wide-open category where manufacturers
were simply requested to “describe” the
item. In most cases the listings represent only
a sampling of a company's entire accessory
line. Complete catalogues generally are
available directly from the particular com-
pany.
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In canvassing the market, you’ll find that the number of cassette decks
exceeds the number of open-reel decks by a wide margin, so wide a one
that it has sounded the open-reel recorder’s death-knell many times over.
But, to paraphrase Mark Twain, the reports of its death have been
greatly exaggerated, and it is not about to die any time in the near future.
What &as happened is that less expensive open-reel recorders with aver-
age specs have lost out to more convenient cassette decks that afford
similar performance. What is left is the cream of the open-reel family.
You won't find a really inexpensive open-reel deck, but you can still find
models in the middle and upper ranges that offer performance com-
parable to that of top-notch cassette machines, though at a lower price.

When scouting for a tape recorder, your first decision is one of format.
Choosing a tape format means choosing between cassette and open reel,
at least until digital recording becomes practical in the home. (We'll rule
out 8-track cartridges; they just don’t qualify as a high-fidelity medium.)
Once that choice is made, you must then decide what features you need—
or want—and are willing to pay for.

If you simply want to dub your record collection or tape an FM broad-
cast, chances are you ought to go with the cassette format. Cassette decks
are simple to operate, and a good one will handle these two tracks. But if
you are into live recording, or assembling and editing your record library,
open reel is likely the better choice. It will do everything a cassette
recorder will do and more. It has greater dynamic range, can handle
greater levels of high-frequency information cleanly and crisply, and the
tape is infinitely easier to edit. But unless you need these advantages,
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why forgo convenience, simplicity, and the lower cost per minute of

recording time—the cassette’s major strong points?

Open reel offers greater low-frequency headroom because the mag-
netic coating on its tape is thicker than that of a cassette; also, there’s
more oxide per millimeter of track width. Additionally, the tracks in the
open-reel format are wider than on a cassette—more than twice as wide in
the so-called “quarter-track” format, four times as wide in “half-track.”
For every doubling of the track width, a 3 dB increase in signal-to-noise
ratio or available dynamic range results. Also, with open reel’s faster tape
speed—3% ips, 7" ips, or 15 ips as opposed to 1% ips on a cassette—you
need less recording equalization and get better playback equalization.
The less high-frequency boost needed when recording, the greater the sig-
nal level that can be handled before tape saturation occurs. And with 50-
usec playback equalization—standard at 7' ips and 15 ips—tape hiss is
less than with the 70- or 120-microsecond curve used with a cassette. (The
greater tape speed does raise the potential noise floor, but overall the
high-speed open-reel format offers a net advantage.)

Frequently, the greater potential of an open-reel recorder over that of a
cassette deck is not readily apparent from the specs: standardized refer-
ence levels differ for the two formats. The “frequency response” of a cas-
sette deck is specified at the -20 (or -30) dB recording level. At greater
recording levels, the high end is not so extended as the spec would imply.
Open-reel decks are characterized at the -10 dB recording level and at
times can handle signals at 0 dB almost as well.

Furthermore, the noise level of a cassette deck is referenced to a “DIN
0” (250 nWb/m) recording level (or, sometimes, to the level that produces
3% distortion). Thus a cassette’s S/N reflects the maximum dynamic
range of which the tape is capable; there is little or no “headroom” or
safety margin. An open-reel deck is referenced to a 185 (or 370) nWb/m
recording, and with the thicker tape coating is capable of handling even
greater levels. The lesson in this is that you can’t compare cassette and
open-reel specs directly; you must dial in some fudge factor to put them
on a common footing. When this 1s done, the superiority of open reel is
apparent.

Say you’ve chosen open reel. You must now make a decision on track
layout(s), operating speed(s), and maximum reel size.

The common track layouts are “quarter-track” and “half-track”—and
they’re not compatible. With the quarter-track system, four recording
bands, arranged in two stereo pairs, are laid out across the width of the
tape. Tracks 1 and 3 record the left- and right-channel information on
“Side 1” of the tape. When the reels are flipped over, track 2 records the
right channel, track 4 the left. Thus, quarter-track allows you to record
“both ways,” doubling the playing time of a given length of tape.

With half-track, the entire tape width is used to record one stereo pro-
gram; there’s no flipping over the reels; i.e., there’s no “Side 2.” Since the
half-track format uses more tape per channel (0.080-inch track width as
opposed to 0.043 inch for quarter-track), an approximate 3-dB improve-
ment in dynamic range is possible. For really serious recording, half-track
is the better choice. If you’re going to be editing the tape—cutting out un-
desirable portions and splicing the remainder together—you couldn’t
record on Side 2 anyway; you might remove desirable material on the sec-
ond side while cutting out portions of the first side. So why sacrifice S/N?
Being able to use only one “side” does double your tape cost, so you must
weigh the S/N advantage of half-track against this factor. One alterna-
tive is to use only one “side” in the quarter-track format whenever you
intend to edit.
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Specs often don’t
reveal the greater
potential of an
open-reel deck.
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Comparison of Popular Tape Formats (to scale)

Furthermore, commercially recorded tapes are almost always quarter-
track, and a half-track machine can’t play them. Some machines allow
you to change the entire head-block assembly, and thus the format, to
suit any immediate requirements. Obviously, buying two sets of heads is
expensive. Instead, you could select a “four-head” machine of the type
that lets you erase, record, play half-track tapes, and has a fourth play-
back head in quarter-track format to reproduce commercial tapes.

The semi-pro may choose to go with a “4-track” machine. On this deck,
the track layout on the tape is the same as that in quarter-track, but 4-
track heads are used, giving you the option of recording four channels si-
multaneously in one direction. This 4-track deck is “‘compatible” with
quarter-track by using only two of the available channels, but you can
switch in all four and record in quad or use separate tracks for different
instruments for subsequent mixdown whenever you desire.

All audiophile open-reel decks have separate recording and playback
heads, and inter-track dubbing and echo effects are common features. To
create an echo, the signal is recorded, subsequently reproduced, and a
portion of the playback signal is mixed with the signal being recorded.
Since it takes some time for the tape to travel from the recording head to
the playback head, the signal being returned and re-recorded is late—like
an echo. Then, since the echo is reproduced and re-recorded, you get mul-
tiple echoes in a decaying pattern similar to reverberation. While you can
create trick effects with such a system, reverberation is seldom realistic;
the spacing between recording and playback heads is usually too large
and echo time excessively long.

The ability to transfer from track to track is more useful. You can “lay
down” a soundtrack on one channel, play it back later, mix in a com-
pletely separate sound in synchronism with the first, and record the com
posite on another track. Then ycu can reproduce the combination, add in
a third sound, and record back onto the first track. This procedure can be
repeated indefinitely; each time, however, the noise level will increase
since you will be re-recording the noise already on the tape. And with a
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stereo recorder you are left with a mono tape, since one track must be
held in reserve for recording while the other is being reproduced. With a 4-
track machine, you can create a stereo multiply-recorded tape.

A professional feature called Sel-Sync or Simul-Sync is also available
on some machines: Each track of the record head can be used either to
record or to reproduce. Once the first track is laid down, it can sub-
sequently be played by the recording head and a new soundtrack re-
corded on another channel without disturbing the first. The two will be in
synchronism because the same head stack is being used simultaneously
for recording and for playback. Professionals use this feature to “as-
semble” a band from individual players who need not be present in the
studio at any one time.

Some open-reel decks afford a choice of three speeds—3% ips, 7"2 ips,
and 15 ips. Others offer only two and you must choose between 3% and 7/2 or
7% and 15. The 15 ips speed offers the greatest dynamic range, and tapes
recorded at this speed are the easiest to edit—desirable for professional-
quality live recording. On the other hand, the 3% ips option saves tape
(and money), has longer uninterrupted playing time, and opens the possi-
bility of playing commercially recorded tapes produced at that speed.

Another decision concerns maximum reel size. Unquestionably, any
deck operated at 15 ips must be able to handle 10%-inch reels; a 7-inch
reel affords only 15 to 22% minutes of recording. With slower speeds, you
may be able to get by with a 7-inch capacity, but we’d recommend a deck
that can handle large reels; you can always use 7-inch reels if you don’t
require the double length on a professional reel.

Since ease of editing is one of the prime advantages of this format, se-
lect a deck that makes editing convenient. You should be able to switch
off the reel motors while keeping the tape in contact with the heads and
the electronics active. That way you can find the precise point at which
you want to cut by listening as you rock the reels back and forth.

If your choice of an open-reel deck is predicated in large measure on
your desire to do live recording, the recorder should have input circuitry
that is compatible with your mike system in terms of overload level and
impedance. Few audiophile decks offer “balanced” microphone inputs; if
you plan to use balanced lines and phantom powering to a condenser cap-
sule, you will probably need a transformer and/or power supply. Many
users of open-reel decks find that their recording needs eventually out-
grow the number of mike inputs. In that case, you’ll probably need an
external mike mixer.

Good record-level indicators are vital. While open-reel decks afford
the type of headroom that make “VU” meters feasible, we suggest a peak-
responding meter for most amateur applications. The indicators should
be large enough to be read easily and positioned so that you can see all of
them at a glance. The meters should have sufficient range—preferably 40
dB or more—so that you can read the quiet passages as well as the loud
ones.

It is generally believed that the superior dynamic range of open reel ob-
viates the need for noise reduction. We disagree. Live program dynamics
exceed the capability even of this type of recorder, and some noise-pre-
vention system—Dolby, dbx, or High-Com II—should be included. Some
recorders have built-in circuitry, which is very convenient, since you then
can use the recorder’s mike and line preamps as is. (With an outrigger
noise-prevention system, separate mike preamps to bring the signals up
to line level before they are fed to the encoder are necessary.)

Unless you plan to standardize on one brand of recording tape, you will
need control of bias and (if possible) recording equalization to make opti-
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All else being
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with separate heads
is capable of
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Open-reel is inherently more flexible than cas-
sette. Teac's A-3440 (left) is a 4-track, 4-channel
deck with 15 ips and 10%-in. reel capability. Re-
vox’s 3-77 (below) is available in either 2- or 4-
track with any of two adjacent speeds (15/16 and
1%, etc., through 7% and 15 ips).

mum use of each formulation. As a rule, open-reel tape is of the gamma-
ferric-oxide type, but there are substantial differences among brands.

Bidirectional tape drives are valuable only if you want uninterrupted
playback over long periods of time. However, any deck should be capable
of starting quickly so that you can begin recording without delay when
vou need to. The inertia of the large tape reels makes this much more dif-
ficult to achieve in an open-reel deck than in a cassette unit and some ma-
chines are notably better than others in this area. Most open-reel decks
have a 3- or 4-digit mechanical counter to keep track of location. Some
afford a true footage or time counter rather than merely counting reel
revolutions. These are much more accurate if you need to find a precise
point in the program in a hurry.

Open-reel decks aren’t for everyone. Indeed, a good cassette deck will
fultill the requirements of most audiophiles quite satisfactorily. ‘They of-
ter remarkably good performance in light of the very low tape speed and
narrow track width that are used. This is due in large measure to the ad-
vanced tape formulations that have been developed especially for the cas-
sette format. Obviously, the cassette deck should be designed to handle
the best tapes available. At a minimum, the deck should have bias and
equalization settings for premium ferric (Type 1) and chrome/chrome
equivalent (Type II) tapes. Looking towards the future, we'd recommend
compatibility with “metal” (Type IV) tape too. While their availability is
limited at present, they should be obtainable soon. In our opinion, fer-
richrome ('T'ype 111) settings are less important: products are limited and
wholly dissimilar; with the advent of metal, they could disappear.
With the number of cassette tapes on the market, it is not surprising
that differences exist between brands even within the same type group-
ing. For a deck to achieve optimum performance, its bias setting must
match the requirements of the particular tape being used. Hence, many
modern decks enable the user to “trim” or adjust the bias to match the
tape—a worthwhile feature. To tell you when you’ve set the bias correctly
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Cassette decks are popular because the wide
range of models allows involvement at many
levels of sophistication. Onkyo’s TA-1900
(left) is a basic deck, offering a direct-load
system, peak-reading VU meters, and metal
tape capability for $190. More advanced au-
diophiles might prefer Vector Research’s
VCX-500, which for $575 offers a music search
system, adjustable bias, logic controls, a
switchable MPX filter, peak-reading 12-seg-
ment bar-graph meters, and an outputlevel
control.
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some decks have built-in test oscillators that give more accurate results
than those that rely on “setting by ear.”

Without a noise-prevention system, the cassette format would be too
noisy for quality recording. While the Dolby B is practically universal,
there are competing systems: JVC’s Dolby-like ANRS (and the Dolby in-
compatible Super ANRS), dbx’s system II, and Nakamichi’s High-Com
I1. When using a level-sensitive system such as Dolby B,JVC ANRS, and
Nakamichi High-Com 11, the tape’s sensitivity becomes important inas-
much as it affects frequency response whenever the noise-prevention sys-
tem is used.

Those who want the freedom to use different brands of tape will ben-
efit from Dolby calibration (sometimes called record-calibration) con-
trols as well as adjustable bias. Again, self-contained test oscillators facil-
itate adjustment. A few decks will make bias and record-calibration
adjustments automatically. You merely pop in the cassette and press a
button. Undoubtedly, you can make the adjustments yourself with equal
accuracy, but there’s no denying the convenience of having a “micro-
computer” do it for you.

To avoid confusing the Dolby circuitry when recording FM stereo, all
decks using the system must have a multiplex filter. This device elimi-
nates any residual 19-kHz pilot tone that might be coming from your
tuner. Since the filter is needed only when recording FM-stereo broad-
casts and can limit high-frequency response in other recording modes,
you should be able to switch it in or out of the circuit as needed.

Like open-reel transports, cassette decks can be designed with single or
double capstans and with one-, two-, or three-drive motors. With the
single-capstan approach, the tape is pulled past the heads; tape-to-head
contact is maintained by the pressure pad within the cassettes, aided in
part by whatever drag is applied by the supply spool. The stability of mo-
tion therefore depends on the quality of the cassette mechanism. More
desirable is the dual-capstan drive, which holds the tape tautly between
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the supply and takeup capstans and tends to isolate it from irregularities
that may exist in the cassette itself. For similar reasons, two motors—one
exclusively to drive the capstan; the other to drive the reels—should pro-
duce smoother motion than a single motor that is used for several pur-
poses.

One major decision is choosing between a two-head cassette deck and
the more expensive three-head design. A combination record/ play head
can produce and reproduce fine quality tapes. But, all else being equal, a
three-head deck with separate record and play heads (as well as an erase
head) should have better capability. By designing the head for a single
purpose, a “compromise” gap length can be avoided. Besides providing
off-tape monitoring, a three-head deck should give you better response,
with less noise and distortion.

With separate record and play heads, it is important that the two gaps
be precisely parallel to each other and perpendicular to the length of the
tape. Some three-head decks allow you to check this (azimuth) alignment
via a test tone and phase-comparator circuit. Others use a “sandwich-
head” approach, whereby individual head sections are factory-aligned
and combined into a single housing. One manufacturer (Nakamichi), as a
matter of fact, has come up with an automatic azimuth-alignment sys-

Bar-graph indicators— ‘e

Much has been made of the relative virtues of head-core materials such
. ferrite, permalloy, and Sendust. Each has its advantages—and disad-
the current Vogue— ntages. Ferrite is exceedingly hard and wears well. However, these
heads can suffer gap erosion, which makes a head useless. “Glass-bonded”
have Several ferrite helps to avoid this. Also, the flux-handling properties and permea-
= bility of ferrite is not so good as those of competing materials. Thus, dis-
dlsadvantages tortion and noise may be greater, and the head may not be suited for

metal tapes (“metal compatible”).
over meters_ Permalloy has exceedingly high permeability and a flux-handling capa-
bility suitable for metal capability when used in a three-head format,
which gives it a greater potential to record and reproduce with less noise
and distortion than ferrite. But it is less hard and wears faster. “Hard”

permalloy increases head life.

Sendust lies between the extremes. Harder than permalloy but not so
hard as ferrite, its permeability is greater than that of ferrite, less than
that of permalloy. It has found favor as a good material for combination
metal-capable R/P heads.

Cassette decks aren’t the ideal deck for live recording, but most have
mike inputs and mike preamps. On two-head decks, the mike preamp of-
ten shares the same circuitry with the playback preamp, since the deck
can’t record and play simultaneously anyway. Such a preamp may be in-
capable of handling the output level of a high-sensitivity microphone,
and it actually is suitable only for casual live recording. Three-head decks
require separate microphone and play-head preamps and so the mike sec-
tion may be better than that of a two-head deck.

A cassette deck’s recording indicator is even more important than that
on an open-reel deck; a cassette has less dynamic-range potential, and
there is less tolerance for record-level error. In our opinion, 23-dB “VU”
meters are least desirable; ballistics are too slow to respond to transients
and the range indication too narrow to indicate the level on both quiet
and loud passages. Those supplemented by a “peak-overload” LED are
marginally more useful. A display that responds to the peak value of the
signal continuously (rather than just at overload) is a much better choice.
We favor the type that responds over a range of more than 35 dB.

“Bar-graph” indicators—fluorescent, LCD, or LED displays that indi-
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The advantages of three separate heads—
whether on an open-reel or cassette deck—is
simple: you can hear what you have just re-
corded instead of having to stop and replay
the segment. Three-head open-reel decks are
commonplace; cassette decks have leaned
toward the two-head design, though an in-
creasing number are incorporating a third
head. Shown are Kenwood’s KX-800 (below)
and B.I.C.’s T-3M (left), which is also a two-
speed deck.
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cate the signal level in discrete increments—are the current vogue. They
have several advantages over meters: Usually, they have rapid ballistics
and respond to peak levels; the physical side-by-side layout makes it easy
to monitor the level of both channels at once; and many afford a “peak-
hold cursor” (the maximum signal level is “held” by a brighter segment of
the display for some period of time). The drawback of many (if not most)
of these devices lies in their “discrete” nature. Only 12 or 14 segments
may be used in the display to cover the entire dynamic range. That sim-
ply is not sufficiently fine resolution for us. (Don’t be misled by the appar-
ent number of segments; frequently three or more of them light up to-
gether at a specific signal level.)

In recent years, Philips’ prohibition against non-standard cassette
speeds has been circumvented. B.1.C. was the first to successfully intro-
duce a 3%-ips option. The higher speed affords greater bandwidth and less
noise and distortion than a standard-speed cassette. But playing time is
necessarily cut in half. Nakamichi went in the opposite direction (a 15/16
ips option) in its 680 and 680ZX. While other half-speed machines have
become available, none matches the 15 kHz response at half speed that
characterized the Nakamichi flagships. Whether going for extra band-
width or extra playing time, all such decks provide standard-speed oper-
ation as well.

Also new are the Dolby HX and Tandberg Dyneq systems. Each prom-
ises extra high-frequency headroom by controlling the recording equal-
ization (and, in the case of Dolby HX, the bias too) as a function of the
signal’s power spectrum. While Tandberg’s circuitry is exclusively its
own, the Dolby system is available to all Dolby licensees. Harman Kar-
don was the first to use it in a commercial cassette product.

Many cassette features affect convenience, rather than performance.
You must decide whether they’re worth the money. Almost every cas-
sette deck has a 3-digit mechanical counter to indicate position along the
tape. Many machines offer memory rewind as well: reset the counter to
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Microprocessors are included in many cas-
settes decks, including Sharp’s RT-4488 (be-
low), $390, and Nakamichi’s 1000 ZXL (left),
$3,800. Sharp’s APLD (Automatic Program
Locating Device) allows you to select pro-
grams at random from throughout a tape side.
Nakamichi’s ABLE system automatically sets
azimuth, bias, level and equalization, while
its RAMM (Random Access Music Memory)
accepts up to 30 commands for high-speed bi-
directional search.

zero wherever you desire and when rewind is engaged the tape shuttles
back to counter-zero and stops. In addition, the machine might have auto
replay or memory replay; it automatically goes into the play mode after
rewinding to counter-zero. Some decks are bidirectional and will reverse
tape motion and play the second set of tracks when reaching the end of
the cassette.

Some decks offer “unattended” or “timer” operation. You can preset
them into either the recording or playback mode, plug them into an appli-
ance timer, and when the timer applies power, off they go. Some have a
“program-search” option: tell the deck how many selections you want to
skip and it will shuttle the tape to the desired point and start to play.
Usually these systems function in both fast forward and rewind. They
work by counting the interprogram blanks. If the blank is less than 5 sec-
onds, they may miss it—so a “record mute” function is included for you to
“create” blanks (or eliminate commercials). While the systems are fairly
reliable, they can interpret a long pianissimo passage as a “blank” and act
accordingly. They work best on pop and rock—less so on the classics.

Virtually every cassette deck has a headphone-output jack. Some in-
clude output-level controls to set volume (and match the output to that
of your other equipment); others do not. All decks have recording-level
controls. Some have separate controls for mike and line (and so allow
mike/line mixing); others do not. At least one deck will search for the
loudest portion of a program and automatically set recording level. Other
decks use a “limiter” to prevent overrecording, but this feature is seen on
fewer and fewer models.

Decks that are solenoid (or otherwise electronically) actuated adapt
themselves to remote control; if you like to work your recorder from your
easychair, you’ll have no difficulty finding a deck to accommodate this
whim. No shortage of ideas exists when it comes to gee-gaws and features.
What you must decide is threefold: What do you want your recorder to
do—dub existing material or create original tapes? What features are es-
sential? How much are you willing to spend? MF
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by Edward J. Foster

Choosing
a

cassette
Tape

If you own a good cassette deck, there’s no sense in compromising its
performance by using bargain-basement tape. On the other hand, don’t
purchase a top-of-the-line tape unless your recording situation demands
it.

For example, a garden-variety ferric from a reputable manufacturer is
certainly adequate for making voice recordings, dubbing old records, and
copying most commercially recorded cassettes. (You don’t think the ma-
jor duplicators use high quality tape on their high-speed slaves, do you?)
Most FM broadcasts can be handled on an ordinary ferric too, although
some stations that broadcast uncompressed transmissions may require
a “premium” ferric.

A decent conventional phonograph record will call for a premium fer-
ric, or, for lower noise, a chrome or ferricobalt (chrome equivalent.) Some
audiophile discs are virtually impossible to copy on cassette without giv-
ing up something—usually the noise level will be perceptibly higher on
the tape copy and/or the high-level treble will be somewhat dulled.
Nonetheless, you can get decent copies by opting for a chrome, chrome
equivalent, or, if your deck can accommodate it, one of the new, pure-
metal tapes.

Live recording presents an even more taxing problem, and, except in
the simplest of situations, is best handled by the open-reel format. Again,
you can make good live recordings on cassette—interpret the word good
as meaning better than commercially recorded cassettes but not likely to
be the equal of a good record. Thus, a cassette deck alone may be per-
fectly adequate for your needs if you do not intend to do much live or-
chestral recording, and if you are willing to compromise perfection to
some degree when you are recording live. The best live cassette recordings
require the best in tape and special care (and luck) in setting the record-
ing level.

Different

recording situations
demand different
tape types

So while it makes good sense to buy a less-expensive ferric for nonde-
manding tasks, it is not advisable to look for the cheapest off-brand tape.
Stay with quality manufacturers and you will minimize your problems
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Tape

“Normal"'
Ferric

“Type-I"
Premium
Ferric

Type-li
Chrome
"*Chrome-
equivalent'’

Type-lll
Ferrichrome

Type-IV
Metal

Cost

Low

Medium

Medium
High
High

High

High
Very High

Comparison of Cassette Tapes
Bias Record EQ Play EQ Advantages Sulted For
Normal Normal 120 ps Low cost General purpose voice recording,
copying commercially recorded
cassettes, olderrecords, and
many FM broadcasts
Normal Normal 120 us Good low-fre- Above, plus copying many records
or High- quency headroom;  and virtually any FM broadcast
Ferric low distortion
Chrome Chrome 70 s Lower noise than Above, plus copying the better
ferrics; good records where low-noise repro-
high-frequency duction is important
headroom
FeCr FeCr 70us Very low nolse Potentially a superior product,
and low distortion butresults depend upon the deck
with proper used
deck
Metal Metal 70ps Improved dynamic Potentially highest performance
range sulted for copying audiophile
discs and live recording;
requires compatible deck

with cassette jams, tape tangles, and oxide shedding, to say nothing of
dropouts, response, and distortion. This is an area in which a few cents
paid for a reputable manufacturer’s product is worthwhile.

You should also be aware that all tapes, even those of the same generic
type, are not precisely equivalent. Thus, all normal-bias ferric tapes do
not, in fact, deliver their best performance at the same bias level. Some
perform better with a higher bias setting, others with a lower one. The
same is true of the premium ferrics, sometimes called high-bias or Type-I
tapes. Differences among the Type-1I chrome and chrome equivalents
(the ferricobalts) also exist, but as a group they tend to cluster somewhat
more closely.

Type III refers to the ferrichromes, the two-layer tapes that were to
have combined the best characteristics of the ferric type—good low-fre-
quency headroom and low distortion—with the best characteristics of the
chromes—low noise and superior high-frequency headroom. Unfortu-
nately few decks do justice to this type, (even if they have a ferrichrome
position on the selector switch), and the sound is frequently raspy.

It is too soon to tell how uniform the Type-1V metal tapes will be. The
current products on the market do not seem to be as equivalent to each
other as, say, the Type IIs but are perhaps more similar to each other
than the Type I1Is. The normal ferrics differ widely.

Select one brand of tape in each category that matches your deck and
stick with it. If your deck has adjustable bias (and the test tones and me-
tering needed to adjust it accurately), you have more freedom to experi-
ment with different tapes. But be sure to readjust whenever you switch
brands. (It is even a good idea to check the settings for every new batch of
tapes you buy, since variations occur between batches even in the same
manufacturer’s tape.) If your deck lacks user-adjustable trim controls,
try to find out from its manufacturer the specific tapes for which it was
adjusted at the factory. Chances are these will suit the deck best. If the
manufacturer is uncommunicative in this regard—not unlikely—a maga-
zine review of your deck (such as those appearing in HicH FIDELITY and
STEREO magazines) may give you a clue as to which tape is best. Within
reasonable limits, a knowledgeable technician should be able to make the
internal adjustments required to match a specific tape’s characteristics. HF
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Tape Equipment

Open-Reel
Recorders

AKAI

Akai America, Ltd.
2139 E. Del Amo Bivd.
P.O. Box 6010
Compton, Calif. 90224

PRO-1000

Price $1,995

Max. reel size 102"

Format 2; 4-track/2-channel (playback), 2-
track/2-channel (recording)

Heads 4

Speeds 15; 7v2; 3%

Flutter 0.025% (WRMS) (15), 0.04%

(WRMS) (7%); 0.08% (WRMS)
(3%)
Fast-forward 120 sec (1800')

Rewind 120 sec (18007)
N/R system None
Input sens. 70 mV (line); 0.3 mV (mike)

Output level 775 mV (line);, 300 mV (mixer)
Input imped. 100 ohms (line); less than 1K ohms
(mixer)

Output load 10K ohms (line); 20K ohms (mixer)

Erasure 70 dB (1 kHz)

Level indic. 2 VU, peak- and bias-reading (-40
dB to +5 dB)

Features Servomotor; direct capstan drive;

doubte capstan; pan-pot mixing

Tape #1 Scotch 206

R/P resp. 50 Hz to 20 kHz, +1 dB (15) (0
VU); 40 Hz to 24 kHz, 43 dB (7'2)
(0 VU), 60 Hz to 12 kHz, +3 dB
(3%) (0 VU)

S/N 60 dB

S/N ref. Ivl. DIN A

THD 1% (15); 1% (7%2); 1% (3%)

THD ref. Ivi. 0 VU

GX-650D

Price $1,295

Max. reei size10Vz"

Format 4-track/2-channel

Heads 3

Speeds 15, 72, 3%

Fiutter 0.04% (WRMS) (15); 0.055%

(WRMS) (7'%2); 0.07% (WRMS)
(3%)
Fast-forward 120 sec (2400')

Rewind 120 sec (2400)
N/R system None
input sens. 80 mV (line); 0.3 mV (mike)

Output fevel 775 mV (0 VU)
Output foad 20K ohms

1981 Edition

Erasure 70 dB (1 kHz)
Level indic. 2 VU (-20 dB to +3 dB)
Features Closed-loop double-capstan AC

servomotor; sound, mike/line mixing, sound-on-
sound; direct-function change control; 3 motors,
dual monitoring; remote control capabillities

Tape #1 Akai LN-150

R/P resp. 30 Hz t0 30 kHz, +3 dB(15); 30 Hz
t0 26 kHz, 4+3dB (7%2), 30 Hz to 20
kHz, +3 dB (3%)

S/N 58 dB

S/N ref. Ivl. +6 VU (DIN A)

THO 0.4% (15); 0.4% (7'2)

THD ref. Ivl. 0 VU

GX-620

Price $725

Max. reel size10"

Format 4-track/2-channel

Heads 3 {GX)

Speeds (7V2); 3%

Flutter 003% (7%2), 0.04% (3%);
(WRMS)

Play resp. 30 Hz to 26 kHz, +3 dB (7V2)

Fast-forward 120 sec (1800')

Rewind 120 sec (1800')

N/R system None

input sens. 70 mV (line); 0.25 mV (mike), 2 mV
(DIN)

Output level 0.7756 mV

Output load 20K ohms

Separation 55 dB (1 kHz)

Erasure 70 dB (1 kHz)

Level'indic. 2 VU; (-20 dB to +5 dB)

Features Direct-drive AC servomator; fea-

thertouch controis

Tape #1 Akai WR; Maxell UD

R/P resp. 30 Hz to 26 kHz, +3 dB (7'2), 30
Hz to 19 kHz, 43 dB (33a)

S/N 62 dB (7V2)

S/N ref. ivi. Peak (DIN)

THD 0.5% (7v2); 0.5% (3%)

THD retf. ivl. 0 VU

GX-4000D

Price $400

Max. geel size7"

Format 4-track/2-channel
Heads 3 (GX)

Speeds 7%, 3%

Fiutter 0.08% (7V2)

Fast-forward 200 sec (1200’)

Rewind 200 sec (1200')

Input sens. 70 mV (line); 0.25 mV (mike), 2 mV
(DIN)

Output level 775 mV (line)

Output load 100K ohms

Erasure 70 dB (1 kH2)

Level indic. 2 VU

Features Mixing; sound-on-sound

Tape #1 Scotch 211

R/P resp. 30 Hz to 24 kHz, 43 dB (7%); 30
Hz to 16 kHz, +3 dB (7%2)

S/N: 60 dB (7'2)

THD 1% (7V2)

THD ref. Ivi. 0 VU

Models also available
GX-635D, $995; GX-267D, $850;
GX-625, $750, GX-255, $650;
1722-Il, $475

DENON

Denon America, Inc.
27 Law Drive
Fairfield, N.J. 07006

DH-510

Price $1,350

Max. ree! size10"%2

Format Ya-track/2-channel

Haads 3

Speeds 155 72

Flutter 0.025% (15); 0.03% (7V2)

Play resp. 20 Hzto 30 kHz, +1dB (15); 20 Hz
to 25 kHz, +1 dB (7%2)

Input sens.  61.5 mV (line); 0.2 mV (mike)

Output level 1V
input imped. 100K ohms

Output ioad 600 ohms
S/N 66 dB (without N/R)
NAGRA

Nagra Magnetic Recorders,
Inc.

19 W. 44th St.

New York, N.Y. 10036

Iv SD
Price $6.228
Max. reel size7" (10%2" with QGB)

Format 2-track/2-channel

Heads 3

Speeds 15, 7V2, 3%

Fiutter 0.028% (15), 0.030% (7%2);

0.043% (33%) (NAB)
Fast-forward 120 sec (900)
Rewind 120 sec (900)
Input sens. 7.8 microamps (line); 0.28 mV
(mike)
Output fevel 1V
Input imped. 200 ohms

Output load 600 ohms

Separation 60 dB (1 kHz)

Erasure 83 dB (1 kHz)

Level indic. Peak-reading (-30 dB to +5 dB)
Features Closed-loop servo;, dual-needle

meter; universal preamp for all condenser and dy-
namic (mike); 15 ips Nagramaster EQ
Tape #1 3M 206
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R/P resp. 30 Hzt0 20 kHz, 41 dB (15); 30 Hz
to 15 kHz, 4+ 1dB(7%2); 30 Hzto 10
kHz, +2 dB (3%)

S/N 74.5 dB (15); 68 dB (712)

S/N ref. Ivl. 730 nWb/m (A-weighted)

THD 1% (15)

THD ref. lvl. 730 nWb/m

NEAL-FERROGRAPH
Neal-Ferrograph

652 Glenbrook Rd.
Glenbrook, Conn. 06906

Logic 7

Price $1,950

Max. reel size10'%2"

Format 2- or 4-track/2-channel

Heads 3 (super permalloy)

Speeds 3%, 7%; 15

Flutter 0.08% (15); 0.10% (7'%2); 0.17%
(3%)

Play resp. 20 Hz to 20 kHz, +1.5 dB (15), 20

Hz to 18 kHz, +2 dB (7'%2); 30 Hz
to 15 kHz, +2 dB at 3% ips
Fast-forward 120 sec (1800")

Rewind 120 sec (18007
N/R system Dolby
Input sens. 50 mV-7V (line); 200 uV-50 mv

(mike)

Output level 2V at 600 ohms; low level: 300 mv
into 10K ohms or greater; loud-
speakers: up to 10 watts rms into 8
to 16 ohms

Separation 50 dB (1 kHz) (stereo)/65 dB (1
kHz) (mono)

Erasure 70 dB (1 kHz)

Level indic. 2 VU (-30 dB to +3 dB)

Features Units available in quarter- or half-

track, with or without Dolby, with or without built-in
amp and loudspeakers and priced up to $2,650;
variable wind control; record-cancel allows user to
go into or out of record while deck is in play mode;
bass and treble controls

Tape #1 TDK Audua; Ampex 456

R/P resp. 30 Hzto 20 kHz, +2 dB (15); 30 Hz
t0 17 kHz, +2 dB(7Y2), 40Hzto 14
kHz, +3 dB (3%)

S/N -60 dB at 2% distortion

THD 2% (7'2)

THD ref. ivl. 0 VU

OTARI

Otari Corp.

1559 Industrial Road
San Carlos, Calif. 94070

MX-5050-QXHD

Price $2,995

Max. reel size10Y%2"

Format 4-track/4-channel

Heads 4 (permalloy)

Speeds 15; 72

Flutter 0.05% (15); 0.06% (7'2)

Play resp. 35Hzto 25 kHz, +3 dB (15); 40 Hz
34

to 20 kHz, +3 dB (7'%2)
Fast-forward 90 sec (2500
Rewind 90 sec (2500
N/R system dbx and Dolby interface provided
Input sens. 150 mV (line); 0.25 mV (mike)
Output ievel 1.25v
Input imped. 600 ohms

Output load 600 ohms

Separation 50 dB at 1 kHz

Erasure 70 dB at 1 kHz

Levet indic. 2 VU

Features DC servo-drive system (410%

speed control); mike/line mixing; selective re-
produce; separate electronics; XLR connectors;
motlon-sense logic; front adjustable bias and EQ
controls; 1 kHz test oscillator; splicing block, rack-
mount, console, or road case optional

Tape #1 Ampex 456, 3M 250 or equivalent

R/P resp. 50 Hz 10 20 kHz, 42 dB (15); 40 Hz
to 20 kHz, 3 dB (712)

S/N 65 dB (15) (with N/R)/64 dB (7'2)
(withqut N/R)

S/N ref. Ivl. 520 "Wb/m

THD 1% (15); 1% (7'%)

THD ref. Ivl. 200 nWb/m

MK-I1I-2

Price $2.695

Max. reel size10'2"

Format 2-track/2-channel

Heads 4 (pérmalloy)

Speeds 15; 7%

Flutter 0.05% (15); 0.06% (7'2)

Piay resp. 35Hz 025 kHz, +3 dB(15); 35 Hz

to 18 kHz, 42 dB (712)
Fast-forward 90 sec (2500)
Rewind 90 sec (2500")
Input sens. 150 mV (line), 0.25 mV (mike)
Output level 1.25v
Input imped. 600 ohms

Output load 600 ohms

Separation 60 dB at 1 kHz

Erasure 70 dB at 1 kHz

Level indic. 2 VU (-20 dB to +3 dB)
Features Servo capstan; variable speed (+

7%), selective reproduce; minutes/seconds coun-
ter; edit & cue modes; motion-sense logic; XLR
connectors; separate electronics on plug-in cards;
test oscillator

Tape #1 Ampex 456, 3M 250, or equivalent

R/P resp. 50 Hz to 20 kHz, 42 dB (15); 30 Hz
to 18 kHz, +2 dB (7%2)

S/N 68 dB (15); 68 dB (7'2)

S/N ref. lvi. 520 nWb/m

THD 1% (7V2;, 15)(1 kHz)

THD ref. Ivl. 185 nWb/m

Models also available
MX-5050-8SD, $4,995; MX-5050-
B, $2,150

PHILIPS

Philips High Fidelity
Laboratories

Interstate 40 & Straw Plains
Pike

P.O. Box 6960

Knoxville, Tenn. 37914

N-4506

Price $629.95

Max. reel size?7”

Format 4-track/2-channel

Heads 3 (hardened permailoy)

Speeds 72, 3%, 1%

Flutter 0.05% (7V2); 0.07% (3%); 0.20%
(17%) (WRMS)

Play resp. 35 Hz to 26 kHz, 4+3 dB (7'2); 35

Hz to 20 kHz, 3 dB (3%); 35 Hz
t0 11.5 kHz, +3 dB (1%)
Fast-forward 180 sec (1800))
Rewind 180 sec (1800)

N/R system Dynamic Noise Limiting (DNL)

Input sens. 100 mV (line); 0.2 mV (mike)
Output level 250 mV

Separation 730 dB at 1 kHz

Level indic. Peak-reading (-20 dB to +3 dB)
Features Tacho-control capstan motor; 3

motors, direct-drive DC, DNL; A-B monitor; solen-
oid controls; headphone amp; sound-on-sound;
sound-mixing; LED overload indicators; cusing;
variable speed wind and rewind; adjustable out-
puts

Models also available
N-4504, $479.95

PIONEER

U.S. Pioneer Electronics Corp.
75 Oxford Drive

Moonachie, N.J. 07074

RT-2022

Price $1,590

Max. reel size10%:"

Format 2-track

Heads 3 (ferrite, 2 permalloy)

Speeds 15, 72

Flutter 0.04% (WRMS) (15); 0.08%

(WRMS) (712)
Fast-forward 110 sec (2400")
Rewind 110 sec (2400")
Input sens. 34 mV (line); 0.11 mV (mike)
Output level 450 mV to 930 mV into 50-ohm
load

Separation 53 dB at 1 kHz

Level indic. 2 VU (-40 dB to +6 dB); peak-read-
ing LEDs

Features Two 6-pole inner-rotor Induction

reel motors; one 4/8 pole hysteresis synchronous
capstan multi-mixing facilities with mixer; metered
playback: changeable head unit (4 ch/2 ch); bias
and EQ selector; built-in tape oscillator; remote
control

Tape #1 Scotch 206

R/P resp. 30 Hzt0 28 kHz, +3 dB (15); 40 Hz
to 20 kHz 43 dB (712)

S/N 57 dB (15)

S/Nref. Ivl. +6 dB (NAB)

THD 0.8% (15), 1% (7'2)

THD ref. Ivl. 0 dB (NAB)

RT-909

Price $895
Max. reel size 102"
Format 4-track/2-channel

Heads 4 (permalloy)

Speeds 72 3%

Flutter 0.04% (7'2); 0.08% (3%)

Play resp. 20 Hz to 28 kHz, +3 dB (7%2); 20
Hz to 18 kHz, +3 dB (3%)

Rewind 120 sec (2400

Input sens. 50 mV (line); 0.316 mV (mike)

Output level 450 mv
Input imped. 2.6 ohms

Erasure 60 dB

Level indic. 2 VU; peak-reading; (-30 dB to +8
dB)

Features FG servo DC capstan motor; 24-

segment Fluroscan meter; rack-mountable

High Fidelity’s Buying Guide to Stereo Components



RT-701

Price $595

Max. reel size7"

Format 4-track/2-channel

Heads 3 (permalloy)

Speeds 7V2;, 3%

Flutter 0.5% (7v2), 0.5% (JIS) (3%)
Play resp. 30 Hz to 24 kHz, +3 dB (7%2), 30

Hz to 16 kHz, +3 dB (3%)
Fast-forward 100 sec (2139’)

Rewind 100 sec (2139')

Input sens. 50 mV (ling); 0.25 mV (mike)
Output level 450 mV

Output load 50K ohms (min)

Separation 50 dB (JIS)

Erasure 60 dB at 1 kHz

Level indic. 2 VU (-20 dB dB to +3 dB)
Features Three-motor pitch controllable AC

servo direct capstan-drive system; mike/line mix-
ing; 2-step blas and EQ switches; electronic
switching

Models also available
RT-2044, $2,010;, RT-707, $695

REALISTIC

Radio Shack Corp.
1400 One Tandy Center
Ft. Worth, Texas 76102

TR-3000

Price $499 .95

Max. reel size7"

Format Va -track/2-channel

Heads 3 (2 hard permalloy R/P, ferrite
doublegap erase)

Speeds 3%; 7V2

Flutter 0.08% (WRMS) (33%), 0.06%
(WRMS) (7v2)

Play resp. 33Hzto 14 kHz, +1%2 dB (3%), 33

Hz to 20 kHz, +1%2 dB (7%)
Fast-forward 100 sec (1800')

Rewind 100 sec (1800")
N/R system None
Input sens. 60 mV (line); 0.25 mV (mike)

Output level 450 mV
Input imped. 10K ohms

Separation 50 dB (1 kHz)

Erasure 75 dB (1 kHz)

Level indic. 2 VU (-20 dB to +3 dB)

Features Full logic control; record mute but-

ton; 3 motors

Tape #1 Supertape Gold

R/P resp. 30 Hz to 20 kHz, +3 dB (3%), 30
Hz to 28 kHz, +3 dB (7'2)

S/N 55 dB (3%); 58 dB (7'2)

S/N ref. Ivl. 185 nWb/m (A-welghted)

THD 0.9% (3%); 0.9% (7Ve)

THD ref. Ivl. 185 nWb/m

REVOX

Studer Revox America, Inc.
1425 Elm Hill Pike
Nashville, Tenn. 37210

1981 Edition

B-67

Price From $3,910

Max. reel size10%:"

Format 2-track/2-channel

Heads 3 (Studer)

Speeds 30; 15, 7v2 (available in 13, 7%,
3%)

Flutter 0.04% (30); 0.06% (15); 0.08%
(7vz)

Rewind 120 sec (2300

N/R system None

Input sens. -20 dBm (line)

Output level +22 dBm
Input imped. 50 ohms

Output load 200 ohms

Separation 45 dB (1 kHz); 40 dB, 80 Hz to 12
kHz

Erasure 75 dB at 1 Hz (15)

Level indic. 2 VU (-20 dB to +3 dB)

Features Studio mastering deck; real-time

digital readout; ASA VU meters; built-in editing
facilities with dump edit mode; sync mode; fader
start; quartz-controlled speed; all modular con-
struction

Tape #1 3M 206

R/P resp. 40 Hz t0 20 kHz, 4+ 2 dB (30); 30 Hz
to 18 kHz, +2 dB (15); 30 Hz to 15
kHz, +2dB (772); 40 Hzt0 10 kHz,
+2 dB (3%)

S/N 61 dB (30); 61 dB (15); 61 dB (7'2);
59 dB (33%) (without N/R)

S/Nref. ivl. +6 dBre 185 nWb/m

THD 1% (30); 1% (15); 1% (7%2), 1.5%
(8%)

THD retf. Ivl. 185 nWb/m

A-77

Price $1,399 (7V2; 3% speeds); $1,499

(15, 7Y2 speeds)
Max. reel size10%2"

Format 4-track/2-channel
Heads 3 (Revodur)

Speeds 7%, 3%

Flutter 0.08% (7v2; 0.1% (33%)
Play resp. NA3 or IEC (switchable)

N/R system Optional Dolby-B

Input sens. 35 mV (line); 0.15/2.5 mV (switch-
ablg) (mike) 2.5 {(other) (DIN)

Output ievel 2.5V

Input imped. 600 ohms

Separation 45 dB at 1 kHz
Level indic. 2 VU (-20 dB to +3 dB)
Features Electronic-speed regulation and

servo-controlled braking; logic-controllec trans-
port with die-cast chassis; hi-Z or 10-Z mike inputs;
built-in amplifier and speakers

Models also available
A-700, From $2,999; B-77, $1,499

SONY

Sony Industries

9 W. 57th St.

New York, N.Y. 10019

TC-399

Price $500

Max. reel size7"

Format 4-track/2-channel
Heads 3 (F&F)

Speeds 7V2; 3%, 1%
Flutter 0.06% (7'2)
Input sens.  77.5 mV (line); 0.025 mV {mike)

Output level 0.775V
input imped. 50K ohms

Output load 10K ohms

Separation 60 dB at 1 kHz

Erasure 65 dB at 400 Hz

Level indic. 2 VU (-20 dB to +5 dB)
Features Three-position bias and EQ; sound-
on-sound; auto shutoff

Tape #1 Sony FeCr

R/P resp. 30 Hz to 25 kHz, +3 dB (7'2), 30

Hz to 18 kHz, +3 dB (3%)
S/N 61 dB (7%2)

S/N ref. ivl. 3% (IHF A-weighted)

THD 0.8% (7V2)

THD ref. Ivl. 0 dB

Tape #2 Sony EHF

R/P resp. 30 Hz to 25 kHz, +3 dB (7'2); 30

Hz to 18 kHz, +3 dB (3%)
S/N 58 dB {7'2)(without N/R)
S/N ref. Ivl. 3% {IHF A-welghted)

Models also available
TC-766, $1,300

TANDBERG

Tandberg of America, Inc.
Labriola Court

Armonk, N.Y. 10504

TD-20A

Price $1,500

Max. reel size10%z

Format 4-track/2-channel

Heads 3

Speeds 72, 3%

Flutter 0.05% (7%2); 0.09% (33%)

Pley resp. 20 Hz to 26 kHz, +2 dB (7'%2); 20

Hz to 18 kHz, +2 dB (3%)
Fast-forward 75 sec (2500)

Rewind 75 sec (2500")
N/R system None
Input sens. 50 mV (line); 0.2 mV (mike)

Output level 1.5V
Input imped. 100 ohms

Separation 64 dB (1 kHz)

Erasure 70 dB (1 kH2)

Level indic. 2 VU, peak-reading (-24 dB to +3
dB)

Features Four motors; Prom-Brain Logic; sel

sync; wirelass, PCM, infrared remote control, also
avalilable in high-speed haif-track format, $1,650
Tape #1 Maxell UDXL
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R/P resp. 20 Hz to 26 kHz, 42 dB (7'%); 20

Hz t0 18 kHz, +2 dB (3%)

S/N 67 dB (7%); 65 dB (3%)
S/N ref. ivl. 67 dB (IEC A)
THD 2% (7Y2); 2% (3%)

THD ref. Ivi. 3%

TEAC

Teac Corp. of America
7733 Telegraph Road
Montebello, Calif. 90640

35-2B

Price $1,990

Max. reel size10%2"

Format Va-track/2 channels

Heads 4

Speeds 15, 72

Flutter 0.03% (15); 0.06% (7V2)

Play resp. 40 Hz to 22 kHz, +3dB (15); 40 Hz

to 13 kHz, +3 dB (7%
Fast-forward 160 sec (1800')

Rewind 160 sec (18007
N/R system dbx
input sens. 60 mV (iine}

Output level 087V
Input imped. 50K ohms

Output load 10K ohms

40-4

Price $1,790

Max. reel size10"z"

Format 4-track/4-channel

Heads 3 (2 permalloy R/P; 1 ferrite erase)
Speeds 15; 72

Flutter 0.04% (15) (WRMS)

Play resp. 40Hz10 20 kHz, +3dB (15); 40 Hz

to 15 kHz, 43 dB (7%2)
Fast-forward 140 sec (1800)
Rewind 120 sec (2,500')
N/R system Optional dbx
Input sens. 100 mV (line); 0.25 mV (mike)
Output level 300 mV
input imped. 10K ohms

Output load 5K ohms

Separation 50 dB (1 kHz)

Erasure 68 dB (1 kHz)

Level indic. 2VU (-20dBto +3 dB); peak-read-
ing LED

Features Three motors (1 belt-drive cap-

stan); solenoid-control transport; optional remote/

manual cue control

Tape #1 Ampex 456

R/P resp. 40 Hz10 20 kHz, +3 dB (15); 40 Hz
to 15 kHz, 4+3 dB (7'2)

S/N 65 dB (7'2) (without N/R)

S/N ref. lvi. 9 dB over 185 nWb/m (IEC A)

THD 1% (7%2)

THD ref. ivi. 185 nWb/m

Tape #2 Maxell UD

R/P resp. 40 Hzto 20 kHz, +3dB (15); 40 Hz
to 156 kHz, 4+3 dB (7V2)

S/N 63 dB (15); 65 dB (712)

S/N ref. ivl. 3% (A-weighted)

THD 1% (15); 1% (7'2)

THD ref. Ivi. 185 nWb/m

A-3440

Price $1,650

Max. reel size10%"

Format 4-track/4-channel

Heads 3 (permalloy)

Speeds 15, 7%

Flutter 0.04% (15); 0.06% (7v2) (NAB)

Play resp. 40 Hz 10 20 kHz, 4+ 3 dB (15); 40 Hz

to 20 kHz, +3 dB (72)
Fast-forward 140 sec (1800')
Rewind 140 sec (1800
N/R system Optional dbx
Input sens. 60 mV (line); 0.25 mV (mike)
Output level 300 mV
Input imped. 10K ohms
Output load 5K ohms
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Separation 50 dB (1 kHz)

Erasure 68 dB (1kHz)

Level indic. 2 VU (=20 dB to +3 dB)
Features Three motors (1 belt-drive cap-

stan); solenoid-control transport; optional remote/

manual cue control

Tape #1 Maxell UD

R/P resp. 40 Hzto 22 kHz, 43 dB (15); 40'Hz
to 20 kHz, +3 dB (7'%2)

S/N 65 dB (without N/R)

S/N ref. ivi. 9 dB over 185 nWb/m (IEC A)

THD 1% (7%2)

THD ref. ivl. 185 nWb/m

Tape #2 TDK SA

R/P resp. 40Hz 1022 kHz, 4+3dB (15); 40 Hz
to 20 kHz, 43 dB (7V2)

S/N 65 dB (15)

S/N ref. Ivl. 3% (A-weighted)

THD 1% (15); 1% (7v2)

THD ref. Ivl. 185 nWb/m

X-10R

Price $1,150

Max. reei size 102"

Format 4-track/2-channei

Heads 6 (2 erase, 2 play, 2 record)

Speeds 7v2; 3%

Fiutter 0.03%

Play resp. 30 Hz to 28 kHz

Fast-forward 100 sec (1800')

Rewind 100 sec (1800')
N/R system dbx
Input sens. 60 mV (iine); 0.25 mV (mlke)

Output level 450 mv
Input imped. 10K ohms

Output load 5K ohms
Level indic. 2 VU (-20 dB to +3 dB)
Features Three DC motors; bidirectional

record/play; dual capstan closed-loop transport

Tape #1 Maxell UD

R/P resp. 30 Hz to 28 kHz (334}, 40 Hz to 20
Hz, +3 dB, -10 VU (7'%2)

S/N 63 dB

THD 0.8%

A-3300SX 2T

Price $1,050

Max. reel size10%2"

Format 2-track/2-channel

Heads 3 (permalloy}

Speeds 15, 72

Flutter 0.04% (15), 0.06% (7'2) (NAB)

Play resp. 30 Hzt0 26 kHz, + 3 dB (15); 30 Hz

to 24 kHz, 43 dB (7%;)
Fast-forward 140 sec (1800")
Rewind 140 sec (1800")
Input sens. 100 mV (line); 0.25 mV (mike)
Output level 300 mV
Input imped. 10K ohms

Separation 50 dB (1 kHz)

Erasure 65 dB (1 kHz)

Level indic. 2 VU (-20 dB to +3 dB)
Features Three motors (belt-drive capstan);

2-mike/2-line mixing; solenoid transport control;
optional remote/manual cue control

Tape #1 Maxell UD; TDK Audua; Scotch
206, Ampex 456
R/P resp. 30 Hz to 22 kHz, 43 dB (15); 30Hz

to 20 kHz, 43 dB (7%2)
S/N 67 dB (15) (without N/R)

S/N ref. Ivi. 9 dB over 185 nWb/m (IEC)
THD 1% (15)
THD ref. Ivl. 185 nWb/m
X-7
Y ..
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Price $700

Max. reel size7"

Format 4-track/2-channel
Heads 3

Speeds 72, 3%

Flutter 0.03% (7v2)

Play resp. 30 Hz'to 28 kHz
Fast-forward 140 sec (1800')

Rewind 140 sec (1800

Input sens. 60 mV (line); 0.25 mV (mike)
Output level 450 mv

input imped. 10K ohms

Output load 5K ohms

Level indic. 2 VU (-20 dB to +3 dB)

Features Three DC motors; dual capstan

closed-loop transport

Tape #1 Maxell UD

R/P resp. 30 Hz to 28 kHz (3%); 40 Hz to 20
kHz, +3 dB, -10 VU (7'2)

S/N 63 dB

THD 0.8%

X-3

Price $550

Max. reel size7"

Format 4-track/2-channel

Heads 3

Speeds 7V2; 3%

Flutter 0.04% (7V2); 0.06% (3%)

Play resp. 30 Hz to 28 kHz (772); 30 Hz to 20

kHz, (3%)
Fast-forward 100 sec (1800")
Rewind 100 sec (1800)
Input sens. 60 mV (line); 0.25 mV (mlke)
Output level 0.45v
Input imped. 100K ohms
Output load 10K ohms

Models also available
80-8, $3,990; A-6600, $1,575; A-
2340SX, $1,175; 32-2B, $1,125; X-
10, $1,000; X-7R, $800

TECHNICS
Panasonic Co.

One Panasonic Way
Secaucus, N.J. 07094

RS-1700

Price $2,000

Max. reel size 102"

Format 4-track/2-channel

Heads 6 (permalloy)

Speeds 15, 7V2; 3%

Flutter 0.018% (15); 0.03% (72); 0.06%
(3%) (WRMS) (JIS)

Play resp. 30 Hzto 30 kHz, 43 dB (15), 20 Hz

t025 kHz, 4$3dB (7'2); 20Hzt0 15
kHz, 43 dB (3%)
Fast-forward 150 sec (2500')
Rewind 150 sec (2500')
Input sens. 60 mV (line); 0.25 mV (mike)
Output level 775 mv
Input imped. 3K ohms

Output load 22K ohms

Erasure 65 dB (1 kHz)

Level indic. 2 VU

Features Three-motor, quartz-locked “iso-

lated-Loop”; direct drive; auto reverse; tape-ten-
sion control; IC logic control

Tape #1 Scotch 207

R/P resp. 30Hzto 30 kHz, 4-3dB (15); 20 Hz
t0 25 kHz, +3dB (712); 20Hzto 15
kHz, 43 dB (3%)

S/N 66 dB (15), 66 dB (72), 64 dB 3%

S/N ref. lvl. 3%

THD 0.8% (15); 0.8% (7'2); 0.8% (3%)

THD ref. Ivi. 0 VU

RS-1506

Price $1,500

Max. reel size10%"
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Format 4-track/2-channel

Heads 4 (permalloy)

Speeds 15; 7V2; 3%

Flutter 0.018% (15); 0.03% (7%2); 0.06%
(3%) (WRMS) (JIS)

Play resp. 30 Hz t0 30 kHz, +3dB (15); 20 Hz
10 25 kHz, +3 dB (72), 20 Hz 10 15
kHz, +3 dB (3%)

S/N 66 dB (15); 66 dB (7'2); 64 dB (3%)

S/N ref. Ivl. 3%

THD 0.8% (15); 0.8% (72); 0.8% (3%)

THD ref. Ivl. 0 VU
to 25 kHz, +3dB (7'2), 20 Hzt0 15
kHz, +3 dB (3%)

Fast-forward 150 sec (2500)

Rewind 150 sec (2500)

Input sens. 60 mV (line); 0.256 mV (mike)

Output level 775 mV

Input imped. 3K ohms

Output load 22K ohms

Separation 50 dB

Erasure 65 dB (1 kHz)

Level indic. 2 VU

Tape #1 Scotch 207

R/P resp. 30Hz to 30 kHz, +3 dB (15); 20 Hz

Models also available
RS-1520, $2,000; RS-1500US,
$1,500

UHER

Mineroff Electronics, Inc.
946 Downing Road
Valley Stream, N.Y. 11580

SG-631

Price $1,800

Max. reel size10%2

Format 2- or 4-track/2-channel

Heads 4 (u-metal)

Speeds 3%; 1%

Flutter 0.05% (7%2), 0.1% (3%), 0.2%
(17%)

Play resp. 20 Hz to 25 kHz, +2 dB (7'%2); 20

Hz to 16 kHz, +2 dB (3%), 20 Hz
to 12.5 kHz, +2 dB (17%)
Fast-forward 120 sec (4200)
Rewind 120 sec (4200")
Input sens. 80 mV (line); 0.1 mV (mike)
Output level 750 mv
Input imped. 15K ohms
Output load 600 ohms

Separation 55 dB (1 kHz)

Erasure 80 dB

Level indic. 2 peak-reading

Features Four-motor Omega drive system,

slide and movie sync; interchangeable head as-

sembly

Tape #1 4000 IC

R/P resp. 35 Hz 1o 20 kHz, +2 dB (712); 35
Hz t0 16 kHz, +2 dB (3%); 35 Hz
to 8'kHz, +2 dB (1%); 35 Hz 10 5
kHz, +2 dB (15/16)

S/N 64 dB (7'2), 63 dB (3%, 60 dB
(17%)

S/N ref. Ivl. CrO; (SA)

THD 2% (7V2); 2% (3%); 25% (17%)

THD ref. vi. 0 VU

Tape #2 4400-4200 (stereo)

R/P resp. 35 Hz to 20 kHz, +2 dB (7'2); 356

1981 Edition

Hz to 16 kHz, +2 dB (3%); 35 Hz
to 16 kHz, +2 dB (1%)
THD 2% (7V2); 2% (3%); 2.5% (17%)
THD ref. Ivl. O VU

Models also availabie
4000 Report Monitor AV, $350

Cassette
Recorders

AIWA

Aiwa America, Inc.

35 Oxford Drive
Moonachie, N.J. 07074

ADM-800BU

Price $795

Heads 3 (combination V-cut Sendust)
Flutter 0.04% (WRMS)

Play resp. 30 Hz to 17 kHz, +2, -3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Doiby
Input sens. 50 mV (line); 0.3 mV (mike)

Input imped. 50 ohms

Output load 50 ohms

Record indic. VU; peak-reading (-6 dB to +10

daB)

Features D.AT.A. system; infared wireless
remote control; feather-touch LC logic; dual motor;
manual adjust bias/continuous auto repeat and
memory replay; timer standby; rec/mute edit; rec
sync operation

R/P resp. 30 Hz to 17 kHz, +2 dB at -3 VU

S/N 68 dB (with N/R)/58 dB (without
N/R)

AD-M700U

Price $490

Heads 3 (Sendust)

Flutter 0.04%

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.3 mV (mike)

Output fevei 410 mV

Input imped. 50K ohms

Record indic. 2 VU (-20 dB to +10 dB); peak-
reading LED

Features Metal-tape capability; fine bias ad-

justment alf tape; feather-touch logic control; auto

repeat; rec/mute edit control;, memory stop and

replay; timer standby

Tape #1 Scotch Metafine

R/P resp. 30 Hz to 17 kHz, +2 dB

S/N 65 dB (with N/R)/55 dB (without
N/R)

S/N ref. Ivi. 3% THD (IEC A-weighted)

ADR-500U

Price $450

Heads 2 (sendust)

Flutter 0.05% (WRMS)

Play resp. 30 Hz to 17 kHz, +2, -3 dB

Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.3 mV (mike); 0.1

(other) re NAB O
Output level 0.41 mV re DIN O
Input imped. 50 ohms
Record indic. VU; peak-reading (+4 dB to +10
dB)
Features Quick reverse (0.4 secs); 180-de-
gree radial pivot head; dual motor drive; 3 play-
back, 2 record modes; 2 motor LC logic control;
metal compapatible; auto LH/CrO, switch timer

standby

R/P resp. 30 Hz to 17 kHz, +2 dB at -3 VU

S/N 65 dB (with N/R)/55 dB (without
N/R)

SDL-50V

Price $320

Heads 2 (Sendust)

Flutter 0.04% (WRMS)

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby

input sens. 50 mV (line); 0.3 mV (mike)

Output level 0.41 mV re DIN O

Input imped. 50 ohms

Record indic. Bar-graph type (-20 dB to +10 dB)
Features Dual motor drive; feather-touch
logic control; auto rewind/repeat operation; timer
standby; rec-sync operation; mini size

R/P resp. 30 Hz to 16 kHz, +2 dB at -3 VU

S/N 64 dB (with N/R)/54 dB (without
N/R)

ADL-300U

Price $240

Heads 2 (hard permalloy)

Flutter 0.6% (WRMS)

Fast-forwerd 80 sec (C-60)

Rewind 80 sec (C-60)

N/R system Dolby

Input sens. 5 mV (line); 0.3 mV (mike); 0.1

(other) re NAB O
Ouiput level 0.41 mV re DIN O
Input imped. 50 ohms

Output loed 50 ohms

Record indic. Peak LEC; bar-graph type (-20 dB
to +10 dB)

Features Metal tape compatibility; 9-step

quick music sensor; LH bias fine adjust; rec mute;

output level control

R/P resp. 30 Hz to 14 kHz, +2 dB at -3 VU

S/N 62 dB (with N/R)/52 dB (without
N/R)

Models also available
ADM-800U, $770; AD-M700BU,
$500; AD-M600U, $390; ADL-
450U, $295, AD-M250, $195; AD-
M100U, $179

AKAI

Akai America, Ltd.
2139 E. Del Amo Bivd.
P.O. Box 6010
Compton, Calif. 90224

GX-F90

Price $595

Heads 3 (R/P; super GX combo monitor-
ing; erase)

Flutter 0.035% (WRMS)

Play resp. 25 Hz to 21 kHz, 43 dB

Fast-forward 60 sec (C-60)

Rewind 60 sec (C-60)
N/R system Dolby
Input sens. 70 mV (line); 0.25 mV (mike), 2 mV

(DIN)
Output level 410 mV
Output load 20K ohms
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Separation 30 dB (1 kHz)

Erasure 70 dB (1 kHz)

Record indic. Bar-graph; peak-reading (with
switch) (~20 dB to +8 dB)

Features DC servo direct-drive motor; IPLS,

feather-touch controls; line/mike mixing

Tape #1 Metal

R/P resp. 25 Hz to 21 kHz, 43 dB

S/N 72 dB (with N/R above 5 kHz)/62
dB (without N/R)

S/N ref. lvl. Peak (DIN)

THD 0.6%

THD ref. ivi. 0 VU
Tape #2 CrO,

R/P resp. 25 Hz t0 17 kHz, 43 dB

S/N 71 dB (with N/R)/61 dB (without
N/R)

S/N ref. lvl. Peak (DIN)

THD 0.7%

THD ref. Ivl. 0 VU

GX-M50

Price $375

Heads 3 (super GX combo R/P; 2 erase)
Flutter 0.04% (WRMS)

Play resp. 30 Hz to 21 kHz, 4+3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 70 mV (line); 0.25 mV (mike); 2 mV
(DIN)

Output ievel 410 mv

Output load 20K ohms

Separation 30 dB (1 kHz2)

Erasure 70 dB

Record indic. 2 bar-graph; two-color peak-read-

ing {(with switch) (-20 dB to +8 dB)
Features IPLS (Instant Program Locating
System), bias adjustment; record master; line/
mike mixing

Tape #1 Metal

R/P resp. 30 Hz to 21 kHz, 43 dB

S/N 72 dB (with N/R)/62 dB (without
N/R)

S/N ref. Ivi. Peak (DIN)

THD 0.6%

THOD ref. Ivl. 0 VU

Tape #2 CrO. (SA)

R/P resp. 30 Hz to 16 kHz 43 dB

S/N 72 dB (with N/R)/62 dB (without
N/R)

S/N ref. ivl. Peak (DIN)

THD 0.7%

THD ref. Ivl. 0 VU

CS-732D

Price $350

Heads 3 (R/P; 2 erase)

Flutter 0.06% (WRMS)

Play resp. 35 Hz to 15 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 70 mV (line); 0.25 mV (mike); 2 mv
(DIN)

Output level 410 mV

Output load 20K ohms

Erasure 65 dB (1 kH2)

Record indic. 2 VU (<20 dB to +5 dB), peak-read-
ing lamp

Features Bidirectional record/play

Tape #1 FeCr (Sony Duad)

R/P resp. 35 Hz to 15 kHz, +3 dB

S/N 66 dB (with N/R)/56 dB (without
N/R)

S/N ref. Ivl. DIN A-weighted

THD 1.5%

THD ref. ivl. 0 VU

Tape #2 CrO. (SA)

R/P resp. 35 Hz to 14 kHz, +3 dB

S/N 66 dB (with N/R)/56 dB (without
N/R)

S/N ref. Ivi. DIN A

THD 1.5%

THD ref. Ivl, 0 VU
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Price $179.95

Heads 2 (permalioy)
Flutter 0.05% (WRMS)
Play resp. 30 Hz to 17 kHz, 43 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 70 mV (line); 0.25 mV (mike)

Output level 410 mV

Output load 20 ohms

Record indic. 2 bar-graph VU meters (-20 dB to
+5 dB)

Features Timer record and playback capa-

bility

Tape #1 FeCr

R/P resp. 30 Hz to 17 kHz, 4+3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/N ref. Ivl. Peak (DIN)

THD 0.7%

THOD ref. Ivl. 0 VU
Tape #2 CrO,

R/P resp. 30 Hz to 16 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/N ref. Ivl. Peak (DIN)

THD 0.7%

THD ref. ivl. 0 VU

Models also available
GX-F60R, $500; GX-F80, $495;
CS-M40R,  $350;  GX-M10,
$299.95; CS-M02, $229.95

AUDIOLOGIC

Randix Industries Ltd.
991 Broadway
Albany, N.Y. 12204

TCD-27

Price $299.95

Heads 2 (permalloy R/P)

Flutter 0.2% (WRMS)

Play resp. 35 Hz to 12.5 kHz, +3 dB

Fast-forward 120 sec (C-90)

Rewind 120 sec (C-90)
N/R system Dolby
Input sens. 100 mV (line); 0.5 mV (mike)

Output level 560 mV re DIN O
Input imped. 50K ohms
Output joad 50K ohms
Separation 30 dB (1 kHz)

Erasure 60 dB (100 Hz) (Fe,0,)

Record indic. VU (-20 dB to +3 dB)

Tape #1 Fe.0;

R/P resp. 35 Hz to 12 kHz, +3 dB at-30 VU

S/N 52 dB (with N/R)/44 dB (without
N/R) .

S/Nref. Ivl. 3% THD at 1 kHz (A-weighted)

THD 25%

THD ref. Ivi. O VU at 1 kHz
Tape #2 CrO,

R/P resp. 35 Hz to 12.5 kHz, 43 dB a1 -30
VU

S/N 53 dB (with N/R)/45 dB (without
N/R)

S/N ref. Ivi. 3% THD 1 kHz (A-weighted)

THD 3%

THD ref. Ivl. O VU1 kHz

BANG & OLUFSEN

Bang & Olufsen of America
515 Busse Road

Elk Grove Village, lll. 60007

Beocord 8000

Price $995

Heads 2 (Sendust B/P; double-split ferrite
erase)

Flutter 40.1%

Play resp. 30 Hz to 16 kHz, 4+2.5 dB
Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
Input sens. 1 mV (10K ohms) (line); 0.1 mV

(2.2K ohms) (mike); 120 mV (1.2K
ohms) (aux)
Output level 800 mV (2K ohms)
Separation 35 dB (1 kHz)
Erasure 70 dB
Record indic. Peak-reading (-20 dB to +6 dB)
Features Tape position indicator in real-time;
auto search in real-time
Tape #1 Metal

R/P resp. 30 Hz to 16 kHz, 42.5 dB

S/N 68 dB (with N/R)/61 dB (without
N/R)

THD 1.5%

Tape #2 Chrome

R/P resp. 30 Hz to 16 kHz, +2.5 dB

S/N 66 dB (with N/R)/58 dB (without
N/R)

Models also available
Beocord 1900, $525

B.I.C.

B.I.C./Avnet

South Service Road
Westbury, N.Y. 11590

T-4M Two-Speed Deck

Price $749.95

Heads 3 (Sendust record; Sendust erase;
hard ferrite play)

Flutter 0.05% (17%); 0.03% (3%)

Fast-forward 50 sec (C-60)

Rewind 50 sec (C-60)
N/R system Dolby
Input sens. 200 mV (line)

Output level 2V

Input imped. 600 ohms

Output load 3.3K ohms

Separation 35 dB at 1 kHz

Erasure 75 dB at 1 kHz

Record indic. 2 peak-reading bar-graph LED dis-
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play (-36 dB to +9 dB)
Features Metal-equipped; 2 motors; dual
capstan; bias trim; pitch; MPU; mike/line

Tape #1 TOK MA

R/P resp. 20 Hz to 21 kHz, +3 dB (1%), 20
Hz to 23 kHz, + 3 dB (3%) (guar-
anteed minimums)

S/N 71 dB/64 dB (3%), 68 dB/60 dB
(17%)

S/N ref. Ivi. 3% THD (A-weighted)

THD 1.2% (1%); 0.9% (3%)

THD ref. ivl. 0 (200 nWb/m)

Tape #2 TDK SA

R/P resp. 20 Hz to 23 kHz, +3 dB (3%); 20
Hz to 21 kHz, +3 dB (17%) (guar-
anteed minimums)

S/N 68 dB/61 dB (3%), 65 dB/57 dB
(17%)

S/N ref. Ivl. 3% THD (A-weighted)

THD 1.0% (3%); 1.3% (1%)

THD ref. lvl. 0 (200 nWb/m)

T-2M Two-Speed Deck

Price $349.95

Heads 2 (Sendust dual gap erase; Sen-
dust R/P)

Fiutter 0.06% (17%); 0.04% (3%)

Fast-forward 50 sec (C-60)

Rewind 50 sec (C-60)
N/R system Dolby
input sens. 200 mV (line); 30 mV (mike)

Output level 2V

Input imped. 600 ohms

Output load 3.3K ohms

Separation 35 dB (1 kHz)

Erasure 75 dB (1 kHz)

Record indic. 2 peak-reading (—40 dB to +5 dB)
Features Metal-equipped; memory rewind;
record mute; MPX filter switch; high-speed tape
handling; output and headphone level controls

Tape #1 TDK MA

R/P resp. 25 Hz to 19 kHz, 43 dB (17%); 25
Hz to 21 kHz, 43 dB (3%) (guar-
anteed minimums)

S/N 67 aB/60 dB (3%); 64 dB/56 dB
(1%)

S/N ref. ivl. 3% THD (A-weighted)

THD 1.5% (1%); 1.2% (3%)

THD ref. ivl. 0 VU (200 nWb/m)

Tape #2 TDK SA

R/P resp. 25 Hz to 21 kHz, +3 dB (3%); 25
Hz to 18 kHz 20, +3 dB (17%)
(guaranteed minimums)

S/N 66 dB/59 dB (3%); 63 dB/55 dB
(%)

S/N ref. Ivl. 3% THD (A-weighted)

THD 1.4% (1), 1.3% (3%)

THD ref. Ivl. 0 dB (200 nWb/m)

Models also available
T-3M Two-Speed Deck, $499.95;
T-05M, $209.95

CALIBRE

Calibre

1301 65th St.
Emeryville, Calif. 94608

440

Price’ $335

Heads 2 (permalloy)

Flutter 0.05%

Play resp. 40 Hz to 15 kHz, +3 dB
Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)

N/R system Doby B

Input sens. 60 mV (line); 0.3 mV (mike)

Output level 580 mV
Input imped. 1K ohms
Separation 65 dB at 1 kHz

1981 Edition

Erasure 65 dB at 1 kHz

Record indic. Peak-reading (—20 dB to +5 dB),
LEDs

Features FM Dolby; 100 kHz bias; direct

loading; memory stop; full auto shutoff

Tape #1 TDK AD

R/P resp. 30 Hz to 15.5 kHz, +3 dB
S/N 52 dB/62 dB

S/N ref. Ivl. Dolby

THD 1.5%

THD ref. tvi. Dolby

Tape #2 TDK SA

R/P resp. 30 Hz to 15.5 kHz, £3 dB
S/N 52 dB/62 dB

S/N ref. Ivl. Dolby

THD 1.5%

THD ret. Ivl. Dolby

CONCEPT

CBS Retail Stores
1313 53rd St.
Emeryville, Calif. 94608

ELC

Price $525

Heads 2 (Sendust alloy)

Flutter 0.04%

Play resp. 30 Hz to 16 kHz, 4+3 dB

Fast-forward 75 sec (C-60)

Rewind 75 sec (C-60)
N/R system Dolby
input sens. 60 mV (line); 0.27 mV (mike)

Output level 1V

Input imped. 47K ohms

Output foad 7K ohms

Separation 50 dB (1 kH2)

Record indic. 2 VU (-20 dB to +4 dB); peak-read-
ing LED

Features Computer logic control, 2-motor

drive; auto repeat; limiter

Tape #1 Maxell UDXL-

R/P resp. 30 Hz to 16 kHz, +3 dB
S/N 52 dB/62 dB

S/N ref. tvl. 0 VU

THD 1%

THD ref. Ivl. +3 dB

Tape #2 TDK SA

DENON

Denon America, Inc.
27 Law Drive
Fairfield, N.J. 07006

DR-250

Price $430

Heads 2 (Sendust R/P; double-gap ferrite
erase)

Flutter 0.045% (WRMS)

Play resp. 30 Hz to 16.5 kHz, +3 dB

Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
Input sens. 69 mV (line); 0.3 mV (mike)

Output level 0.416 mV

Input imped. 50K ohms

Output load 10K ohms

Separation 35 dB at 1 kHz

Erasure 65 dB at 1 kHz

Record indic. 2 VU (-20 dB to +5 dB); 5 peak-

reading LEDs
Features 4-position tape selector; metal-
compatible; servo-controlled motor, auto repeat;
auto memory; front-panel bias
THD ref. ivi  +3 dB
R/P.resp. 30 Hz to 16.5 kHz
S/N 64 dB (with N/R)
S/N ref. ivl. +3 dB (A-weighted)

Models also available
DR-230, $375

DUAL

United Audio Products
120 S. Columbus Ave.
Mt. Vernon, N.Y. 10553

C-839RC

» N -‘r"
G '900

Price $875

Heads 2 (Sendust)

Flutter 0.03%

Play resp. 20 Hz to 20 kHz, +3 dB
Fast-forward 65 sec (C-60)

Rewind 65 sec (C-60)
N/R system Dolby
Input sens. 30 mV (line); 0.2 mV (mike)

Output level 580 mV

Output load 2K ohms

Separation 40 dB (1 kHz2)

Erasure 70 dB (1 kHz)

Record indic. Peak reading (-20 dB to +5 dB})
Features Auto-reverse; DLLS (direct load
and lock system); optional remote control; equai-
ized meters; 6-position bias and EQ; solenoid oper-
ation; auto tape-siack prewind

Tape #1 Metal

R/P resp. 20 Hz to 20 kHz, +3 dB

S/N 69 dB (with N/R)

S/N ref. Ivl. 3% THD (DIN B)

THD 0.4%

THD ref. Ivl. 200 nWb/m (0 dB)
Tape #2 Ferrichrome

R/P resp. 20 Hz to 19 kHz, +3 dB
S/N 69 dB (with N/R)

S/N ref. lvl. 3% THD (DIN B)

THD 0.4%

THD ref. tvi. 0 dB

C-812

Price $299.95

Heads 2 (M+X; territe)

Flutter 0.045% (WRMS)

Play resp. 20 Hz to 18 kHz, +3 dB

Fast-torward 65 sec (C-60)

Rewind 65 sec (C-60)
N/R system Dolby.
input sens. 30 mV (line); 0.2 mV (mike)

Output level 580 mV re DIN O

Output load 2K ohms

Separaticn 40 dB at 10 kHz

Erasure 70 dB at 10 Hz

Record indic. Peak-reading (-20 dB + 5 dB)
Features DLLS (cirect load and lock sys-
tem); equalized metering system; switchable MPX
FTR; 4-position bias and EQ; 4-point tape guidance

system
Tape #1 Metal
R/P resp. 20 Hz to 18 kHz, +3 dB at 20 VU

S/N 67 dB (with N/R)
S/N ref. ivl. 3% THD (DIN B)
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THD Less than 0.5%
THD ref. Ivi. 200 nWb/m (0 dB)
Tape #2 FeCr

R/P resp. 20 Hzto 17 kHz, +3 dB at -20 VU
S/N 66 dB (with N/R)

S/N ref. Ivl. 3% THD (DIN B)

THD Less than 0.5%

THD ref. ivl. 0 dB

Models also available
C-830, $499.95; C-820, $419.95

EUMIG

Eumig (U.S.A)) Inc.

Lake Success Business Park
255 Community Drive

Great Neck, N.Y. 11020

FL-1000

gy - 14 || '*'g, 1
S6C = awtewwubll
Price $1,550
Heads 3
Flutter 0.035% (WRMS)
Rewind 35 sec (C-60)

N/R system Dolby B

Input sens. 100 mV (line); 2/0.2 mV (switcha-
ble) (mike); 1 mV (DIN) re NAB O

Output level 775mV

Input imped. 100K ohms (line); 3K ohms/15K
ohms (mike)

Record indic. Peak-reading (-20 dB to +8 dB)

Features Also has -6 dB meter sensitivity for

higher allowable peaks of metal tape

Tape #1 Metal

R/P resp. 20 Hz to 20 kHz, 4+3 dB

S/N 70 dB (with N/R)/62 (without N/R)

S/N ref. Ivl. 3% (A-weighted)

Tape #2 TDK SA

R/P resp. 30 Hz to 20 kHz, +3 dB

S/N 67 dB (with N/R)/59 dB (without
N/R)

S/N ref. Ivl. 3% (A-weighted)

FISHER

Fisher Corp.

21314 Lassen St.
Chatsworth, Calif. 91311

CR-4029 Two-Speed Deck
Price $500

Heads 3 (VHT; Sendust)

Flutter 0.06% (17%); 0.05% (3%)
Fast-forward 120 sec (C-60)

Rewind 120 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 2 mV (mike)

Output level 1V
Input imped. 5K ohms

Output load 22K ohms
Separation 45 dB (1 kHz)
Erasure 70 dB (1 kH2)

Record indic. 2 VU (-20 dB to +5 dB); peak-read-
ing LEDs

Features Metal-tape capability

Tape #1 Fe0s

R/P resp. 30 Hz to 14 kHz, 43 dB (1%); 30
40

Hz to 20 kHz, +3 dB (3%)

S/N 62 dB (with N/R)/52 dB (without
N/R)

S/N ret. Iv.  +3 VU (CCIR) (ARM)

THD 1.5% (1%); 1.1% (3%)

THD ref. Ivl. 0 VU
Tape #2 Metal

R/P resp. 30 Hz to 18 kHz, +3 dB (17%); 30
Hz to 25 kHz, +3 dB (3%)

S/N 62 dB (with N/R)/52 dB (without
N/R)

S/N ref. ivi. 43 VU (CCIR) (ARM)

THD 1.6% (1%); 1.2% (3%)

THD ref. Ivl. 0 VU

Price $299.95
Heads 2
Fiutter 0.04% (WRMS)

Play resp: 30 Hz to 15 kHz, 4+3 dB
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 1 mV (mike)

Output tevei 500 mV re DIN O

Input imped. 50K ohms

Separation 40 dB

Erasure 70 dB

Record indic. VU; 3 peak LEDs

Features Direct-drive DC servo capstan mo-
tor; metai-tape capability; electronic solenoid-op-
erated transport

CR-120

Price $199.95

Heads 2 (hard permalloy; ferrite)
Flutter 0.08% (WRMS)

Play resp. 30 Hz to 15 kHz, +3 dB

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 1 mV (mike)

Output level 500 mV're DIN O

input imped. 50K ohms

Separation 40 dB

Erasure 68 dB

Record indic. VUU; 3 peak LEDs

Features Auto Search Function (ASF); met-
al-tape capability

CR-4013

Price $149.95

Heads 2 (super permalioy; ferrite)
Flutter 1% (WRMS)

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 0.2 mV (mike)

Output level 1V
Input imped. 5K ohms
Output toad 22K ohms

Separation 40 dB (1 kHz)

Erasure 68 dB (1 kHz)

Record indic. 2 VU (-15 dB to +3 dB); 5 LEDs per
channel

Tape #1 FeO,

R/P resp. 40 Hz to 11 kHz, +3 dB

S/N 58 dB (with N/R)/48 dB (without
N/R)

S/N retf. Ilvl.  +3 VU (CCIR) (ARM)

THD 22%

THD ref. Ivi. 0 VU

Tape #2 Cr0, equivalent

R/P resp. 40 Hz to 13 kHz, +3 dB

S/N 58 dB (with N/R)/48 dB (without
N/R)
S/N ref. Ivl. +3 VU (CCIR) (ARM)

THD 2.2%
THD ref. Ivl. 0 vU

Models also available
CR-4031 Two-Speed Deck, $350;
DD-300 Two-Speed Deck
$349.95; CR-4027 Two-Speed
Deck, $300; CR-4016M Two-
Speed Deck, $249.95; CR-110,
$169.95

HARMAN KARDON
Harman Kardon

55 Ames Court
Plainview, N.Y. 11803

hk-400XM

Price $649

Heads 3

Flutter 0.03%

Play resp. 15 Hz to 20 kHz, +3 dB

N/R system Dolby HX

Separation 40 dB

Features Super Sendust head; 2 motors; so-

lenoid transport; auto rewind; auto search: line mix-
ing; bias trim; bias tone; dual Dolby; Dolby tone;
digital counter; headroom safety indicator; remote
capable; timer, fader; tape monitor; metal capable

S/N 68 dB (with N/R)/60 dB (without
N/R)

THD 0.8% (3 dB below Dolby level)

hk-705

Price $449

Heads 2 (Sendust R/P; ferrite erase)

Flutter 0.04% (NAB) (WRMS)

Play resp. 20 Hz to 19 kHz, +3 dB (metal)

Fast-forward 75 sec (C-60)

Rewind 75 sec (C-60)
N/R system Dolby
Separation 38 dB

Record indic. Dual 12-LED peak-responding ar-
rays (-20 dB to +8 dB)

Features Low-noise, FeCr, CrO,, metal tape

selector; Dolby HX system; tray-loading transport

tape-end warning Hght; infrasonic filter; memory;

record mute

Tape #1 Metal

R/P resp. 20 Hz to 19 kHz, +3d8

S/N 68 dB (with NR)/60 dB (without
NR)

S/N ret. lvl. A-weighted

THD 0.9%

THD ref. Ivl. 3 dB below 200 nWb/m
Tape #2 Cr0O,

R/P resp. 20 Hz to 18 kHz, 43 dB

S/N 65 dB (with NR)/57 dB (without
NR)

hk-100M

Price $269

Heads 2

Flutter 0.05%

Play resp. 15 Hz to 19 kHz, 4+3 dB

N/R system Dolby

Separation 40 dB

Features Metal capable; super Sendust

head; MPX filter; bias trim; output level control;
LED level display

Models also available
hk-300XM, $449; hk-200XM, $349
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HITACHIL

Hitachi Sales Corp. of America
401 W. Artesia Blvd.
Compton, Calif. 90277

D-5500M ,

Price $999.95

Heads 3 (ferrite erase, record, play)
Flutter 0.028%

Play resp. 30 Hz to 20 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby (dual)

Input sens. 60 mV (line); 0.35 mV (mike}
Output level 550 mV

input imped. 50K ohms

Output load 50K ohms
Separation 70 dB (1 kHz)
Erasure 65 dB. (1 kHz)

Record indic. 2 VU (-20 dB to +7 dB); peak-read-
ing LEDs

Features ATRS (Automatic Tape Response

System); full-function wireless remote; MPU mem-

ory circuits; metal-tape compatible

Tape #1 Hitachi ME

R/P resp. 30 Hz to 20 kHz, +3 dB

S/N 68 dB (with N/R)/60 dB (without
N/R)

S/N ref. l. 3% THD (DIN A-weighted)

THD 1.2%

THD ref. ivl. 0 VU

Tape #2 Hitachi UDEX

R/P resp. 30 Hz to 19 kHz, +3 dB

S/N 68 dB (with N/R}/60 dB (without
N/R)

S/N ref. lvl. DIN A-weighted

THD 1.2%

THO ref. ivl. 0 VU !

D-980M

Price $499.95

Heads 30 (ferrite)

Flutter 0.03% (WRMS)

Play resp. 30 Hz to 17 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby (dual)

Input sens. 60 mV (line); 0.35 mV (mike)
Output level 550 mV

input imped. 50K ohms

Output load 50K ohms
Separation 65 dB (1 kHz)
Erasure 65 dB (1 kHz)

Record indic. 2 YU; peak-reading (-20 dB to +7
dB); peak-reading LEDs

Features Direct-drive motor; feather-touch

loglc controls; auto rewind; Dolby FM with 25 ps

EQ; Dolby record calibration; metal-tape compati-

ble; fine bias; optional wired remote timer rec/play

Tape #1 Hitachi ME

R/P resp. 30 Hz to 19 kHz, +3 dB

S/N 68 dB (with N/R}/60 dB (without
N/R} (A-weighted)

S/N ref. ivi. 3% THD

THD 1.2%

THO ref. Ivl. 0 VU

Tape #2 Hitachi UDEX

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 6€ dB (wlth N/R)/60 dB (without
N/R)

S/Nref. tvl. 3% THD

THO 1.2%

THO ref. Ivl. 0 VU

D-75S

Price $349.95

Heads 2 (Sendust erase; R/P)
Flutter 0.04% (WRMS)

Play resp. 30 Hz t0 17 kHz, +3 dB

Fast-forward 90 sec (C-60)

1981 Edition

Rewind 90 sec (C-60)
N/R system Doiby
Input sens. 60 mV (line); 0.30 mV (mike)

‘Output. level 500 mV

Input imped. 100K ohms
Separation 30 dB (1 kHz)
Erasure 65 dB (1 kHz)
Record indic. Fluorescent meters

Features Metal capable; full logic

Tape #1 Hitachi ME

R/P resp. 30 Hz to 17 kHz

S/N 66 dB (with N/R)/58 dB (without
N/R) (A-weighted)

S/N ref. lvl. 3% THD

THOD 1.2%

THD ref. tvi. 0 VU

Tape #2 Hitachi UDEX

R/P resp. 30 Hz to 16 kHz

S/N 66 dB (with N/R)/58 dB ¢without
N/R)

S/N ref. Ivi. 3% THD

THD 1.2%

THO ref. ivi. 0 VU

D-45S

"t
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Price $249.95
Heads 2 (Sendust erase; SL permalloy)

Flutter 0.05% (WRMS)

Play resp. 30 Hz to 15 kHz, +3 dB
N/R system Dolby

Input sens. 60 mV (line); 0.3 mV (mika)

Output level 500 mV re DIN O
Input imped. 50K ohms
Erasure 65 dB (1 kHz)
Features Metal-compatibie;
peak meters; slimline

fluorescent

Models also available
D-3300M,  $699.95;  D-90S,
$649.95; D-33S, $199.95; D-22S
Mk. Il, $159.95

JvC

U.S. JVC Corp.

58-75 Queens Midtown
Expressway

Maspeth, N.Y. 11378

KD-A8

Price $750

Heads 2 (X-cut SA R/P; dual-gap SA
erase)

Flutter 0.035% (WRMS)

Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)

Input sens. 80 mV (line}, 0.2 mV (mke)

Output level 300 mV

Input imped. 3 to 8K ohms

Separation 35 dB (1 kHz)

Record indic. 2 VU; 5 peak-reading LEDs

Features Computer tuning for bias/EQ/sen-

Sitivity

Tape #1 Metal

R/P resp. 25 Hz to 17 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

THD 0.4%

Tape #2 SA chrome

R/P resp. 25 Hz to 17 kHz, +3 dB

KD-A66

Price $500

Heads 2 (X-cut SA R/P; dual-gap SA
erase)

Flutter 0.04% (WRMS)

Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)

N/R system ANRS; super ANRS

Input sens. 80 mV (line), 0.2V (mike)

Output tevel 500 mV re DIN O

Input imped. 100 ohms

Separation 35 dB at 1 kHz

Record indic. 2 VU (-20 dB to +7 dB); 5 peak
LEDs (-5 dB to +9 dB)

Features B.E.S.T. systern computer set bias,

EQ; two-motor full logic transport

Tape #1 Metal

R/P resp. 30 Hz to 16 kHz, 43 dB at 20 VU

S/N 20 dB (with N/R)/60 dB (without
N/R)

THO 1%

Tape #2 SA

R/P resp. 30 Hz to 16 kHz, +3dB at-20 VU

KD-2

Price $350

Heads 2 (SA R/P; double-gap ferrite
erase)

Flutter 0.09% (WRMS)

Play resp. 40 Hz to 16 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system ANRS; super ANRS

Input sens. 80 mV (line); 0.2 mV (mike); 0.2 mV
(DIN)

Ouatput level 500 mv

Input imped. 2.5K ohms

Separation 35 dB (1 kHz)

Erasure 60 dB (1 kHz)

Record indic. 2 VU (=20 dB to +5 dB)

Features Coreless DC motor; battery o AC
operation

Tape #1 TDK SA

R/P resg. 40 Hz to 16 kHz, +3 dB
S/N 57 dB/67 dB

THOD 0.5%

THOD ref. ivl. 0 VU

Tape #2 Maxell UD

R/P resp. 30 Hz to 15 kHz, +3 dB
S/N 57 dB/67 dB

THOD 0.5%

THO ref. Ivli. O VU

KD-A33

Price $300

Heads 2 (SA R/P; dual-gap SA erase)
Flutter 0.04% (WRMS)

Fast-formard 85 sec (C-60)

Rewind 85 sec (C-60)

N/R system ANRS; super ANRS

Input sens. 80 mV (line); 0.2V (mike}

Output level 300 mV re DIN O

Input imped. 100K ohms

Separation 35 dB at 1 kHz

Record Indic. 2 VU (-20 dB to +7 dB), 5 peak
LEDs (-5 dB to +9 dB)

Features Two-motor full logic control; ready

for remote control

Tape #1 Metal

R/P resp. 30 Hz to 16 kHz, 43 dB at-20 VU

S/N 70 dB (with N/R)/60 dB (without
N/R)

THD 1%
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Tape #2 SA

R/P resp. 30 Hz to 16 kHz, +3 dB at -20 VU
KD-A11

Price $170

Heads 2 (Metaperm; dual-gap ferrite)
Flutter 0.05% (WRMS)

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 80 mV (line); 0.2V (mike);

Output level 400 mV re DIN O

Input imped. 100K ohms

Separation 35 dB at 1 kHz

Record indic. 2 VU (-20 dB to 47 dB)
Tape #1 Metal

R/P resp. 40 Hz to 15°kHz, +.3 dB at -20 VU

S/N 70 dB (with N/R)/60 dB (without
N/R)

THD 1%

Tape #2 SA

R/P resp. 40 Hz to 15 kHz, +3 dB at -20 VU

Models also available
KD-A77, $569.95; KD-A7, $450;
KD-AS5S, $349.95; KD-A22, $200

KENWOOD

Kenwood Electronics, Inc.
75 Seaview Drive
Secaucus, N.J. 07094

KX-2060

Price $649

Heads 3 (ferrite)

Flutter 0.04% (WRMS)

Play resp. 25 Hz t0 17.5 kHz, +3 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Yes
Input sens. 775 mV (line); 0.19 mV (mike)

Output level 775 mv

input imped. 100K ohms

Record indlc. Fluorescent level display (-20 dB
to +8 dB)

Features Metal; tape monitor capability

R/P resp. 25 Hz to 18 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N retf. lvl. 160 nWb/m

THD 1%

THD ref. Ivl. 160 nWb/m

KX-800

Price $369

Heads 3 (ferrite)

Fiutter 0.045% (WRMS)

Play resp. 30 Hz to 18 kHz, +3 dB

Fast-forward 85 sec (C-60)

N/R system Dolby

Input sens.  77.5 mV (line); 0.19 mV (mike)
Output level 775 mV re DIN O

Input imped. 50K ohms

Output load 100K ohms

Record indic. VU; peak-reading (-20 dB to +5
dB)

KX-500

Price $239

Heads 2 (hard permalloy with Sendust
guard)

Flutter 0.05%

Play resp. 40 Hz to 15 kHz, +3 dB
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Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)
N/R system Yes
Input sens.  77.5 mV (line)

Output level 390 mv

input imped. 100K ohms

Record indic. Fluorescent level display (-20 .dB
to +8 dB)

Features Metal capability

Tape #1 Metal

R/P resp. 40 Hz to 15 kHz, +3 dB

S/N 64 dB (with N/R)/54 dB (without
N/R)

S/N ref. lvl. 160 nWb/m

THD 1%

THD ref. Ivi. 160 nWb/m

Models also available
KX-1060, $450; KX-600, $269; KX-
400, $189

LUX

Lux Audio of America
160 Dupont St.
Plainview, N.Y. 11803

5K-50

Price $1,995

Heads 3 (Sendust)

Flutter 0.03% (WRMS)

Play resp. 30 Hz to 18 kHz, +3 dB

N/R system Dolby

Input sens. 100 mV (line); 0.25 mV (mike); 2
mV (DIN)

Output level 580 mV

Separation 35 dB (1 kHz)

Record indlc. Peak-reading plasma (—40 dB to
+4 dB)

Features DC amp configuration,; BRBS (pat.

pend.} recording system

Tape #1 Cr0,

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 66 dB (with NR)/56 dB (without
NR})

S/N ret. ivl. 200 nWb/m (A-weighted)

THD 1.2%

THD ref. ivl. 0 dB

Tape #2 LH (ferric oxide)

R/P resp. 30 Hz to 16 kHz, +3 dB

S/N 65 dB (with NR}/55 dB (without
NR) .

S/N ref. ivl. 200 nWb/m (A-weighted)

THD 1.2%

THD ref. Ivl. 0 dB

K-12

Price $745

Heads 2 (Sendust)

Flutter 0.04% (WRMS)

Play resp. 30 Hz to 20 kHz, +3 dB

N/R system Doiby

Input sens. 100 mV (line); 0.25 mV (mike}; 2

mV (DIN)

Output level 580 mV

Input imped. 220 ohms

Record indic. Peak-reading plasma; (-60 dB to
+4 dB)

Features Metal capability; optional remote

control

Tape #1 Metal

R/P resp. 30 Hz to 21 kHz, +3 dB

S/N 69 dB (with NR)/60 dB (without
NR)

S/N retf. Ivl. 200 nWb/m (A-weighted)

THD 1.2%

THD ref. Ivl. 0 dB
Tape #2 Cr0,

R/P resp. 30 Hz to 20 kHz, +3 dB

S/N 65 dB (with NR)/56 dB (without
NR)

S/N ret. lvl. 200 nWb/m (A-weighted)

THD 1.2%

THD retf. Ivi. 0 dB

K-5A

Price $399
Heads 2 (Sendust)

Flutter 0.06% (WRMS)

Play resp. 30 Hz to 20 kHz

N/R system Doiby

Input sens. 100 mV (line); 0.45 mV (mike); 2

mvV (DIN)
Output level 580 mV
Record indic. Peak-reading fluorescent

Features Metal-tape capability, bias fine-

tone control; record mute

Tape #1 Metal

R/P resp. 30 Hz to 20 kHz

S/N 65 dB (with NR)/58 dB (without
NR)

S/N retf. lvi. 200 nWb/m (A-weighted)

Tape #2 Cr0,

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 63 dB (with NR)/56 dB (without
NR)

S/N ref. Ivi. 200 nWb/m (A-weighted)

THD 1.5%
THD retf. ivi. 0 dB

Models also available
K-15, $899; K-8, $495; K-1, $299

MARANTZ

Superscope, Inc.

20525 Nordhoff St.
Chatsworth, Calif. 91311

SD-9000 Two-Speed
Compudeck”

Price $800

Heads 3 (Sendust)

Flutter 0.03% (3%); 0.05% (1%)

Play resp. 31.5 Hz to 14 kHz, -2 dB (17%);
31.5 Hz to 25 kHz, -2 dB (3%)

Fast-forward 85 sec (C-60)
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Rewind 85 sec (C-60)

N/R system Doubie Dolby

input sens. 70 mV (line}; 0.25 mV (mike)

Output level 650 mV (line), 43 mV (headphone)

Input imped. 1.2K ohms (line}; 150 ohms (head-
phone}

Separation 40 dB (1 kHz)

Erasure 60 dB (1 kHz)

Record indic. 2 peak-level LEDs

Features Compudeck™ microprocessor pro-

gramming and selection; digital display including

clock and timer, 2-motor transport;, auto slack

takeup and bias fine adjustment; mike/line mixing;

record mute; sensor stop

Tape #1 Metal (3M Metafine)

R/P resp. 25 Hz to 20 kHz, 43 dB (1%), 25
Hz to 23 kHz, +3 dB (3%)

S/N ref. tvl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THD ref. ivl. 250 nWb/m

Tape #2 FeCr (Sony CS-30)

R/P resp. 25 Hz to 18 kHz, +3 dB (17%), 25
Hz to 22 kHz, +3 dB (33%)

S/N 69/59 dB (17%), 72/62 dB (3%)

S/N ref. Ivl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THO ref. Ivi. 250 nWb/m

SD-6000 Two-Speed Deck
Price $550

Heads 2 (Sendust)
Flutter 0.03% (3 %), 0.05% (17%)
Play resp. 315 Hz to 14 kHz, -2 dB (17%),

31.5 Hz to 25 kHz, -2 dB (3%}
Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)
N/R. systeni Dolby
Input sens. 70 mV (line); 0.26 mV (mike)

Output feve! 650 mV (line); 43 mV (headphone}
input imped. 1.2K ohms (line); 150 ohms (head-
phone)

Separation 40 dB (1 kHz)

Erasure 60 dB (1 kHz2)

Record indic. 2 peak-level LEDs

Features Electronic feather-touch operation;
memory rewind/replay; output level control; 2-mo-
tor transport; auto slack takeup; bias fine adjust-
ment; mike/line mixing; record mute; sensor stop

Tape #1 Metal (3M Metafine)

R/P resp. 30 Hz to 19 kHz, +3 dB (17%); 30
Hz to 22 kHz, +3 dB (3%}

S/N 68/58 dB (1%); 71/61 dB (3%)

S/N ref. Ivl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THD ref. Ivl. 250 nWb/m

Tape #2 FeCr (Sony CS-30)

R/P resp. 30 Hz to 17 kHz, +3 dB (17%); 30
Hz to 21 kHz, 43 dB (3%)

S/N 68/58 dB (17%); 71/61 dB (3%)

S/N ref. Ivl. 250 nWb/m over 5 kHz, (IEC A-
weighted)

THOD 3%

THD ret. Ivl. 250 nWb/m

SD-3020 Two-Speed Deck
Price $330

Heads 2 (Metalloy™)
Flutter 0.05% (3%), 0.07% (17%)
Play resp. 31.5Hzto14kHz, +2dB17%.31.5

Hz to 25 kHz, +2 dB (3%)
Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 2.5 mV (line); 0.25 mV (mike)

Output level 650 mV (line); 43 mV (headphone)

Input imped. 25K ohms (line); 100 ohms (head-
phone)

Separation 40 dB (1 kHz)

Erasure 60 dB (1 kHz2)

Record indic. 2 peak LEDs

Features Compuskip® program selection;

metal-tape capability; MPX filter

Tape #1 Sony CS-30

1981 Edition

R/P resp. 30 Hz to 16 kHz, +3 dB (1%}, 30
Hz to 19 kHz, 43 dB (3%)

S/N 64/54 dB (17%) 67/57 dB (3%)

S/N ref. lvl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THO ref. ivi. 250 nWb/m

Tape #2 TDK AC-511

R/P resp. 30 Hz to 15 kHz, 43 dB (17%),; 30
Hz 10 18 kHz, +3 dB (3%)

S/N 64/54 dB (1%), 67/57 dB (3%)

S/N ref. Ivl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THD retf. Ivl. 250 nWb/m

SD-1000

Price $245

Heads 2 (super-hard permalloy R/P; fer-
rite erase)

Flutter 0.06% (3%); 0.08% (17%)

Play resp. 31.5 Hz to 14 kHz, -2 dB (17%);

31.5 Hz to 25 kHz, -2 dB (3%)
Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 25 mV (line), 0.25 mV (mike)

Output level 650 mV (line); 43 mV (headphone}

Input imped. 2.5K ohms (line); 100 ohms (head-
phone}

Separation 40 dB (1 kHz)

Erasure 60 9B (1 kHz)

Record indic. 2 peak-reading LEDs (-30 dBto +6
dB)

Features Two-speed; extended range il-

juminated VU meters; tape counter; damped cas-

sette door; total mechanism shut-off, separate

record level controls; separate EQ and bias selec-

tor

Tape #1 FeCr (Sony CS-30)

R/P resp. 30 Hz to 16 kHz, +3 dB (17%), 30
Hz to 19 kHz, +3 dB (3%)

S/N 66/63 dB (1%), 57/54 dB (3%)

S/N ref. Ivl. 250 nwb/m over 5 kHz (IEC A-
weighted)

THD 3%

THD ref. Ivi. 250 nWb/m

Tape #2 CrO, (TDK AC511)

R/P resp. 30 Hz to 15 kHz, +3 dB (17%); 30
Hz to 18 kHz, +3 dB (3%)

S/N 63/54 dB (17); 66/57 dB (3%)

S/N ref. Ivl. 250 nWb/m over 5 kHz (IEC A-
weighted)

THD 3%

THD ref. Ivi. 250 nWb/m

Models also available
SD-8000 Two-Speed Compudeck
$700; SD-4000 Two-Speed
Deck, $450; SD-3000, $315; SD-
800, $200

MCS® SERIES

J.C. Penney

1301 Ave. of the Americas
New York, N.Y. 10019

3570

Price $249.95

Heads 2 (R/P; erase)

Flutter 0.09% (WRMS)

Play resp. 31.5 Hz to 14 kHz, +3 dB

Fast-forward 93 sec (C-60)

Rewind 93 sec (C-60)
N/R system Dolby
Input sens. 60 mV/45K ohms (line); 0.3 mv/

4 7K ohms
Output level 580 mV

Input imped. 1K ohms

Output load 10K ohms

Separation 45 dB at 1 kHz

Erasure 70 dB at 1 kHz

Record incic. 2 VU (-20 dB to +5 dB)
Features Full automatic shutoff; 10-program
selector capability, memory

Tape #1 CrO:

R/P resp. 30 Hz to 14 kHz, +3 dB

S/N 64 dB (with N/R}/59 dB (without
N/R)

S/N ret. Ivl. +3 dB (DIN A-weighted)

THO 25%

THD ref. Ivl. +3
Tape #2 FeCr

R/P resp. 30 Hz to 14 kHz, +3 dB

S/N 64 dB (with N/R)/59 dB (without
N/R}

S/N ref. M. +3 dB (DIN A-weighted)

THD 1.2%

THO ret. lvl. +3 dB

Models also available
3552, $180

MITSUBISHI

Melco Sales, Inc.
3030 E. Victoria St.
Compton, Calif. 90221

MT-01 Micro

Price $560

Heads 2 (Sendust R/P; R/P; ferrite erase}
Flutter 0.05%

Play resp. 40 Hz to 15 kHz, 43 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 0.3 mV (mike}

Output level 447 mV (0 dB)

Input imped. 2.2K ohms

Output load 22K ohms

Separaticn 35 dB (1 kH2)

Erasure 70 dB (1 kH2)

Record indic. Peak-reading (-20 dB to +5 dB)
Features Closed-loop  dual-capstan DC
quartz PLL servo drive; logic control transport, bias
and EQ switching, ASPS; timer start, memory
play/stop; line/mike mixing; MPX fiiter

Tape #1 FeCr

R/P resp. 40 Hz to 15 kHz, 4+3 dB

S/N 64 dB (with N/R)/56 dB (without
N/R)

S/N ref. ivl. 400 Hz (200 pwb/mm, DIN A-
weighted)

THD 1%

THD ref. Ivl. 160 nWb/m (400 Hz)

Tape #2 Special (UDXL |, SA, etc.)

R/P resp. 40 Hz to 15 kHz, +3 dB

S/N 64 dB (with N/R})/56 dB (without
N/R)

S/N ref.lvl. 400 Hz (200 nWb/m, DIN A-
weighted)

THD 1%

THD ref. Ivl. 400 Hz (160 nWb/m

DT-40

Price $540

Heads 3 (Sendust R/P; Sendust/ferrite
erase)

Flutter 0.05% (WRMS)
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Play resp.
Fast-torward
Rewind

N/R system
Input sens.
Output level
Input imped.
Output load
Separation
Erasure
Record indic.

Features

40 Hz to 20 kHz, +3 dB

80 sec (C-60)

80 sec (C-60)

Dolby

100 mV (ling); 0.3 mV (mike)

500 mV re DIN 0

47K ohms

22K ohms

35 dB (1 kHz)

65 dB (1 kHz) (metal tape)
Peak-reading; peak-hold (-40 dB
to +7 dB)

Dual-capstan closed-toop PLL DC

drive; fluorescent digital counter with programma-
ble memory; automatic spacing pause system
(ASPS), 4-position tape select includes metal

(Sony)
R/P resp.
S/N

S/N ref. Ivl,
THD

THD ref. Ivl.
Tape #2
R/P resp.
S/N

S/N ref. ivl.
THD
THD ref. Ivl.

40 Hz to0 20 kHz, 43 dB at -20 VU
68 dB (with N/R)/60 dB (without
N/R)

3% THD

1%

400 Hz; 160 nWb/m

Sony Duad

40 Hz to 18 kHz, 4+3 dB at -20 VU
68 dB (with N/R)/60 dB (without
N/R)

3% THD

1%

400 Hz; 160 nWb/m

Models also available

NAD

DT-7, $260

NAD (USA), Inc.
675 Canton St

Norwood,

Mass. 02062

NAD-6100M

Price

Heads
Flutter

Play resp.
Fast-forward

Rewind
N/R system
Input sens.

Output level
Input imped.
Output load
Separation
Erasure
Record indic.
Features

$499 (including RC-61 remote con-
trol unit)

2 (Sendust R/P; ferrite erase)
0.045% (WRMS)

35 Hz to 18 kHz, 43 dB

70 sec (C-60); 100 sec (C-90); 135
sec (C-120)

70 sec (C-60)

Dolby

35 mV (line) (50K ohms); 0.5 mv
(mike) (10K ohms)

580 mv

2K ohms (output)

2K ohms

40 dB

70 dB

Fluorescent

DC servomotor; IC logic solenoid

transport; fluorescent meters; metal ready

Tape #1
R/P resp.
S/N

THD
THD ref. Ivi.

Maxell UDXL il

35 Hz to 18 kHz, +3 dB

64 dB (with N/R)/56 dB (without
N/R)

1% (0 dB)

0 dB (iess at lower recording lev-
els)

Models also available

NAD-6020, $275

NAKAMICHI

Nakamich

i US.A. Corp.

1101 Colorado Ave.

Santa Mo

1000 ZXL
Price

Heads
Flutter
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nica, Calif. 90401

$3,800
3 (crystalloy)
0.04% (rms)

Play resp.
N/R system
input sens.

Separation
Erasure
Record indic.
Features

10 Hz to 25 kHz, +3 dB

Dolby; provision for externat N/R
50 mV (line); 0.2 mV (mike); 100
mV (external N/R) re NAB 0

37 dB at 1 kHz

60 dB at 100 Hz

Bar-graph type (40 dB to +10 dB)
AB.LE. microcomputer system;

15-program RAMM system; 4-digit electronic tape
counter, mike/line mixing

Tape #1
R/P resp.
S/N

S/N ref. Ivl.

THD

THD ref. Ivl.
Tape #2
R/P resp.

S/N
S/N ref. Ivl.

THD
THD ref. Ivl,

ZX

10 Hz to 25 kHz, 4+3 dB at -20 VU
66 dB (with N/R)

3% THD at 400 Hz (IHF  A-
waighted)

0.8%

0dB

SX

20 Hz to 20 kHz, 4+0.5 dB at -20
vuU

66 dB (with N/R)

3% THD at 400 Hz (IHF A-
weighted)

1 °/0

0 dB

680 Two-Speed Deck

Price
Heads

Flutter

Play resp.
N/R system
Input sens.
Output level
Input imped.
Separation
Erasure

Record indic.

Features

$1,350
3 (Sendust-on-ferrite direct-flux
erase; crystalloy R/P)

0.08% (wtd. peak); 0.04%
(WRMS) (17%); 0.14% (wtd. peak);
0.08% (WRMS) (15/16)

20 Hz to 22 kHz, +3 dB

Dolby

50 mV (line)

1V

3.3K ohms

37 dB at 1 kHz

60 dB at 1 kHz (re saturation with
metal tape)

2 VU, peak-reading (-40 dB to +10
dB) (peak hold)

Two speed (normal & half); Ran-

dom Access Music memory; fluorescent display

Tape #1
R/P resp.

S/N
S/N ref. Ivl.

THD
THD ref. ivl.

Tape #2
R/P resp.
S/N

S/N ref. lvl.
THD
THD ref. Ivi.

582

Price
Heads

Flutter

Play resp.
N/R system
Input sens.
Output level
Input imped.
Separation
Erasure

Record indic.
Features

Nakamichi ZX metalloy

20 Hz to 22 kHz, 43 dB (1%); 20
Hz to 16 kHz, +3 dB (15/16)

66 dB (with N/R)/58 dB (without
N/R) (1%); 60 dB, -52 dB (15/16)
3% THD (iIHF A-weighted) (both
speeds)

0.8% (1%), 1.5% (15/16)

0 dB (200 nWb/m, 400 Hz (both
speeds)

Nakamichi $X

20 Hz to 22 kHz, 43 dB

63 dB (with N/R)/55 dB (without
N/R)

3% THD (IHF A-weighted)

1%

0dB

$890
3 (direct-flux erase; crystatloy R/
p

0.1% (wtd. peak); 0.05% (WRMS)
20 Hz to 20 kHz, 43 dB

Dolby

50 mV (line)

1V

2.2K ohms

37 dB at 1 kHz

60 dB at 1 kHz (re saturation with
metal tape)

Peak reading (—40 dB to +7 dB)
High-speed cueing; 15 kHz test

tone for bias adjustment; diffused-resonance dou-
ble capstan transport

Tape #1 Nakamichi ZX Metalloy

R/P resp. 20 Hz to 20 kHz, +3 dB

S/N 66 dB (with N/R)/58 dB (without
N/R)

S/N ref. Wl 3% THD (IHF A-weighted)

THD 0.8%

THD ret. Ivi. 0 dB (200 nWb/m) (400 Hz)

Tape #2 Nakamichi SX

R/P resp. 20 Hz to 20 kHz, +3 dB

S/N 63 dB (with N/R)/55 dB (without
N/R)

S/N ref. Ivl. 3% THD (IHF A-weighted)

THD 1%

THD ref. Ivl. 0 dB

482

Price $775

Heads 3 (direct-flux erase; crystalloy R/
P)

Flutter 0.11% (DIN wtd. peak); 0.06%
(WRMS)

Play resp. 20 Hz to 20 kHz

Fast-forward 60 sec (C-60)

Rewind 60 sec (C-60)

N/R system Dolby

Input sens. 50 mV (line)

Output level 600 mV

Input imped. 2.2K ohms

Separation 36 dB (1 kHz)

Erasure 60 dB (1 kHz)

Record indic. 2 peak-reading (—40 dB to +7 dB)
Features Diffused-resonance double-cap-
stan 3-motor transport; IC logic control; optional
remote control

Tape #1 Nakamichi ZX Metaltoy

R/P resp. 20 Hz to 20 kHz

S/N 63 dB (with N/R)

S/Nref. Ivl. 3% THD (wtd. rms)

THD 0.9%

THD ref. Ivl. 0 dB (200 nWb/m)

Tape #2 Nakamichi S$X

R/P resp. 20 Hz to 20 kHz

S/N 60 dB (with N/R)

S/N ref. Ivl. 3% THD (wtd. rms)

THD 1%

THD ref. Ivl. 0 dB (200 nWb/m)

480

Price $495

Heads 2 (direct-flux erase; Sendust R/P)

Flutter 0.11% (DIN wtd. peak); 0.06%
(WRMS)

Play resp. 20 Hz to 20 kHz

Fast-forward 60 sec (C-60)

Rewind 60 sec (C-60)

N/R system Dolby

Input sens. 50 mV (line)

Output level 600 mv

Input imped. 22K ohms

Separation 36 dB at 1 kHz

Erasure 60 dB at 1 kHz

Record indic. 2 peak-reading (-40 dB to +7 dB)
Features Diffused-resonance  double-cap-
stan 3-motor transport; IC logic control; optional
remote control; available in either black or silver
finish

Tape #1 Nakamichi ZX Metalloy
R/P resp. 20 Hz to 20 kHz
S/N 63 dB (with N/R)
S/N ref. Ivl. 3% THD (wtd. rms)
THD 1%

THD ref. vi. 0 dB (200 nWb/m)
Tape #2 Nakamichi SX

R/P resp. 20 Hz to 20 kHz
S/N 59 dB (with N/R)
S/N ref. Ivl. 3% THD (wtd. rms)
THD 1.2%

THD ref. Ivl. 0 dB (200 nWb/m)

Models also available
680ZX Two-Speed Deck, $1 ,550;
670ZX, $1,150; 660ZX, $995: 581,
$770; 580M, $690; 481, $655
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NEAL-FERROGRAPH
Neal-Ferrograph

652 Glenbrock Rd.
Glenbrook, Conn. 06906

312

Price $1,195

Heads 2 (Sendust)

Flutter Less than 0.09% (DIN)
Play resp. 35 Hz to 15 kHz, +1, -3 dB

Fast-forward 50 sec (C-60)

Rewind 50 sec (C-60)

N/R system Dolby; Dolby HX

Input sens. 50 mV (line) (200K ohms); 500 mV
(mike), (2K ohms); 2.5 mV (10K
ohms) re NAB O

Output level 600 mV re DIN O

Input imped. 5K ohms

Separation 40 dB (1 kHz)

Erasure 65 dB (1 kHz)

Record indic. Peak-reading (-25 dB to +5 dB)

Features Metal capabllity; built-in bias test

tone; record calibration tone; 3 motors; full logic

control; remote control optional

Tape #1 Metal

R/P resp. 35 Hz to 15 kHz, +1 dB at -3 VU

S/N 66 dB (with N/R)/57 dB (without
N/R)

S/N ref. Ivl. 3% THD (CCIR)

THD 2%

THD ref. Ivl. 22 nWb/m

Tape #2 Normal terric oxide

R/P resp. 35 Hz to kHz, 41 dB at -3 VU

S/N 66 dB (with N/R)/57 dB (without
N/R)

S/N ref. ivl. 3% THD (CCIR)

Models also available
302, $994

NIKKO

Nikko Audic

320 Oser Ave.
Hauppauge, N.Y. 11787

ND-990

Price $419

Heads 2 (Sendust hyperbolic)
Flutter 0.045% (WRMS)

Play resp. 30 Hz to 21 kHz, +3 dB

Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line}; 0.25 mV (mike)

Output level 450 mV re DIN O

Input imped. 50K ohms

Output load 50K ohms

Record Indic. Bar-graph type (=30 dB to +8 dB);
peak LEDs

Features Full IC logic control; 2-motor rock-

mountable drive; memory counter with off/stop/

play; remote control socket on front panel

Tape #1 Normal

R/P resp. 30 Hz to 15 kHz, +3 dB at -20 VU

S/N 72 dB (with N/R)/62 dB (without
N/R)

Tape #2 Metal

R/P resp. 30 Hz to 21 kHz, 43 dB at -20 VU

S/N 72 dB (with N/R)/62 dB (without
N/R)

ND-590

Price $210
Heads 2 (hard permalloy)

1981 Edition

Flutter 0.055% (WRMS)
Play resp. 30 Hz to 18 kHz, 4+3 dB
Fast-forward 80 sec (C-60)

Rewlind 80 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.25 mV (mike); 1.2

(other) re NAB O (DIN)
Output level 570 mV re DIN O
Input imped. 47K ohms
Output load 47K ohms
Record indic. 2 VU (-20 dB to +5 dB)

Features MPX filter; record muting switch;

cue-review feature

Tape #1 Normal

R/P resp. 30 Hz to 15 kHz, 43 dB at -20 VU

S/N 63 dB (with N/R)/53 dB (without
N/R)

Tape #2 Metal

R/P resp. 30 Hz to 18 kHz, 43 dB at -20 VU

S/N 63 dB (with N/R)/53 dB (without

N/R)

Models also available
ND-790, $330

ONKYO

Onkyo U.S.A. Corp.

42-07 20th Ave.

Long Island City, N.Y. 11105

TA-2080
o
3
| 4 ’ -
o Illlﬂllwbanﬁé‘l
Price $799.95
Heads 3 (hard permalloy; ferrite)
Flutter 0.045% (WRMS)
Play resp. 20 Hz to 20 kHz, +3 dB (metal

tape)
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dalby
input sens. 50 mV (line); 0.3 mV (mike)

Output tevel 775 mV

Input imped. 50K ohms

Record indic. 2 VU (—40 dB to +5 dB); peak-read-
ing LEDs

Features Closediloop dual capstan; solenoid

controls; Accu-Blas; front-panel Dotby calibration;

auto fadeout; metal-tape capability

Tape #1 Scotch Metafine

R/P resp. 20 Hz to 20 kHz, 43 dB

S/N 72 dB (with N/R)/62 dB (without
N/R)

S/N ref. lvl. 3% THD (IHF A-weightec)

THD 1.2%

THD ref. Ivi. 0 VU

TA-630DM

Price N/A

Heads 2 (hyperbolic Sendust)

Flutter 0.055% (WRMS)
Play resp. 30 Hz to 20 kHz, +3 dB
Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
input sens. 50 mV (line); 0.3 mV (mike) (50K

ohms)
Output level 0.775V (0 VU)
input imped. 50K ohms
Record Indic. 2 VU, peak-reading LEDs

Features Accu-Bias adjustable circuit, Dolby

FM decoding capability; metal-tape capable

Tape #1 Maxell UDXL-

R/P resp. 20 Hz to 18 kHz, +3 dB

S/N 68 dB (with N/R)/58 dB (without
N/R)

S/N ref. lvl. 3% THD (IHF A-weighted)

THD 1.2%

THD ref. IvL 0 VU

TA-2020

Price $224.95

Heads 2 (hard permalloy R/P; double-gap
ferrite erase)

Flutter 0.06%

Play resp. 20 Hz to 16 kHz

N/R system Dolby

Record indic. 2 VU, peak-reading

Features Accu-Bias; metal capable

S/N 60 dB (without N/R) (metal tape)

Models also available
TA-2040, $369.95; TA-2050,
$299.95; TA-1900, $189.95

OPTONICA

Sharp Electronics Corp.
10 Keystone Place
Paramus, N.J. 07652

RT-6905

Price $1,600

Heads 4 (Sendust)

Fiutter 0.038%

Play resp. 31.5 Hz to 14 kHz, +3 dB

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.3 mV (mike)

Output level 1V
Input imped. 50K ohms

Output load 50K ohms
Separation 45 dB (1 kH2)
Erasure 70 dB

Record indic. Fluorescent; peak-reading (-20 dB
to +8 dB), hold or hold for 3 sec
Features Computer-controlled, clock timer,
42 memories; sensitivity and bias fine calibration;
APMS™; metal capable; 7-day programmable

Tape #1 Maxell UD

R/P resp. 30 Hz to 16 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N ref. lvl. 250 nWb/m, +1 dB (HF A-
welghted)

THD 1%

THD ref. Ivl. 160 nWb/m, -3 dB

Tape #2 Maxell UDXL Il

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/Nref.llvl. 250 nWb/m, +1 dB (IHF A-
weighted)

THD 1%

THD ref. tvl. 160 nWb/m, -3 dB

RT-6202

Price $380

Heads 2 (hard permalioy; Sendust)

Fiutter 0.04%

Play resp. 31.5 Hzto 14 kHz, +3 ¢B

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.2 mV (mike}

Output level 500 mV
Input imped. 47K ohms
Output ioad 47K ohms
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Separation 45 dB at 1 kHz

Erasure 70 dB at 1 kHz

Record indic. 2 fluorescent; peak-reading (-20
dB to +8 dB); hold switch

Features LSl tape transport mechanism;

opto peak-level display; 9-position APLD™; metal

capable; available in black as RT-6206

Tape #1 Maxell UD

R/P resp. 30 Hz to 15 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/Nref. Ivi. 250 nWb/m, +1 dB (IHF A-
weighted)

THD 1%

THD ref. Ivl. 160 nWb/m, -3 dB

Tape #2 Maxell UDXL Il

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/Nref. lvl. 250 nwb/m, +1 dB (IHF A-
weighted)

THD 1%

THD ref. Ivl. 160 nWb/m, -3 dB

Models also available
RT-6502, $400; RT-6002/6, $210

PHASE LINEAR

Phase Linear Corp.
20121 48th Ave. W.
Lynnwood, Wash. 98036

7000 Series Two

Price $1,350

Heads 3 (unicrystal)

Flutter 0.003% (WRMS)

Play resp. 25 Hz to 19 kHz, 43 dB

Fast-forward 75 sec (C-60)

N/R system Double Dolby

Input sens. 60 mV (line); 0.3 mV (mike)
Output level 450 mV

Input imped. 10 ohms

Record indic. 2 VU (-30 dB to +8 dB)
Features MicroScan ® fully automatic bias/
EQ/level setting with memory, mike/line mixing

Tape #1 1 Metal

R/P resp. 25 Hz to 19 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N ref. Ivi. 0 dB (DIN)

THD 1%

THD ref. Ivi. 0 dB
Tape #2 CrO.;

R/P resp. 25 Hz to 18 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N ref. Ivl. 0 dB (DIN)

THD 1%

THD ref. Ivl. 0 dB

PHILIPS

Philips High Fidelity
Laboratories

Interstate 40 & Straw Plains
Pike

P.O. Box 6960

Knoxville, Tenn. 37914
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N-5788

Price $599.95

Heads 3 (ferrite erase; tong-life R/P)
Flutter 0.045%

Play resp. 20 Hz to 20 kHz, 43 dB

Fast-forward 75 sec (C-60)

Rewind 75 sec (C-60)

N/R system Dolby (with calibration control)
Input sens. 100 mV (line); 0.25 mV (mike)
Output level 0 to 0.7V (adjustable)

Input Imped. 8 to 600 ohms (headphone)
Output load 8 ohms

Separation 35 dB (1 kHz)

Record indic. 2 bar-graph fluorescent tube dis-
play with peak hold

Rack-mount; black finish; two mo-
tor, dual capstan; test oscitlator; bias fine adjust;
EQ for alt tape types; pitch control; 2 electronic
memories, auto stop-rewind-play cycling; solenoid
controls; also available with silver front as model
N-5781, $569.95

Tape #1 Metal

R/P resp. 20 Hz to 20 kHz, +3 dB

S/N 72.5 dB (with N/R)/64 dB (without
N/R)

S/N ref. Ivl. 0 VU (WRMS)

THD 1.5%

THD ref. Ivl. 0 VU

Tape #2 FerroChrome

R/P resp. 30 Hz to 20 kHz, 43 dB

S/N 72.5 dB (with N/R)/64 dB (without
N/R)

THD 1.5%

THD ref. Ivl. 0 VU

N-5631

Price $369.95

Heads 2 (ferrite erase; long-life R/P)
Flutter 0.06%

Play resp. 30 Hz to 18 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 100 mV (line); 0.25 mV (mike)

Output level 0 to 0.7V (adjustable)

Input imped. 8 to 600 ohms (headphones)

Output load 8 ohms

Separation 35 dB (1 kHz)

Record indic. VU; peak-reading (fluorescent tube
display)

Features Metal capable; auto stop; elec-

tronic pushbuttons with LED indicators; recording

mute switch; MPX filter; headphone volume con-

trol; adjustable bias; damped eject; timer for unat-

tended playback and recording

Tape #1 Metal

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 70.5 dB (with N/R)/62 dB (without
N/R)

S/N ref. ivi. 0 VU (WRMS)

THD 1.5%

THD ref. Ivl. 0 VU
Tape #2 CrO,

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 69.5 dB (with N/R)/61 dB (without
N/R)

S/N ref. Ivl. 0 VU(WRMS)

THD 1.5%

THOD ref. Ivl. 0 VU

Models also available
N-5781,  $569.95;
$269.95; N-5171, $179.95

N-5391,

PIONEER

U.S. Pioneer Electronics Corp.
75 Oxford Drive

Moonachie, N.J. 07074

CT-F1250
Price $695
Heads 3 (unicrystal ferrite)

Flutter 0.03% (WRMS)

Ptay resp. 25 Hz to 16 kHz, 43 dB
Rewind 85 sec (C-60)

N/R system Dolby

Input sens. 63 mV (line); 0.3 MV (mike)

Output level 450 mV
Input imped. 50 ohms
Record indic. 2 VU (-30 dB to +8 dB)

Features Three-mode Fluroscan meter;

memory stop/repeat control

S/N 69 dB (with N/R)/59 dB (without
N/R)

THD 1%

CT-F750

Price $395
Heads 3 (hard permalloy)

Flutter 0.05%

Play resp. 25 Hz t0 14 kHz, +3 dB
Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 65 mV (line); 0.3 mV (mike)

Output level 450 mV

Input Imped. 56 ohms

Record indic. 2 VU; peak-reading (-20 dB to +8
dB)

Features Two-mode Fluroscan meter; DC

motor; auto reverse record/repeat play

S/N 69 dB (with N/R)/59 dB (without
N/R)

THD 1.2%

CT-F650

Price $295

Heads 2 (hard permalioy)

Flutter 0.05%

Play resp. 25 Hz to 15 kHz, 43 dB

Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 50 mV (ling); 0.3 MV (mike)

Output level 450 mv
input imped. 75 ohms
Record indic. 2 VU (-20 dB to +8 dB)

Features DC servomotor; metal adaptable;

electronic Fluroscan peak meter

S/N 69 dB (with N/R)/59 dB (without
N/R)

THD 1.2%

Models also available
CT-F950, $595; CT-F850, $495;
CT-F500, $195

REALISTIC

Radio Shack Corp.
1400 One Tandy Center
Ft. Worth, Texas 76102

High Fidelity’s Buying Guide to Stereo Components



SCT-3100
Price $579.95
Heads 3 (2 hard permalloy R/P; ferrite

double-gap erase)
Flutter 0.04% (WRMS)
Play resp. 30 Hz to 21 kHz, +3 dB (metal)
N/R system Dolby
Record indic. 2 VU; 2 peak LEDs
Features Twin-tone bias adjust; full logic
transport; auto rewind feature
Tape #1 Metal

R/P resp. 30 Hz to 21 kHz, +3 dB at-20 VU

S/N 67 dB (with N/R)/57 dB (without
N/R)

Tape #2 CrO.

R/P resp. 30 Hz to 20 kHz, +3 dB at-20 VU

S/N 64 dB (with N/R)/54 dB (without
N/R)

SCT-21

Price $299.95

Heads 2 (hard permalloy R/P; ferrite
erase)

Fiutter 0.06% (WRMS)

N/R system Dolby
Record indic. Peak-hold; bar-graph type

Features Dolby FM; bias adjustment

Tape #1 Metal

R/P resp. 30 Hz to 20 kHz, +3 dB at -20 VU

S/N 66 dB (with N/R)/56 dB (without
N/R)

Tape #2 CrO,

R/P resp. 30 Hz to 18 kHz, +3 dB at-20 VU

S/N 63 dB (with N/R)/53 dB (without
N/R)

SCT-24

Price $149.95

Heads 2 (hard permalioy R/P; ferrite
erase)

Flutter 0.15% (WRMS)

N/R system Dolby
Record indic. Bar-graph type

Tape #1 Metal

R/P resp. 30 Hz to 14 kHz, +3 dB at -20 VU

S/N 64 dB (with N/R)/54 dB (without
N/R)

Tape #2 CrO.

R/P resp. 30 Hz to 12 kHz, 43 dB at-20 VU

S/N 61 dB (with N/R)/51 dB (without
N/R)

SCP-2

Price $49.95

Heads Permalloy

Flutter 0.2% (WRMS)

Features Playback deck only; auto-stop; ad-
Justable output level

Models also available
SCT-31,  $399.95;
$199.95; SCT-12, $79.95

SCT-22,

REFERENCE

CBS Retail Stores
1301 65th St.
Emeryville, Calif. 94608

412D

Price $249.95
Heads 2
Flutter 0.06%

1981 Edition

Play resp. 30 Hz to 18 kHz, +3 dB
N/R system Dolby

Record indic. Peak-reading

Features Metal capability; auto shutoff

ROTEL

Rotel of America, Inc.
1055 Saw Mill River Road
Ardsley, N.Y. 10502

RD-2200M
Price $450
Heads 2 (Sendust)

Flutter 0.05%
Play resp. 30 Hz to 19 kHz, +3 dB
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 66 mV (line); 0.8 mV (mike); 10 mV

(DIN)
Output level 650 mV
Input imped. 5K ohms

Output load 20K ohms

Record indic. 2 VU, peak-reading; fluorescent
bar chart

Features Full metal capability; fine bias ad-

just; 3 tape selectors; rack-mount design

Tape #1 Metal particle

R/P resp. 30 Hz to 19 kHz

S/N 64 dB (with N/R)/56 dB (without
N/R)

Tape #2 CrOQ,

R/P resp. 30 Hz to 19 kHz, +3 dB

S/N 64 dB (with N/R)/56 dB (without
N/R)

RD-2000

Price $370

Heads 2 (R/P; ferrite erase)
Flutter 0.05%

Play resp. 30 Hz to 17 kHz, +3 dB
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 66 mV (line); 0.8 mV (mike), 10 mV

(DIN)
Output level 980 mV
Input imped. 5K ohms

Output load 20K ohms

Record indic. 2 VU; peak-reading LEDs (—42 dB
to +5 dB)

Features Damp cue eject; rack-mountable;

blas adjust for normal control; MPX filter; output
level controls
Tape #1 FeCr

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 63 dB (with N/R)/55 dB (without
N/R)

RD-18F

Price $250

Heads 2 (super-hard permalloy)

Flutter 0.075%

Play resp. 30 Hz to 15 kHz, 43 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
input sens. 25 mV (line); 0.3 mV (mike); 1.6 mV

(DIN)

Output level 410 mV

Input imped. 47K ohms (line); 10K ohms (mike)

Output load 20K ohms

Record indic. 2 VU (-12 dB to +5 dB); peak-read-
ing LED

Features Fine-bias adjust; oil-damped eject;

mike and headphone jacks

Tape #1 FeCr

R/P resp. 30 Hz to 15 kHz, +3 dB

S/N 63 dB (with N/R)/53 dB (without
N/R)

Models also available
RD-1000M, $440; RD-550, $300;
RD-1010, $500

SAE TWO

Scientific Audio Electronics,
Inc.

701 E. Macy St.

Los Angeles, Calif. 90012

c-4

Price $550

Heads
Flutter 0.06%

Play resp. 30 Hz to 14 kHz, +2 dB
Fast-forward 70 sec (C-60)

2 (Sendust)

Rewind 70 sec (C-60)

N/R system Dolby

Input sens. 57 mV (line); 0.18 mV (mike)
Output level 350 mV

Separation 40 dB (1 kHz)

Erasure 65 dB (1 kHz)

Record indic. Peak-reading (-25 dB to +5 dB)

Features Fluorescent display; variable bias;

full logic

Tape #1 Metal

R/P resp, 30 Hz to 18 kHz, +2.5 dB

S/N 65 dB (with NR)/57 dB (without
NR)

S/N ref. l. 0 VU (CCIR) (ARM)

THD 0.9%

THD ref. Ivl. 0 VU

Tape #2 High output/FeCr

R/P resp. 30 Hz to 18 kHz, $2.5 dB

S/N 63 dB (with NR)/55 dB (without
NR)

S/N ref. ivl. 0 VU (CCIR) (ARM)

THD 11%

THOD ref. Ivi. 0 VU

Models also available
C-3D, $400

SAMSUNG

Samsung Electronics America,
Inc.

2707 Butterfield Road, Suite
270

Oak Brook, Ill. 60521

47



TD-3500

Price $259.95

Heads 2 (hard permalloy R/P; ferrite
erase)

Flutter 0.1% (RMS)

Play resp. 30 Hz to 16 kHz, 4+ 3.0 dB

Fast-forward 90 sec (C-60)

N/R system Dolby

Input sens. 60 mV (line); 0.3 mV (mike)
Output level 775 mV re DIN O

Input imped. 47K ohms

Output load 10K ohms

Erasure 60 dB

Record indic. VU (-20 dB to +5 dB); peak LED
Features Line/mike selection; variable out-
put level; full auto stop; limiter; MPX filter; 3-posi-
tion bias and EQ selection; memory rewind

Tape #1 Normal

R/P resp. 30 Hz to 14 kHz, +3dB

S/N 60 dB (with N/R)/50 dB (without
N/R)

Tape #2 CrO,

R/P resp. 30 Hz to 15 kHz, 43 dB

S/N 65 dB (with N/R)/55 dB (without

N/R)

Models also available
TD-3300, $129.95

SANSUI

Sansui Electronics Corp.
1250 Valley Brook Ave.
Lyndhurst, N.J. 07071

SC-3330

S T G
- o

Price $420

Heads 2 (FH R/P for metal tape; ferrite
erase)

Flutter 0.04%

Fast-forward 70 sec (C-60)

Rewind 70 sec (C-60)
N/R system Dolby
Input sens. 70 mV (line); 0.2 mV (mike)

Output level 400 mV (line)
Input imped. 100K ohms {line)

Output load 47K ohms

Separation 50 dB at 1 kHz

Erasure 70 dB (full range)

Record Indic. LED

Features Solenoid-operated LSI full-logic

controls; roller-back hold-back tension mech-
anism; tape lead-in design; memory rewind; auto
play; auto repeat; on/off operation from an exter-
nal timer, memory stop, matte back finish; detach-
able rack-mounting handles

Tape #1 Metal

R/P resp. 20 Hz to 17 kHz, 43 dB

S/N 69 dB (with N/R)/59 dB (without
N/R)

S/N ref. Ivi. 3% (A-weighted)

THD 1%
THD ref. ivl. 0 VU
Tape #2 Cro,

R/P resp. 20 Hz to 16 kHz, +3 dB

S/N 69 dB (with N/R)/59 dB (without
N/R)

S/N ref. Ivl. 3% THD (A-weighted)

SC-1330

Price $320
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Heads 2 (FH R/P metal tape; territe
erase)
Flutter 0.05%

Fast-forward 75 sec (C-60)

Rewind 75 sec (C-60)

N/R system Dolby

Input sens. 70 mV (line); 0.2 mV (mike)
Output level 400 mv

Output load 47K ohms

Separation 50 dB

Erasure 70 dB (full range)

Record indic. Peak-reading LED

Features One-touch tape lead-in; record
mute; timer record and play function; output level
control; matte biack finish; detachable rack-mount-
ing handles; Direct-O-Matic™ front-loading

Tape #1 Metal

R/P resp. 20 Hz to 16 kHz, +3dB

S/N 69 dB (with N/R)/59 dB (without
N/R)

S/Nref. Ivl. 3% (A-weighted)

THD 1%

THD ref. Ivl. 0 VU
Tape #2 CrO.

R/P resp. 20 Hz to 16 kHz, +3dB

S/N 69 dB (with N/R)/59 dB (without
N/R)

S/N ref. Ivl. 3% THD (A-weighted)

D-100

Price $250

Heads 2 (Hi-B permalloy R/P; Hi-B dou-
ble-gap ferrite erase)

Flutter 0.055%

Fast-torward 75 sec (C-60)

Rewind 75 sec (C-60)
N/R system. Dolby
Input sens. 70 mV (line); 0.3 mV (mike)

Output level 400 mv

Input imped. 47K ohms (line)

Output load 47K ohms

Erasure 60 dB (1 kHz)

Record indic. 2 VU (-20 dB to +5 dB); 5 peak
LEDs

Features Silent, smooth, and stable trans-

port system with large flywheel; hard metal cap-

stan and high-torque DC drive motor

Tape #1 Metal

R/P resp. 20 Hz 10 17 kHz, +3 dB at -20 VU

S/N 69 dB (with N/R)/59 dB (without
N/R)

S/N ref. Ivi. 3% THD (A-weighted)

Tape #2 CrO.

R/P resp. 20 Hz to 16 kHz, 43 dB at -20 VU

S/N 69 dB (with N/R)/59 (without N/R)
S/N ref. ivl. 3% THD (A-weighted)

Models also available
SC-5330, $520; SC-3300, $420;
SC-1300, $320; D-90, $200

SANYO

Sanyo Electric, Inc.
Consumer Electronics Div.
1200 W. Artesia. Blvd.
Compton, Calif. 90220

RD-5350

Price $179.95

Heads 2 (permalloy)

Flutter 0.04%

Play resp. 30 Hz 10 17 kHz, 43 dB

N/R system Dolby

Record indic. 2 VU; 3 peak-reading LEDs
Features PLL DC servomotor; extendsd-
range VU meters; separate EQ and bias; record
mute; output level control; timer standby

Tape #1 CrO,

R/P resp. 30 Hzto 17 kHz, +3 dB
S/N 64 dB (withr N/R)
RD-5008

Price $149.95

Heads 2 (permalloy)

Flutter 0.1%

Play resp. 30 Hz to 14 kHz, 43 dB

N/R system Dolby
Record indic. 2 VU (LED)

Features Tape select for normal or CrO;; full
auto stop

S/N 60 dB (with N/R)

Plus D-64

Price $459 95

Heads 2 (Sendust alloy)

Flutter 0.04%

Play resp. 20 Hz to 14 kHz, 43 dB

N/R system Dolby

Input sens. 50 mV (line); 0.3 mV (mike)

Output level 775 mV (line)
Input imped. 7K ohms

Separation 42 dB

Record indic. 2 VU; peak-reading (-20 dB to +5
dB)

Features Automatic Music Select System

(AMSS) allows programming of 9 selections on
cassette

Tape #1 Metal

R/P resp. 20 Hz to 20 kHz

S/N 70 dB (with N/R)/62 dB (without
N/R)

THD 0.8%

Tape #2 CrO,

R/P resp. 20 Hz to 17 kHz

S/N 67 dB (with N/R)/59 dB (without
N/R)

THD 1.5%

Plus RD-5370

Price $389.95

Heads 3 (Sendust alloy)

Flutter 0.04%

Play resp. 30 Hz to 19 kHz, 43 dB

N/R system Dolby

Record indic. 2 VU; LED meters with peak indica-
tors

Features Two-motor DC capstan drive:

front-panel function displays; output level control

Tape #1 Metal-particle *Supertape”

S/N 70 dB (with N/R)/62 dB (without
N/R)

Tape #2 CrO,

S/N 67 dB (with N/R)/59 dB (without
N/R)

Plus D-60

Price $369.95

Heads 2 (Sendust R/P; ferrite erase)

Flutter 0.04%

Play resp. 20 Hz to 20 kHz, +3 dB

N/R system Dolby

Input sens. 50 mV (line); 0.3 mV (mike)

Output level 530 mV

Record indic. Combined VU/peak; fluorescent
peak-hold leve!l meters

Features One-chip noise reduction; Auto-

matic Music Select System (AMSS); record mute

control, timer standby; auto stop

Tape #1 Metal

R/P resp. 20 Hz to 20 kHz, +3 dB

S/N 70 dB (with N/R)/62 dB (without
N/R)

Tape #2 CrO,

R/P resp. 20 Hz t0 17 kHz, 43 dB

S/N 67 dB (with N/R)/59 dB (without
N/R)

THD 08%/1.5%
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Plus D-45

Price $299.95

Heads 2 (Sendust alloy R/P; ferrite erase)
Flutter 0.05%

Piay resp. 30 Hz to 19 kHz, +3 dB

N/R system Dolby

Input sens. 0.3 mV (line); 50 mV (mike)

Output level 530 mvV

Record indic. Peak hold

Features Defeatable FM MPX filter; mike/
line mixing; record mute control; timer standby;
auto-stop

Tape #1 Metal

R/P resp. 30 Hz to 19 kHz, +3 dB

S/N 67 dB (with N/R/59 dB (without N/
R)

THOD 0.8%

Tape #2 CrO,

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 64 dB (with N/R) 56 dB (without N/
R)

THD 0.8%

Price $159.95

Heads 2

Flutter 0.07%

Play resp. 30 Hz to 16 kHz, +3 dB

N/R system Dolby
Record indic. Peak LED
Features Melal capable

Models also available
Plus RD-5372, $469.95, RD-5035,
$169.95; RD-5030, $169.95; Plus
D-62, $379.95; Plus D-55, $329.95;

RD-5040, $249.95, RD-5025,
$219.95

SCOTT

H. H. Scott

20 Commerce Way
Woburn, Mass. 01801

665-DM

Price $299.95

Heads 2 (Super-B permalloy R/P; 3 dual-
gap ferrite erase)

Flutter 0.05%

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)

N/R system Dolby

Input sens. 100 mV (line); 3 mV (mlke)
Output level 550 mV re DIN O
Separation 40 dB

Erasure 65 dB

1981 Edition

Record indic. 2 VU

Features Full logic feather-touch cantrols;
metal-tape compatability, FG/DC motor; separate
channel record-level controls; all function remote-
control option; slimline design

Tape #1 Metal

R/P resp. 25 Hz to 18 kHz, +3 dB

S/N 66 dB (with N/R}

Tape #2 CrQ.

R/P resp. 25 Hz to 17 kHz, +3 dB

S/N 66 dB (with N/R)

671DM

Price $249.95

Heads 2 (permalloy "B”)

Flutter 0.04%

Play resp. 25 Hz to 18 kHz, 43 dB (Cr0.)

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Doloy

Input sens. 60 mV (line); 0.5 mV (mike)
Output level 580 mV

Separation 40 dB at 1 kHz

Erasure 70 dB at 1 kHz

Record indic. 2 VU; (-20 dB to +5 dB); equalized
peak-reading LEDs

610D

Price $199.95

Heads 2 (permalloy)

Flutter 0.05%

Play resp. 25 Hz to 16 kHz, 43 dB (Cr0,)

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system Dolby

Input sens. 60 mV (line); 0.5 mV (mike)
Output level 580 mV

Separation 40 dB (1 kH2)

Erasure 70 dB (1 kHz)

Record indic. 2 VU; (-20 dB to +5 dB); equalized
peak-reading LEDs

Features Soft-eject front loading, tage-mem-

ory rewind; record and Dolby LEDs; 19" rack-

mount handle option

Tape #1 TDK SA

R/P resp. 25 Hz to 16 kHz, +3 dB

S/N 64. dB (with N/R)/56 dB (without
N/R)

S/N ref. tvl. 3% THD (IHF A-weighted)

THO ref. ivl. 0 dB VU

Tape #2 TDK SA

SHARP

Sharp Electronics Corp.
10 Keystone Place
Paramus, N.J. 07652

RT-2266

Price $380

Heads 2 (permalloy plus)
Flutter 0.045%

Play resp. 31.5 Hz to 14 kHz

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.2 mV (mike)

Output level 500 mV
Input imped. 47K ohms

Output load 47K ohms
Separation 45 dB (1 kHz)
Erasure 70 dB 1 kHz

Record indic. 2 VU fluorescent; peak-reading

(=20 dB to +8 dB); hold switch
Features LS| controlled tape transport; 9-po-
sition APLD; 2 motors; metal-.capable; Sharpscan
peak-level display

Tape #1 Maxell UD

R/P resp. 30 Hz to 14 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/N ref. lvL 250 nWb/m, +1 dB (IHF A-
weighted)

THD 1%

THD ref. M. 160 nWb/m, -3 dB

Tape #2 Maxell UDXL 1l

R/P resp. 30 Hz to 16 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/N ref. lvi 250 nWb/m, +1 dB

THD 1%

THD ref. \l. 160 nWb/m, -3 dB

RT-1199
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Price $280

Heads (High "B” R/P; hard permalloy
erase)

Flutter 0.058%

Play resp. 31.5 Hz to 14 kHz, £3 dB

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 63 mV (line); 0.2 mV (mike)

Output level 710 mV
Input imped. 50K ohms

Output load 50K ohms
Separation 45 dB (1 kH2)
Erasure 70 dB

Record indic. Fluorescent; peak-reading (-20 dB
to +8 dB); hold switch

Features Sharpscan peak-level display, 9-

position APLD™; metal capable; mike/line mixing

Tape #1 Maxell UD

R/P resp. 40 Hz to 12.5 kHz, +3 dB

S/N 67 dB (with N/R)/57 dB (without
N/R)

S/Nref. Wvl. 250 nWb/m, +1 dB (IHF A-
weighted)

THD 1%

THO ref. ivl. 160 nWb/m, -3 dB

Tepe #2 Maxel! UDXL-il

R/P resp. 40 Hz to 14 kHz, +3 dB

S/N 67 dB (witht N/R)/57 dB (wlithout
N/R)

S/N ref. vl. 250 nWb/m, +1 dB

THOD 1%

THD ref. lvl. 160 nWb/m, -3 dB

RT-30

Price $200

Heads 2 (hard permalloy R/P; ferrite
erase)

Flutter 0.075% (WRMS)

Pilay resp. 63 Hz to 12.5 kHz, +3 dB

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
lnput sens. 50 mV (line); 0.2 mV (mike)

Cutput level 580 mV

Input imped. 50K ohms

Separation 35 dB (1 kH2)

Erasure 70 dB (1 kH2)

Record ndic. 5 LEDs (-13 dB to +3 dB)
Features Sharpscan peak-level LED display;
3-position tape selector; APSS (auto program
search system); metal capability

Tape #1 Maxell UD

R/P resp. 40 Hz to 12 kHz, 43 dB

S/N 66 dB (with N/R)/56 dB (without
N/R)

S/Nref_lvl. 250 nWb/m, +1 dB (1HF A-
weighted)

THOD 1.5%

THD ref. Ivl. 160 nWb/m, -3 dB

Tape #2 Maxell UDXL-II

R/P resp. 40 Hz to 13 kHz, +3 dB

S/N 66 dB (with N/R)/56 dB (without
N/R)
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S/Nref. Ivl. 250 nwb/m, +1 dB (1HF A-
weighted)
THD 15%

THD ref. lvl. 160 nWb/m, -3 dB

Models also available
RT-4488, $390; RT-1178, $220;
RT-20, $190; RT-10, $130

SONY

Sony Industries, Inc.
9 West 57th St.

New York, N.Y. 10019

TC-D5M

Price $700

Heads 2 (Sendust; ferrite)
Flutter 0.06% (WRMS)

Fast-forward 150 sec (C-60)

Rewind 150 sec (C-60)
N/R system Dolby
Input sens.  77.5 mV (line); 2.5 mV (mike)

Output level 435 mV

Input imped. 50K ohms

Output load 10K ohms

Separation 30 dB (1 kHz)

Erasure 60 dB (400 H2)

Record indic. 2 VU; peak-reading LED

Features Lightweight (3 Ib. 4 0z)

Tape #1 Sony Metallic

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 69 dB (with NR)/59 dB (without
NR)

S/N ref. Ivl.  -20 dB (IHF A-weighted)

THD 1.0%

THD ref. Ivi. 0 dB

Tape #2 Sony EHF

R/P resp. 30 Hz to 15 kHz, 43 dB

S/N 65 dB (with NR)/55 dB (without
NR)

S/N ref. Ivl. 3% (IHF A-welighted)

TC-K81

Price $530

Heads 3 (Sendust and ferrite record, Sen-
dust and ferrite play, 2-gap ferrite
erase)

Fiutter 0.04%

Play resp. 30 Hz to 18 kHz, 43 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolhy
Input sens.  77.5 mV (line); 0.25 mV (mike) re

NAB 0
Output tevel 435 mV re DIN O
Input imped. 50K ohms

Output load 10K ohms
Separation 35 dB (1 kHz)
Erasure 60 dB (400 Hz)

Record indic. Peak-hold (automatic or manual);
peak LED; (—40 dB to +8 dB)
Features Bias and record level calibration tor
all tapes; bias calibration; record-level calibration
reference; closed-loop dual-capstan; line output
attenuator, remote control RM-50; tape-source

monitoring

Tape #1 Sony Metaliic

R/P resp.. 30 Hz to 18 kHz, 43 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/Nref. Ivl. 3%

THD 08%

THD ref. Ivl. O dB

Tape #2 Sony EHF

R/P resp. 30 Hz t0 17 kHz, +3 dB

S/N 68 dB (with N/R)/58 dB (without
N/R})

S/N ref. Ivl. 3% (IHF A-weighted)
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TC-K71

Price $430

Heads 3 (Sendust and ferrite record, Sen-
dust and ferrite play, 2-gap ferrite
erase)

Flutter 0.04%

Play resp. 30 Hz to 18 kHz, +3 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
HN/R system Dolby
input sens.  77.5 mV (iine); 0.25 mV (mike) re

NAB 0
Output level 435 mV re DIN 0
input imped. 50K ohms
Output load 10K ohms
Separation 35 dB (1 kHz)
Erasure 60 dB (400 Hz)
Record indic. Peak-hold (automatic or manuai);
peak LED; (—40 dB to +8 dB)
Features Remote control with RM-50; head-
Fhone line output attenuator; source or tape moni-
toring; switch-adjustable bias control for normal
tapes; cue control; record mute; closed-loop dual-
capstan drive; memory

Tape #1 Sony Metallic

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N ref. Ivl. 3% (IHF A weighted)

THD 0.8%

THD ref. ivi. 0 dB

Tape #2 Sony EHF

R/P resp. 30 Hz t0 17 kHz, +3 dB

S/N 68 dB (with N/R)/58 dB (without
N/R)

S/N ref. Ivl. 3% (IHF A weighted)

TC-K44

)..
-

Price $230

Heads 2 (type) Sendust and ferrite
record/play; 4-gap ferrite erase

Flutter 0.06%

Play resp. 30 Hz to 15 kHz, 43 dB

Fast-forwdrd 90 seconds for C-60 (length)

Rewind 90 seconds for C-60 (length)
N/R system Dolby
Input sens.  77.5 mV (line); 0.25 mV (mike) re

NAB 0
Output levei 435 mV re DIN 0
input imped. 50K ohms

Output load 10K ohms
Seoaration 35 dB (1 kHz)
Erasure 60 dB (400 Hzj

Record indic. Peak LED (Indicator range): -30 dB
to +8 dB)

Features Variable headphone output level;

record mute; frequency-generator governed, DC

servo motor

Tape #1 Sony Metallic

R/P resp. 30 Hz to 15 kHz, 43 dB

S/N 68 dB (with N/R)/58 dB (without
N/R)

S/H ref. lvl. 3% Weighting curve: (IHF A)

THD 1%

THD ref. ivl. 0 dB

Tape #2 Sony EHF

R/P resp. 30 Hz to 14 kHz, 4+3 dB

S/N 66 dB (with N/R), 56 dB (without
N/R)

S/M ref. Ilvl. 3% Waeighting curve: (IHF A) tf

TC-K22

Price $190

Heads 2 (high density permalloy record/

play; 4-gap ferrite erase)

Flutter 0.07%
Play resp. 30 Hz to 15 kHz, +3 dB
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens.  77.5 mV (line); 0.25 mV (mike) re

NAB 0
Output level 435 mV re DIN 0
Input imped. 50K ohms

Output load 10K ohms
Separation 35 dB (1 kHz2)
Erasure 60 dB (400 Hz)

Record indic. VU (-20 dB to +5 dB)

Features DC servo-contro| motor; 3-function

motor; headphone jack

Tape #1 Sony Metaliic .

R/P resp. 30 Hz to 15 kHz, 43 dB

S/N 68 dB (with N/R)/58 dB (without
N/R)

S/N ref. v 3% (IHF A-weighted)

THD 1%

THD ref. Ivi. 0 dB

Tape #2 Sony EHF

R/P resp. 30 Hz to kHz, 43 dB

S/N 66 dB (with N/R)/56 dB (without
N/R)

S/Nref. lvl. 3%

THD ref. Ivl. 1 kHz re 0 dB

Models also available
TC-K88B, $1,200; TCK77R, $600;
TC-K65, $500; TC-K63, $320

SUPERSCOPE
Superscope, Inc.

20525 Nordhoff St.
Chatsworth, Calif. 91311

CD-330 (Portablie)

Price $300

Heads 3 (superhard permalloy)
Flutter 0.12% (WRMS)

Play resp. 40 Hz to 17 kHz, +3 dB
Fast-forward 110 sec (C-60)

Rewind 110 sec (C-60)

N/R system Double Dolby

Input sens. 775 mV (line); 0.2 mV (mike)
Output level 775 mV

Input imped. 5K ohms (line)

Output load 1.5K ohms
Separation 38 dB (1 kHz)
Erasure 55 dB (100 kHz)

Record indic. 2 VU (-20 dB to +5 dB)
Features Tape/source monitoring; 4"
speaker; 3-position monitor switch, automatic-
manual-limiter recording; locking pause control
Tape #1 CrO,

R/P resp. 40 Hz to 13 kHz, +3 dB

S/N 60 dB (with N/R)/50 dB (without
N/R)

S/N ref. Iv. Dolby (CCIR)

THD 1.5%

THD ref. Ivl. 0 VU
Tape #2 FeCr

R/P resp. 40 Hz to 14 kHz, +3 dB

S/N 60 dB (with N/R)/50 dB (without
N/R)

S/N ref. tvl. Dolby (CCIR)

THD 1.8%

THD ref. Ivl. O VU

Models also available
CD-320 (Portabie), $235

TANDBERG

Tandberg of America, Inc.
Labriola Court

Armonk, N.Y. 10504

High Fidelity’s Buying Guide to Stereo Components



TCD-440

Price $1,600

Heads 3 (ferrite erase; ferrite record, per-
malloy playback)

-Flutter 0.08%

Play resp. 20 Hz to 20 kHz, 43 dB

Fast-forward 60 sec (C-60)

Rewind 60 sac (C-60)
N/R system Doiby
Input sens. 80 mV (ling); 0.15 mV (mike)

Output level 1.5V

Input imped. 100 ohms

Separation 60 dB (1 kHz)

Erasure 80 dB (1 kHz)

Record indic. 2 peak-reading (-24 dB to +6 dB)

Features Dyneq™ record system; logic con-

trol; three motors; flying start

Tape #1 Maxell UDXL-I

R/P resp. 20 Hz to 20 kHz, 43 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

S/N ref. ivl. 3 (IEC A-weighted)

THD 2%

THD ref. Ivl. 250 nWb/m (DIN)

Tape #2 Maxell UDXL-N

R/P resp. 20 Hz to 20 kHz, 43 dB

S/N 70 ¢B (with N/R)/55 dB (without
N/R]

S/N ref. lvi. 3% (IEC A-weighted)

THD 2%

THD ref. Ivl. 3%

TCD-420A

Price $850

Heads 2 (territe erase; senalloy R/P)
Flutter 0.06%

Play resp. 20 Hz to 18 kHz, 4+3 dB
Fast-forward 60 sec (C-60)

Rewind 60 sac (C-60)
N/R system Dolby
Input sens, 80 mV (line); 0.15 mV (mike)

Output level 15V

Input imped. 100 ohms

Separation 60 dB (1 kHz)

Erasure 80 dB (1 kHz)

Record indic. 2 VU (-24 dB to +6 dB); equalized
peak-reading meter

Features Actlinear ™ Dyneq ™ recording

systems; three motors, solenoid operation

Tape #1 Maxell UDXL-I

R/P resp. 30 Hz to 18 kHz, +3 dB

S/N 67 dB (with N/R)/58 dB (without
N/R)

S/N ref. tvi. 3% THD (DIN)

THD 2%

THD ref. tvl. 250 nWb/m (DIN)

Tape #2 Maxell UDXL-I

R/P resp. 30 Hz to 18 kHz

S/N 67 dB (with N/R)/58 dB (without
N/R)

S/Nref. lvl. 3%

THD 2%

THO ref. lvl. 250 nWb/m

Models alsc available
TCD-340A, $1,200

TEAC

Teac Corp. of America
7733 Telegraph Road
Montebello, Calif. 90640

1981 Edition

CX-650R

Price $700

Heads 3

Flutter 0.06%

Play resp. 30 Hz to 16 kHz

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
input sens. 60 mV (line); 0.25 mV (miks)

Output level 300 mV
input imped. 50K ohms
Output load 50K ohms

Record indic. 2 VU (-20 dB to +5 dB)
Bidirectional record/play

Features

A-770

Price $600
Heads 3
Flutter 0.05% (NAB)

Play resp. 30 Hz to 19 kHz
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Doloy
Input sens. 60 MV (line); 0.25 mV (mike)

Output level 0.3 mV re DIN O
Input imped. 50K ohms

Output load. 50K ohms
Record indic. Peak-reading (-20 dB to +5 dB)
Features Tape/source monitor  switch;

switchable mike/line input; advanced Dolby noise-
reduction circuitry; mechanical tape tension servo

system

Tape #1 TDK SA

R/P resp. 30 Hz t0 17 kHz, $3 dB at-10 VU

S/N 69 dB (with N/R)/59 dB (without
N/R)

A-550RX

Price $550

Heads 2

Flutter 0.05%

Play resp. 20 Hz to 19 kHz

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)

N/R system dbx Dolby

Input sens. 60 mV (ling); 0.25 mV (mike)
Output level 300 mV

Input imped. 50K ohms

Output load 50K ohms

Record indic. 2 VU (-20 dB to +5 dB)

Tape #1 Metal or CrO.

R/P resp. 30 Hz to 18 kHz

S/N 66 dB (with N/R}/56 dB (without
N/R)/85 dB (with dbx)

Tape #2 Low noise

R/P resp. 30 Hz to 16 kHz

A-510 Mk. il

Price $475

Heads 2 (Sendust),

Flutter 0.045%

Play resp. 30 Hz to 20 kHz

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 60 mV (ling); 0.256 mV (mike)

Output level 300 mV
Input imped. 50K ohms

Output load 50K ohms

Record indic. Fluorescent bar meter (-20 dB to
+8 dB)

Features Matal capability

Tape #1 Metal

R/P resp. 30 Hz to 20 kHz

S/N 66 dB (with N/R)/56 dB (without

N/R)
Tape #2 Cr0,

R/P resp. 30 Mz to 20 kHz

S/N 66 dB (with N/R)/56 dB (without
N/R)

CX-400

Price $320

Heads 3

Flutter 0.05% (NAB)

Play resp. 30 Hz to 20 kHz

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
Input sens. 60 mV (line); 0.25 mV (mike)

Output level 0.3 mV re DIN O

input imped. 50K ohms

Output load 50K ohms

Record indic. Peak-reading; peak-hold, peak
LED; bar-graph type (-20 dB to +5
dB)

Features Three-digit tape counter with reset

button; 3-pesition bias and EQ settings; front panei

mike/line select; farge, dual concentric record

level contrels; left and right microphone inputs

Tape #1 TDK SA

R/P resp. 30 Hzto 18 kHz, $3dB at-10 VU

S/N 68 dB (with N/R)/58 dB (without
N/R)

CX-310

Price $200

Heads 2

Flutter 0.06% (NAB)

Plzy resp. 30 Hz to 19 kHz

Fast-forward 100 sec (C-60)

Rewind 100 sec (C-60)
N/R system Dolby
input sens.. 60 mV (line); 0.25 mV (mike)

Output level 0.3 mV re DIN O

Input imped. 50K ohms

Output load 50K ohms

Record indic. -20 dB to +3 dB

Features Three-digit tape counter with reset
button; 3-position bias and EQ settings; front-panel
mike/line select; large, dual concentric record
level controls; left and right microphone inputs;
headphone jack

Tape #1 TDK SA

R/P resp. 30 Hz to 16 kHz, +3 dB at-10 VU

S/N 65 dB (with N/R)/55 dB (without
N/R)

Models also available
C-1 Mkl (champagne) or C-1B
Mk.Il (brown), $1,350; C-3X, $650.
M-124, $450; A-660, $360, CX-
350, $229

TECHNICS
Panasonic Co.

One Panasonic Way
Secaucus, N.J. 07094

RS-M95

Price $1,300

Heads 3 (2 HPF; Sendust ferrite)
Flutter 0.03%

Play resg. 20 Hz to 20 kHz, 43 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolby
Input sens. 60 mV (line), 0.25 mV (mike}

Output level 650 mV

Input imped. 6K ohms

Output Icad 22K ohms

Racord indic. 2-color fluorescent peak-reading
with peak-hold (40 dB to +8 dB)

Features Two quartz DD motors; micro-

processor tape-tension control; fine bias (separate

for each tape type)

Tape #1 Metal
R/P resp 20 Hz to 20 kHz, +3 dB
S/N 70 dB (with N/R)/60 dB (without
N/R)
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Tape #2 TDK SA

R/P resp. 20 Hz to 19 kHz, 43 dB

S/N 70 dB (with N/R)/60 dB (without
N/R)

RS-M68

Price $500

Heads 2 (Sendust extra; ferrite)

Flutter 0.06%

Play resp. 20 Hz to 17 kHz

Fast-forward 86 sec (C-60)

Rewind 86 sec (C-60)
N/R system Oolby
Input sens. 60 mV (line); 0.25 mV (mike)

Output level 650 mv

Input imped. 2.2K ohms

Output load 22K ohms

Record indic. 2-color fluorescent peak-reading
(=20 dB to +8 dB)

Features Auto-reverse record and play;

memory auto play; cue/review

Tape #1 TDK SA

R/P resp. 20 Hz t0 17 kHz

S/N 67 dB (with N/R)/57 dB (without
N/R)

RS-M02

Price $500

Heads 2 (Sendust extra R/P; Sendust/
ferrite bias/erase)

Flutter 0.035% (WRMS)

Piay resp. 30 Hz to 17 kHz, 43 dB

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)

N/R system Dolby

Input sens. 60 mV (line); 0.25 mV (mike)
Output level 650 mV

Output load 22K ohms

Record indic. 2-color flourescent bar-graph
Features Microcomponent; 2-motor system
includes direct-drive for capstan; feather-touch
logic controls; timer start; record mute

Tape #1 Metal

R/P resp. 30 Hz to 17 kHz, +3 dB

S/N 68 dB (with N/R)/58 dB (without
N/R)

Tape #2 TOK SA

R/P resp. 30 Hz to 16 kHz, +3 dB

RS-M45

Price $330

Heads 2 (Sendust extra R/P; Sendust fer-
rite bias/erase)

Flutter 0.035% (WRMS)

Fast-forward 85 sec (C-60)

Rewind 85 sec (C-60)
N/R system Dolby
Input sens. 60 mV (ling); 0.25 mV (mike)

Output level 700 mV
Input imped. 25K ohms

Output load 22K ohms

Record indic. 2-color  fluorescent bar-graph;
peak-hoid

Features Two-motor drive includes direct-

drive for capstan; record mute; timer record/play;
full function wireless or wired remote control

Tape #1 Metal
R/P resp. 30 Hz to 17 kHz, +3 dB
S/N 68 dB (with N/R)/58 dB (without
N/R)
Tape #2 TDK SA
R/P resp. 30 Hz to 16 kHz, +3 dB
S/N 68 dB (with N/R)/58 dB (without
N/R)
RS-M14
- e
— ] 1 F\ oo
S W) | o ( 2
Price $200
Heads 2 (MX)
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Fiutter 0.05% (WRMS)
Play resp. 20 Hz to 18 kHz
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 60 mV (line); 0.25 mV (mike) re

NAB O

Output tevet 700 mV re DIN O

Input imped. 40K ohms

Output toad 1.5K ohms

Record indic. Peak-reading; peak-hold; fluores-
cent bar-graph type (-20 dB to +8
dB)

Features Soft-touch controls; metal tape

compatible; cue and review; record mute

Tape #1 Metat

R/P resp. 20 Hz to 18 kHz

S/N 67 dB (with N/R)/57 dB (without
N/R)

Tape #2 TDK SA

R/P resp. 20 Hz to 18 kHz

S/N 67 dB (with N/R)/57 dB (without
N/R)

RS-M8

Price $175

Heads 2 (MX)

Flutter 0.07% (WRMS)

Play resp. 20 Hz to 17 kHz

Fast-forward 86 sec (C-60)

Rewind 86 sec (C-60)
N/R system Doiby
Input sens. 60 mV (ling); 0.25 mV (mike) re

NAB O
Output level 420 mV re DIN O
Input imped. 47K ohms
Output load 1.4K ohms
Record indic. Peak-reading; fluorescent bar-
graph type (-20 dB to +8 dB)
Features Metal tape capabie; full auto-stop;
separate right and left input levels
Tape #1 Metal

R/P resp. 20 Hz to 17 kHz

S/N 66 dB (with N/R)/56 dB (without
N/R)

Tape #2 TDK SA

R/P resp. 20 Hz to 16 kHz

S/N 66 dB (wlth N/R)/56 dB (without
N/R)

Models also available
RS-M85 Mk. Il, $700; RS-M56,
$500; RS-MS51, $420; RS-M63,
$380; RS-M04, $320; RS-M24,
$260; RS-M6, $145

TOSHIBA

Toshiba America, Inc.
82 Totawa Road
Wayne, N.J. 07470

PC-X40

Price $379.95

Heads 2 (Sendust R/P; ferrite erase)
Flutter 0.05% (WRMS)

Play resp. 20 Hz to 18 kHz

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolby
Input sens. 70 mV (line); 0.25 mV (mike)

Output level 5V

Input imped. 50K ohms

Separation 30 dB at 1 kHz

Erasure 60 dB at 1 kHz

Record indic. LED (-30 dB to +8 dB), bar/dot
switchable

Features Metal tape capability; programma-
ble; auto play/repeat, multi-music quick-select
system

Tape #1 Metal

R/P resp. 20 Hz to 18 kHz, +3 dB

S/N 72 dB (with N/R)/62 dB (without

N/R)

THD 0.4%

THD ref. Ivi. 0 dB

Tape #2 Chrome

R/P resp. 20 Hz to 18 kHz, +3 dB at -20 VU

S/N 68 dB (with N/R)/58 dB (without
N/R)

PC-X20

Price $299.95

Heads 2 (Sendust R/P; ferrite erase)
Flutter 0.05% (WRMS)

Play resp. 20 Hz to 18 kHz
Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolby
Input sens. 70 mV (line); 0.25 mV (mike)

Output level 0.5V

Input imped. 50K ohms

Separation 30 dB (1 kHz)

Erasure 60 dB (1 kHz)

Record indic. LED (-30 dB to +8 dB); bar/dot
switchable meters

Features Metal-tape capability; auto repeat
Tape #1 Metal
R/P resp. 20 Hz to 18 kHz, +3 dB

S/N 72 dB (with N/R)/72 dB (without
N/R);, 62 dB (with N/R)/62 dB
{without N/R)

THD 0.4%

THD ref. Ivi. 0 dB

Tape #2 Chrome

R/P resp. 20 Hz to 18 kHz, 4 3 dB at -20 VU

S/N 68 dB (with N/R)58 dB (without N/
R}

PC-X22

Price $249.95

Heads 2 (AF)

Flutter 0.05% (WRMS)

Play resp. 25 Hz to 18 kHz, 43 dB
Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)
N/R system Dolby
Input sens. 70 mV (line); 0.25 mV (mike) re

NAB O
Output level 04V re DIN O
Input imped. 50K ohms
Separation 30 dB (1 kHz)
Erasure 60 dB {1 kHz) (metal)
Record indic. VU (-20 dB to +6 dB)
Features Record mute; soft-touch pushbut-
ton mechanism; 4-position tape selection
Tape #1 Metal

R/P resp. 25 Hz to 18 kHz, +3 dB at-20 VU

S/N 70 dB (with N/R)/60 dB (without
N/R)

THD 09%

THD ref. Ivl. 0 dB

Tape #2 Chrome

R/P resp. 25Hz to 17 kHz, 43 dB at -20 VU

PC-X10M

Price $169.95

Heads 2 (permalloy R/P; ferrite erase)

Flutter 0.055% (WRMS)

Play resp. 25 Hz to 16 kHz

Fast-forward 80 sec (C-60)

Rewind 80 sec (C-60)

N/R system Dolby

Input sens. 100 mV (line); 0.25 mV (mike)
Input imped. 50K ohms

Separation 30 dB (1 kHz)

Erasure 60 dB (1 kHz)

Record indic. VU (=20 dB to +5 dB)

Features Timer recording and playback op-
tion; cue/review controls; full auto-stop

Tape #1 Metal

R/P resp. 25 Hz to 17 kHz, +3 dB at -20 VU
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S/N 69 d8 (with N/R)/59 dB (without
N/R)

THD 1%

THD ref. Ivl. 0 dB

Tape #2 Chrome

R/P resp. 25 Hz to 16 kHz, 43 dB at ~20 VU

S/N 67 dB (with N/R)/57 dB (without
N/R)

THD 1.3%

THD ref. Ivi. 0 dB

Models also available
PC-X60, $399.95, PC-D12,
$349.95; DC-X33, $329.95; PC-
D10, $259.95; PC-X12, $199.95

UHER BY MINEROFF
Mineroff Electronics, Inc.
946 Downing Road
Valley Stream, N.Y. 11580

CR-240

Price $1.211

Heads 2

Flutter 0.15%

Play resp. 30 Hz to 16 kHz, +2 dB

Fast-forward 60 sec (C-90)

Rewind 60 sec (C-90)
N/R system Doiby
Input sens. 750 mV (iine); 0.2 mV (mike) 1.5

mV (car radio input)
Output level 775 mV
Input imped. 1K ohms; 2V (8 ohms)

Output load 4 ohms
Separation 45 dB
Erasure -70 dB

Record indlc. 2 peak-reading (-25 dB to +3 dB)
Features Built-in power amps, speaker,
mike; photo-electronic control; ALC; remote; sync

Tape #1 TDK SA

R/P resp. 30 Hz to 16 kHz, +2 dB

S/N 66 dB (with N/R)/58 dB (without
N/R)

S/Nref. lvl. 0VU

THD 2%

Tape #2 TOK AD

R/P resp. 30 Hz to 18 kHz, +2 dB

S/N 64 dB (with N/R)

THD 2%

CR-210

Price $390

Heads 2 (newly developed 4-stacked sys-
tem

Flutter 0.12% (WRMS)

Play resp. 20 Hz to 16 kHz

Fast-forward 60 sec (C-90)

Rewind €0 sec (C-90)

Input sens. 4 mV (line); 0.2 mV (mike)

Output level 500 mV

Input imped. 0.74V into 22K-ohm load; also 3V
into 8 ohms for speakers

Output lcad 15K ohms
Separation 25 dB
Erasure 70 dB

Record indic. Peak-reading (—20 dB to +2 dB)

Features DC motor; stereo/mono mixing;
auto reverse (photo-sensitive); built-in mike; AC/
DC battery

Tape #1 Cr0,

R/P resp. 20 Hz to 16 kHz

S/N 58 dB (without N/R)

S/Nref. Ivl. 0 VU

THD 2%

Tape #2 TDK AD or SA

R/P resp. 30 Hz to 17 kHz, +2 dB

S/N 52 dB

THD 2%

1981 Edition

Models also available
CG-362, $1.119

VECTOR RESEARCH
Vector Research

20600 Nordhoff St.
Chatsworth, Calif. 91311

VCX-600

Price $750

Heads 3 (Sendust)

Flutter 0.05%

Play resp. 20 Hz to 20 kHz, +3 dB
Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 60 mV (line); 0.25 mV (mike) re

NAB 0
Output level 580 mV re DIN O
Input imped. 50K ohms

Output load 1K ohms
Separation 33 dB (1 kHz)
Erasure 65 dB

Record indic. Peak-reading; 12-point LED meter
Features Programmable music search; 2-
motor/solenoid transport variable bias for metal
tape; auto rewind/play; optional remote; optional
rack handles

VCX-300
Price $400
Heads 2 (Sendust)

Flutter 0.08%
Play resp. 20 Hz to 19 kHz, +3 dB
Fast-forward 90 sec (C-60)

Rewlind 99 sec (C-60)
N/R system Dolby
Input sens. 60 mV (line) re NAB 0

Output level 580 mV re DIN 0
Input imped. 50K ohms

Output load 1K ohms
Separation 33 dB (1 kHz)
Erasure 65 dB

Record indic. Peak-reading, 12-point LED meter
Features Music search; metal tape capabil-
ity; variable bias; optional rack-mounting handies;
optional remote

Models also available
VCX-500, $575

YAMAHA

Yamaha International Corp.
P.O. Box 5600

Buena Park, Calif. 90620

K-950

Price $490

Heads 2 (Sendust)

Flutter 0.028% (JIS)

Play resp. 30 Hz to 22 kHz, +3 dB

Fast-forward 75 sec (C-60)
Rewind 75 sec (C-60)
N/R system Dolby

Input sens. 60 mV (line); 0.3 mV (mike)
Output teveal 340 mV re DIN O

Input imped. 5K ohms

Record indic. Bar-graph type (-30 dB to +3 dB)
Features Yamaha low-impedance Pure
Plasma Process Head; bias control; sound focus
switch

Tape #1 TDK SA

R/P resp. 30 Hz to 19 kHz, 4+3 dB at -20 VU

S/N 61 dB (with N/R)/52 dB (without
N/R)

S/N ref. Ivl. 3% at 333 Hz (DIN)

THD 1.5%

THD ref. Ivl. 160 nWb/m at 1 kHz

Tape #2 Maxell UD

R/P resp. 30 Hz to 17 kHz, 4+3 dB at -20 VU

K-350

Price $240

Heads 2 (Sendust)

Flutter 0.06% (WRMS)

Play resp. 40 Hz to 18 kHz, +3 dB

Fast-forward 90 sec (C-60)

Rewind 90 sec (C-60)
N/R system Dolby
Input sens. 50 mV (line); 0.3 mV (mike)

Output level 340 mV re DIN O
Input imped. 5K ohms

Output load 50K ohms

Record irdic. VU

Features Direct changeover  between

modes; ebony wooden cabinet

Tape #1 TDK SA

R/P resp. 40 Hz to 15 kHz, 43 dB at -20 VU

S/N 61 dB (with N/R)/52 dB (without
N/R)

S/N ref. vl. 3% at 333 Hz (DIN)

THD 1.5%

THD ref. Ivl. 160 nWb/m at 1 kHz

Tape #2 Maxell UD

R/P resp. 40 Hzto 14 kHz, +3 dB at-20 VU

Models also available
K-850, $360

ZENITH

Zenith Radio Corp.
1000 Milwaukee Ave.
Glenview, lll. 60025

MC-9070

Price $249.95

Heads 2 (R/P; erase)
Flutter 0.08% (WRMS)
Play resp. 30 Hz to 15 kHz

Fast-fosward 85 sec (C-60)

Rewind 85 sec (C-60)
N/R system Dolby
input sens. 70 mV (line); 0.25 mV (mike)

Output level 450 mV
Input imped. 50K ohms (line out)

Output load 8 ohms (headphone jack)

Separation 45 dB (1 kHz)

Erasure 70 dB (1 kHz)

Record indic. 2 VU (-20 dB to +5 dB); peak-read-
ing LEDs

Features Accidental record-safety tape

counter; EQ switch; input selector switch

Tape #1 Ferric oxide (Sony Lo-noise C-60)

R/P resp. 40 Hz to 13 kHz, $3dB (30 Hz to
15 kHz, +6 dB)

S/N 62 dB (with N/R)/52 dB (without
N/R)

S/N ref. vl. 4 dB (IEC A-weighted)

THD 1.5%

THD ref. ivi. 0 dB

Tape #2 Sony Ferrichrome CS-30

R/P resp. 40 Hz to 15 kHz, 43 dB; 30 Hz to
16 kHz, +6 dB

S/N 62 dB (with N/R)/52 dB (without
N/R)

S/N ref. lvl. +4 dB (IEC A-weighted)

THD 1.5%

THD ref. Ivl. 0 dB
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Blank Tape

Open-Reel

AMPEX

Ampex Corp.

401 Broadway

Redwood City, Calif. 94063

Grand Master

Length/price Standard, 7", 1200, $9.99; extra,
77, 1800", $11.99; standard, 10%",
2500, $26.99; extra, 102", 3600’,

$29.99
Coating(s) Ferric
Base Polyester
Backing Carbon
Packaging  Cardboard box
Features Mastering quality; 102" metal reel

ELN (Extra Low Noise)
Length/price Standard, 7
7", 1800, $8.99

Coating(s) Ferric

Base Polyester

Packaging Cardboard box

Features Balanced frequency response;

general music quality

AUDIOMAGNETICS

Audiomagnetics Corp.

2602 Michelson Dr.

Irvine, Calif. 92716

Tracs

Length/price 77, 1200, $6.79; 77, 1800, $7.19
77, 2400°, $7.49

Coating(s) Low-noise, ferric

Base Polyester

Packaging Hinged cardboard box

BASF

BASF Systems, Inc.
Crosby Drive
Bedford, Mass. 01730

54

1200', $6.99; extra,

Ferro LH
Length/price Extra, 7, 1800', $1 2.99; double, 7"
2400', $16.99; triple, 7", 3600°

$21.99
Coating(s) Ferric
Base Polyester
Packaging Hinged plastic box
Features Dynamic range: 62 dB; dustproof

high-impact plastic storage case; sensing foll at-
tached to leader and trailer for recorders with auto-
matic shut-off or rgverse

IRISH

Irish Recording Tape
270-278 Newtown Road
Plainview, N.Y. 11803

277
Length/price Extra, 7", 1800, $17.20

Coating(s) Low-noise; high-output; low-print-
through

Base Polyester

Packaging Cardboard box

276

Length/price Standard, 7", 1200', $13.15

Coating(s) Low-noise; high-output
Base Polyester

Packaging Cardboard box

251

Length/price Double, 7°, 2400', $16.10
Coating(s) Premium

Base Polyester

Packaging  Cardboard box

241 Premium

Length/price 5", 900", $5.25; 7", 1800, $9.25
Base Polyester

Packaging Cardboard box

231
Length/price Stagdard, 5°, 600', $4.95; stan-
dard, 7", 1200’, $7.35

Coating(s) Premium

Base Polyester
Packaging Cardboard box
MAXELL

Maxell Corp. of America
60 Oxford Drive
Moonachie, N.J. 07074

UD-XL Professional

Length/price UD-XL50-60B, 7", 1200', $12.45;
UD-XL35-908B, 7°, 1800, $14; UD-
XL50-120B, 10%2", 2500', $33.75;
UD-XL35-180B, 10%", 3600,
$38.50

Coating(s) Low-noise; high-output; epitaxial
Base Polyester

Backing Ultrafine carbon

Packaging  Cardboard box

Features Back-coated tape

Ultra-Dynamic

Length/price UD50-60, 7, 1200', $9.95; UD35-
90, 7°, 1800', $11.50; UD50-120
10%2", 2500', $28.30, UD35-180,
10%2", 3600', $31.90

Coating(s) Low-noise, high-output
Base Polyester

Packaging  Cardboard box
Low-Noise

Length/price LN50-60, 77, 1200’, $8.70; LN35-
90, 77, 1800, $10; LN25-120, 77,
2400°,$14.95; LN18-180, 7", 3600’
$21.25; LN50-120, 10%", 2500,
$24.70; LN35-180, 10%2", 3600

$28
Coating(s) Low-noise
Base Polyester
Packaging Cardboard box
REALISTIC

Radio Shack Corp.
1400 One Tandy Center
Ft. Worth, Texas 76102

Supertape

Length/price Standard, 5", 900", $3.49; stan-
dard, 7", 1200', $4.99; extra, 7",
1800', $5.59; double, 7", 3600’

$9.99
Coating(s) Premium
Base Polyester
Packaging Hinged cardboard box
Realistic

Length/price Standard, 57, 900", $2.49; 5", 1200,
$3.49; oxtra 7", 1800", $4.49; oxtra,
7", 2400', $5.49; double, 7", 3600’

$7.29
Coating(s) Low-noise
Base Polyester
Concertape

Length/price Standard, 7, 1800’, $2.19
Coating(s) Ferric

Base Polyester
Packaging Cardboard box
SCOTCH

K]

Magnetic Audio/Video
Products Div.

3M Center

St. Paul, Minn. 55101

Master XS (Extra Sensitive)
Length/price Standard, 7°, 1800', $13.39; stan-
dard, 10%2", 3600", $35.69

Coating(s) Ferric

Base Polyester

Packaging Hinged cardboard box

Features Mastering quality tape for critical

music applications combined with excellent print
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and maximum-output properties; biased compati-
ble with most retail open reel decks

Scotch 206-207
Length/price No. 206, 7°, 1200', $7.99; No. 207,
7", 1800', $9.99

Coating(s) Low-noise; high-output
Base Polyester

Backing "*Posi-track’”
Packaging Hinged cardboard box
Dynarange

Length/price Standard, 5%, 600, $4.09; extra, 5",
900, $4.89; triplé, 57, 1800', $8.39;
standard, 7", 1200', $6.29; extra,
7", 1800, $8.39; double, 7", 2400,
$12.59; triple, 7", 3600’, $16.59

Coating(s) Low-noise

Base Polyester

Packaging Hinged cardboard box

Features Multi-purpose tape providing full

dynamic range; S/N: 4 to 6 dB better than standard
tapes

Highlander
Length/price Standard, 7", 1200', $5.49; extra,
7", 1800", $7.59

Coating(s) Low-noise

Base Polyester

Packaging Cardboard box

Features All-purpose economy tape
SONY

Sony Indusfries
9 W. 57th St.
New York, N.Y. 10019

FeCr Series
Length/price Extra, 77, 1800, $14; extra, 10'2",

3600', $39
Coating(s)  Ferrichrome
Base Polyester
Backing Back coating
Packaging Cardboard box
ULH Series

Length/price Standard, 77, 1200', $9; extra, 7,
1800', $11.50; extra, 1072", 3600',
$31

Coating(s) Low-noise; ferric; high-output
Base Polyester

Backing Back coating

Packaging Cardboard box

TDK

TDK Electronics Corp.
755 Eastgate Blvd.
Garden City, N.Y. 11530

LB (Audua)
Length/price Extra, 7", 1800°, $15.65; standard,
10%2", 3600', $42.50

Coating(s) Low-noise; ferric; high-output

Base Pclyester

Backing 1-micron-thick back-treatment
coating

Packaging Cardboard box

L (Audua)

Length/price Standard, 7", 1200’, $10; standard
7", 1800', $12.50; standard, 10'2"
metal, 3600°, $35

Coating(s) Low-noise; ferric; high-output
Base Polyester
Packaging Cardboard box

S (Superior)
Length/price Standard 7", 1800', $10; standard,

1981 Edition

10%", 3600', $23.75

Coating(s) Low-noise; ferric
Base Polyester
Packaging  Cardboard box

Cassette

AMPEX

Ampex Corp.

401 Broadway

Redwood City, Calif. 94603

MPT (Metal Particle Tape)

MPT-B0C"
Length/price C-60, $9.99
Coating(s) Metal particle
EQ 70us
Base Polyester
Packaging Hinged plastic box
Features Extended frequency rasponse,

higher MOL (maximum output level) than high-bias
cassettes

GM 1l (GrandMaster 1)
Length/price C-60, $4.79; C-90, $5.89

Coating(s) Cobalt-modified gamma terric ox-
ids

Bias High

EQ 70us

Base Polyester

Packaging Norelco box

Features “True Track” tape-guide system;

speclal cleaning ieader

GM | (GrandMaster |)
Length/price C-60, $4.29; C-90, $5.39

Coating(s) Ferric

Bias Normal

EQ 120ps

Base Polyester

Backing Studio-mastering

Packaging Norelco box

Features Studio-mastering formulation; in-

creased sensitivity; special cleaning leader; “True
Track” tape-guide system

EDR (Extended Dynamic

Range)

Length/price C-45, $2.69; C-60, $3.29; C-90,
$4.29

Coating(s) Forric

Bias Normal

EQ 120ps

Base Polyester

Backing Sensitivity;

Packaging Norelco box

Features Sensitivity, significant headroom

above normal record levels

ELN (Extra Low Noise)
Length/price C-45, $1.79, C-60, $2.39; C-90,
$3.29; C-120, $4.69

Coating(s) Ferric; extra low-noise/high-output

Bias Normal

EQ 120us

Base Polyester

Packaging Norelco box

Features Screw-shell; extremely low-noise

level/high output

AUDIO MAGNETICS
Audio Magnetics Corp.
2602 Michelson Drive
Irvine, Calif. 92716

High Ferformance I
Length/price C-60, $2.99; C-90, $5.29

Coating(s)  Ferric; high bias

Base Polyester

Packaging Hinged plastic box

Features Instant start/record-play with spe-

cial jam-proof mechanics in see-through housing

High-Performance
Length/price C-45, $3.19; C-60, $3.79; C-90,
$5.09; C-120, $5.99

Coating(s) Ferric; high-output

Base Polyester

Packaging Hinged plastic box

Features Instant-start record/play with spe-

cial jam-proof mechanics in see-through housing

Tracs
Length/price C-45, $1.19; C-60, $1.29; C-90,
$1.95; C-120, $2.29

Coating(s) Low-noise; ferric
Base Polyester
Packaging  Hinged plastic box
BASF

BASF Systems, Inc.
Crosby Drive
Bedford, Mass. 01730

Metal IV

Length/price C-60, $3.95
Coating(s) Metal particle
Bias Type IV

EQ 70us

Base Polyester
Packaging Hinged plastic box

Features Designed for recording on the
metal (Type 1V) position; can also be played back
on the chrome/Type Il position with excelient re-
sults; 10 4B higher output level (MOL) in the critical
high-frequency range compared to oxide tape

Professional 1l
Length/price C-60, $4.29; C-90, $5.79

Coating(s)  Ferrichrome

Bias Type lil

EQ 70us

Base Polyester

Packaging Hinged plastic box

Features Combires the benefits of CrO; and

ferric oxide tapes for superior performance in car
stereas; erforms equally well in decks on the ferri-
chrome/Type Il position; the pure CrO. top layer
provides unsurpassed highs with tow background
noise; tre ferric oxide bottom layer provides su-
perior lows and great middle frequencies

Professional i
Length/price C-60, $4.49; C-90, $5.99

Coating(s)  Chrommum dioxide
Bias Type- Il

EQ 70us

Base Polyester
Packag:ng Hinged plastic box
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Features The second generation CrO, tape
with superb frequency response and outstanding
sensitivity in the critical high-frequency range (10
kHz to 20 kHz); has the lowest background noise
of any other competitive tape available today; the
tape for the chromium/Type Il position that comes
closest to metal tape performance at half the price

Professional |
Length/price C-60, $3.99; C-90, $5.49

Coating(s) Ferric oxide

Bias Normal/Type |

EQ 120ps

Base Polyester

Packaging Hinged plastic box

Features Has the best maximum recording

level (MRL) of any ferric oxide tape; uniform
magnemite particles provide increased headroom
for very accurate and loud recordings with virtually
no distortion

Studio |

Length/price C-60, $3.29; C-90, $4.69
Coating(s)  Ferric oxide

Bias Normal/Type |

EQ 120 ps

Base Polyester

Packaging Hinged plastic box or blister pack

Features Otters a higher maximum record-
ing level (MRL) than most other ferric oxide tapes;
can be recorded louder with lower distortion than
other standard ferric oxide tapes

Performance
Length/price C-45, $2.59; C-60, $2.79; C-90,
$3.99; C-120, $4.99

Coating(s) Low-noise; ferric

Bias Normal/Type |

EQ 120 ps

Base Polyester

Packaging Hinged plastic box or blister pack
Features The low noise, high output tape for

clean and accurate recordings; the tape for the
normal/Type 1 position that has long been the
standard with record companies; idealy suited for
both music and voice recordings, especially with
portable cassette recorders

CALIBRON

Horian Engineering, Inc.
Calibron Div.

600 Lake Emma Road
Lake Mary, Fla. 32746

Calibron Precision Cassette
Length/price C-60, $3; C-90, $4

Coating(s)  Ferric; high-output; low-print

Bias Low

EQ 70u

Base Tensilized polyester

Packaging Hinged rigid plastic box; blister
pack

Features Each piece is uniquely packaged

tor point-of-purchase display

CERTRON

Certron Corp.

1701 S. State Bivd.
Anaheim, Calif. 92806

Ferex |
Length/price C-60, $3; C-90, $3.99; C-60 (3-
pack), $6.99; C-90 (3-pack), $8.99

Coating(s) Ferric
Bias Normal
EQ 120 $s
56

Base Polyester
Backing None
Packaging Hinged rigid plastic box; blistet

pack; 3-pack
Features One of the finest normal bias tapes

in the industry

High Energy
Length/price C-60, $1.99; C-90, $2.59; C-120,
$2.99

Coating(s) Low-noise; high-output

Bias Normal

EQ 120 ¢s

Base Polyester

Backing None

Packaging Hinged rigid plastic box; blister
pack; 3-packs; 2-packs

Features No special bias adjustment neces-

sary, good for music reproduction

DAK

DAK Industries, Inc.

10845 Van Owen

North Hollywood, Calif. 91605

ML

Length/price ML-46, $1.49;, ML-60, $1.76; ML-
90, $2.49

Coating(s) High-energy terric oxide; normal
bias

Bias Normal

EQ 120 ps

Base Polyester

Backing Polyester

Packaging Norelco hox

Features Deluxe screw-etched precision

cassette housing; index insert card; jamproof

HEC
Length/price C-40, $1.27; C-60, $1.57; C-90,
$1.91; C-120, $2.96

Coating(s) Low-noise; high-output; cobalt-
doped

Bias Normal

EQ 120 ps

Base Polyester

Backing Polyester

Packaging Hinged plastic box

Features Ultra-high output; jam-proof; insert

card

LNC

Length/price C-30, 774; C-60, 92¢4; C-90, $1.17;
C-120, $1.89

Coating(s) Low-noise; ferric

Bias Normal

EQ 120 us

Base Polyester

Backing Jam-proof

Packaging Bulk

Features Jam-proof mechanism

DENON

Denon America

27 Law Drive

Fairfield, N.J. 07006

DXM

Length/price C-60, $8.60
Coating(s) Metal particle

Bias Metal

EQ 70us

Base Polyester

Backing Polyester

Packaging Hinged rigid plastic box

DX-7
Length/price C-60, $5; C-90, $7

Coating(s) Double-coated/ferrichrome
Bias Chrome

EQ 70 us

Base Polyester

Backing Polyester

Packaging  Hinged plastic box

DX-5

Length/price C-60, $5; C-90, $7

Coating(s) Dual-layer ferric oxide, cobalt-
doped

Bias Ferric

EQ 70us

Base Polyester

Backing Polyester

Packaging Hinged plastic box

DX-3

Length/price C-60, $3.99; C-90, $5.60

Coating(s)  Dual-layer ferric oxide
Bias Ferric

EQ 120pus

Base Polyester

Backing Polyester

Packaging Hinged plastic box
FUJI

Fuji Photo Film, USA, Inc.
350 Fifth Ave.
New York, N.Y. 10001

Metal

Length/price C-46, $8.30; C-60, $9.10; C-90,
$12

Coating(s) Metal particle

Base Polyester

Backing Pre-stressed polyester

Packaging  Hinged plastic box

Features 7 to 12 dB increased dynamic

range over conventional premium formulations

FX-Il

Length/price C-46, $4.25; C-60, $4.89; C-90,
$6.70

Coating(s) Beridox (chrome-equivalent ferric)

Base Polyester

Backing Polyester

Packaging Hinged plastic box

Features High bias

FX-I

Length/price C-46, $4.25; C-60, $4.89; C-90,
$6.70

Coating(s) Pure ferrix

Bias Normal

Base Polyester

Backing Polyester

Packaging Hinged plastic box

Features Normal bias

FL

Length/price C-46,$3; C-60, $3.45; C-90, $4.70;
C-120, $6.50

Coating(s) Low-noise; ferric

Bias Normal

Base Polyester

Backing Prestressed polyester

Packaging Hinged plastic box

Features Super low noise, wide response;

extended dynamic range; normal bias
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HITACHI

Hitachi Sales Corp.
401 W. Artesia Blvd.
Compton, Calif. 90277

ME

Length/price C-46, $8.45; C-60, $9.45
Coating(s) Metal particle

Base Polyester

Backing Polyester

Packaging Hinged plastic box
UDER

Length/price C-60, $4; C-90, $5.50

Coating(s)  Cobalt ferrite epitaxial

Base Polyester

Backing Polyester

Packaging  Hinged plastic box

Features Replaceable  self-index label;

unique leader tape with bullt-in convenient func-
tions

UDEX
Length/price C-60, $4; C-90, $5.50

Coating(s) Cobalt ferrite epitaxial
Base Polyester

Backing Polyester

Packaging Hinged plastic box
Features Chrome equivalent
IRISH

Irish Recording Tape
270-278 Newtown Road
Plainview, N.Y. 11803

262
Length/price C-60, $2.85; C-90, $4.25

Coating(s) Low-noise; ferrc

Packaging Hinged plastic box

261

Length/price C-45,$1.95; C-60, $2.20; C-90, $3;
C-120, $5.30

Coating(s) Ferric

Packaging  Plastic box

2000

Length/price C-30, $1.40; C-60, $1.60; C-90,
$1.65

Coating(s) Ferric

Base Polyester

Packaging Hinged plastic box

Features Also available packaged in poly-

bag

LUX

Lux Audio of America, Ltd.
160 Dupont St.
Plainview, N.Y. 11803

XMm-4
Length/price C-46, $10.95

Coating(s) Metal particle

Bias Metal

EQ 70ps

Packaging Hinged rigid plastic box

Features Twin-roller system, stainless-steel

guide pins; large pressure pad; skew adjustment
for play and record

XM-II
Length/price C-60, $6.75: C-90, $8.75

Coating(s)  Chromium dioxide

Bias High

EQ 70s

Packaging Hinged rigid plastic box

1981 Edition

XM-1
Length/price C-69, $6.25; C-90, $7.75

Coating(s) Low-noise, high-output

Bias Normal

Packaging Hinged rigid plastic box

Features Twin-roller system; stainless-steel

guide pins; large pressure pad; skew adjustment
for play and record

MAXELL

Maxell Corp. of America
60 Oxford Drive
Moonachie, N.J. 07074

Maxell

Length/price MX-46, $11.25; MX-60, $12.50;
MX-90; $14.95

Coating(s) Metaxial

Bias Metal

EQ 70us

Base Tensilized polyester

Packaging Hinged plastic box

Features 70 sec equalization

UD-XLII

Length/price C-60, $5.25; C-90, $7.25

Coating(s) High-output; epitaxial
Bias High level

EQ 70us

Base Tensilized polyester
Packaging Hinged plastic box
UD-XLI

Length/price C-60, $5.25; C-90, $7.25

Coating(s) High-output; epitaxial
Bias Normai

EQ 120us

Base Tensilized polyester
Packaging Hinged plastic box

Ultra-Dynamic (UD)
Length/price UD-46, $3.70; U-60, $4, UD-90,
$5.90; UD-120, $7.90

Coating(s) High-output

Bias Normal

EQ 120pus

Base Tensllized polyester
Packaging Hinged plastic box

Low-Noise (LN)
Length/price LN-46,$2.45; LN-60, $2.70, LN-90,
$4.10; LN-120, $5.30

Coating(s) Low-noise

Bias Normal

EQ 120ps

Base Tensilized polyester
Packaging Hinged plastic box
MEMOREX

Memorex Corp.

San Tomas at Central
Expressway

Santa Clara, Calif. 95052

High Bias

Length/price C-60, $4.39; C-90, $5.99
Coating(s)  Ferricobalt

Bias High (tape typs)

EQ 70ps

Base Tensilized polyester

Packaging Improved hinged Philips-type plas-

tic box with unique dual-direction

cassette insertion capability
Features Superior high-frequency reproduc-
tion; lifetime warranty

MRX, Oxide

MEMOREX 90

@ e

Length/price C-30, $2.99; C-45, $3.19; C-60,
$3.39; C-90, $4.99; C-120, $6.79

Coating(s)  Ferric

Bias Normal

EQ 120ps

Base Tensilized polyester

Packaging Improved hinged. Philips-type plas-
tic box with unique dual-direction
cassette insertion capability

Features Lifetime warranty

NAKAMICHI

Nakamichi U.S.A. Corp.
1101 Colorado Ave.
Santa Monica, Calif. 90401

ZX (Metal)

Length/price C-60, $9.75
Coating(s) Metal particle
Bias Metal

EQ 70us

Base Polyester
Packaging Hinged plastic box

Features Ultra-high coercivity and reten-
tivity; micro-precision plastic housing

SX
Length/price C-60, $6.30; C-90, $8

Coating(s) High-output; high-coercivity; ion-
ized cobalt on ferric oxide

Bias Chrome

EQ 7Qus

Base Polyester

Packaging Hinged plastic box

Features CrO, replacement; high bias; mi-

cro-precision plastic housing

EX-Il

Length/price C-60, $6; C-90, $7.80

Coating(s) Low-nolse; extra high-output, com-
plex crystal ferricobait

Bias Normal

EQ 120us

Base Polyester

Packaging Hinged plastic box

Features High-ferric bias; micro-precision

plastic housing

EX

Length/price C-60, $5.30; C-90, $6.60

Coating(s) Low-nolse; high-output; high-bias;
pure ferrocrystal formulation

Base Polyester

Packaging Hinged plastic box

Features Special micro-precision cassette

housing

REALISTIC

Radio Shack Corp.
1400 One Tandy Center
Ft. Worth, Texas 76102

Supertape Chrome
Length/price C-60, $3.49; C-90, $4.49
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Coating(s)  Chromium dioxide

EQ 709s

Base Polyester

Packaging Hinged plastic box
Features Head-cleaning leader tape

Supertape Gold
Length/price C-45, $2.59; C-60, $2.99; C-90,
$3.99; C-120, $4.79

Coating(s) Low-noise; high-performance
premium

EQ 120 ps

Packaging  Hinged plastic box

Features Head-cleaning leader tape

Concertape

Length/price C-30, $1.99; C-60, $2.59; C-90,
$3.59; C-120, $4.95

Coating(s) Ferric

EQ 120 ps
Packaging  Three-pack
Realistic

Length/price C-30, $1.49; C-60, $1.89; C-90,
$2.59; C-120, $3.19

Coating(s) Low-noise

EQ 120 ps

Base Polyester

Packaging Hinged plastic box

Features New low-noise tape with hi-flux

density oxide

Super Tape Metal
Length/price C-60, $9.95

Coating(s) Metal particle

Bias Metal

EQ 70us

Base Polyester

Packaging Hinged rigid piastic box
RECOTON

Recoton Corp.
46-23 Crane St.
Long Island City, N.Y. 11101

Rainbow Pack
Length/price RC5X60, $3.99; RC5X90, $5.79

Coating(s) Low-noise

Base Polyester

Packaging  Five-pack

Features Screw shell; copper pressure pad;
slip sheet

Ultra-Flow

Length/price C-45, $1.29; C-60, $1.49; C-90,
$1.79; RU4X60 4-pack, $5.39;
RU4X90 4-pack, $6.79

Coating(s) High-output

Base Polyester

Packaging Hinged plastic box; four-pack dis-
play box

Features Screw shell; copper pressure pad;

slip sheet; calandered American tape

RKO

RKO Tape Corp.

3 Fairfield Crescent

West Caldwell, N.J. 07006

RKO Ultrachrome

Length/price C-90, $5.99; C-60, $4.20

Coating(s) Low-noise; high-output; chromium
dioxide
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Eilas Chrome

EQ 70us

Base Polyester
Packaging Hinged plastic box

RKO Broadcast |
Length/price C-90, $5.75; C-60, $4.10

Coating(s) Low-noise; ferric; high-output

Bias Ferric

EQ 120ps

Base Polyester

Packaging Hinged plastic box

RKO XD

Length/price C-90, $3.66; C-60, $2.60; C-45,
$2.36

Coating(s) Low-noise; high-output

Bias Ferric

EQ 120us

Base Polyester

Packaging  Hinged plastic box

Features Extended dynamic range

SAMSUNG

Samsung Electronics America,
Inc.

2707 Butterfield Road, Suite
270

Oak Brook, lll. 60521

Super SM-100
Length/price C-60, $1.99; C-90, $2.79; C-120,

$3.69
Coating(s) High-output; low-print; terrichrome
EQ 120us
Base Polyester
Packaging Hinged rigid plastic box
Features Siip-wafer magnetic shield; stain-

less-steel pine, nylon pulleys; 5-screw moldad
case

SCOTCH

M

Magnetic Audio/Video
Products Div.

3M Center

St. Paul, Minn. 55101

Metafine

l Er!

Length/price C-46, $7.19; C-60, $7.99; C-90,

$10.29
Coating(s) Metal particie
EQ 70 us
Base Polyester
Packaging Hinged plastic box
Features Metal-particle formulation offers

double maximum output of oxide tapes; 5t0 10 dB
greater than chrome tapes

Master Il

Length/price C-45, $4.39; C-60, $4.79; C-90,
$5.99

Coating(s)  Ferrichrome

Base Polyester

Packaging  Hinged plastic box (C-Box, 404 ad-

ditional)
Features Coating provides 3 dB improve-
ment in output at low frequencies and 2 dB boost
at high frequencies compared to chrome and fer-
ric-oxide tapes

Master |l

Length/price C-45, $4.39; C-60, $4.79; C-90,
$5.99

Coating(s) Chrome compatible (70 us)

EQ 70 us

Base Polyester

Packaging Hinged plastic box (C-Box, 404 ad-
ditional)

Features Coating offers 3 dB better S/N, 2

dB greater output sensitivity than standard chrome

Master |

Length/price C-45, $3.79; C-60, $4.09; C-90,
$5.39

Coating(s) Ferric; high-performance (120 ps)

EQ 120 ps

Base Polyester

Packaging Hinged plastic box (C-Box, 404 ad-
ditional)

Features Premium grade, low-noise ferric

oxide

Dynarange

Length/price C-45, $2.79; C-60, $3.29; C-90,
$4.59; C-120, $6.39

Coating(s) Low-noise; high-output ferric
EQ

120 ps
Base Polyester
Backing Back-treated
Packaging Hinged plastic box
Highlander

Length/price C-45, $1.69; C-60, $1.99; C-90,
$2.99; C-120, $4.39

Coating(s) Low-noise; ferric

EQ 120 ps

Base Polyester

Packaging One-piece plastic box

Features All purpose (voice-music) cassette
SONY

Sony Industries
9 West 57th St.
New York, N.Y. 10019

Metallic

METALLIC 90

Length/price C-46, $8; C-60, $10; C-90, $13

Coating(s) Metal particle

Bias Metal

EQ 70 ps

Base Polyester

Backing Tensilized polyester
Packaging Hinged rigid plastic box

FeCr Series

Length/price FeCr-46, $4.35; FeCr-60, $4.75;
FeCr-90, $6.10

Low-noise;  high-output;  ferri-
chrome

Coating(s)
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Bias Normal or FeCr

EQ 70us

Base Polyester

Backing Tensilized

Packaging Hinged plastic box; blister pack
Features Normal or FeCr bias; FeCror 70 p
s EQ

EHF Cassette
Length/price EHF-46, $3.70, EHF-60, $4.15;

EHF-90, $5.76

Coating(s)  Cobalt adsorbed ferric oxide mag-
netic

Bias High or CrO.

EQ 70us

Base Polyester

Backing Tensilized

Packaging Hinged plastic box; blister pack

SHF Series

Length/price SHF-46, $3.30; SHF-60, $3.70;
SHF-90, $5

Coating(s) Law-noise; ferric; high-output

Bias Normal

EQ 120ps

Base Polyester

Backing Tensilized

Packaging Hinged plastic box; blister pack

HFX Series

Length/price HFX-46, $3; HFX-60, $3.20; HFX-
90, $4.55, HFX-120, $6.20

Coating(s) Low-noise; ferric, high-output
Bias Normal

EQ 120ps

Base Polyester

Backing Tensilized

Packaging Hinged plastic box; blister pack
LNX Series

Length/price LNX-46, $2.05; LNX-60, $2.25;
LNX-90, $3.20; LNX-120, $4.15

Coating(s) LLow-noisse; ferric

Bias Normal

EQ 120ps

Base Polyester

Backing Tensilized

Packaging Hinged plastic box; blister pack
SWIRE

Swire Intermagnetics, Inc.
234 W. 146th St.
Gardena, Calif. 90248

Laser UHD/1
Length/price C-45 $1.49; C-60, $1.99; C-90,
$2.59; C-120, $3.29

Coating(s)  High-output

Bias Normal

EQ 120ps

Base Polyester

Backing None

Packaging  Hinged rigid plastic box
XL

Length/price C-40, 99,; C-60, $1.29; C-90,
$1.89; C-120, $2.49

Coating(s) Low-noise

Bias Normal

EQ 120ps

Base Polyester

Backing None

Packaging  Hinged rigid plastic box
TAPE 5

Tape 5

111 Third Ave.
New York, N.Y. 10003

1981 Edition

Wide-Latitude® Normal Bias
Length/price C-46, $2.99; C-60, $3.49; C-90,
$4.49; C-120, $5.99

Coating(s)  Loy-noise; high-output; gamma
fernc oxide

Base Tensilized polyester

Packaging Norselco-type

Features Dustproof, overlapping lid on outer

box; small-particle, highly-polished gamma ferric
oxide mastering tape; 5-stainless-steel-screw cas-
sette shell; wide bias setting tolerance; guaranteed
S/N of 64.4 dB, 30 Hz to 18.5 kHz, £1.5 dB

TDK

TDK Electronics Corp.
755 Eastgate Bivd.
Garden City, N.Y. 11530

MA-R (Metal)
Length/price C-60, $15.60; C-90, $17.99

Coating(s) Metal particle

Bias Metal

EQ 70ps

Base Tensllized polyester

Packaging Hinged plastic box

Features Reference mechanism with die-

cast metal unibody shell for reduced wow and flut-
ter; super high frequency MOL for extanded re-
sponse; high coercivity and remanence for
improved sensitivity and higher recording head-
room; lifetime warranty

MA (Metal)

Length/price MA C-60 $11.60; MA C-90, $12.99
Coating(s) tetal

Bias Metal

EQ 70us

Base Tensilized polyester

Packaging Hinged plastic box

Features Unsurpassed metal tape perform-
ance; tape-coating process prevents oxidation,
Laboratory Standard mechanism with computer-
molded cassette shell for better interfacing with 3-
head metal decks; superior high-frequency MOL;
high coercivity and remanence for improved sen-
sitivity and higher recording headroom; lJifetime
warranty

SA (Super Avilyn)
Length/price SA-C-60, $5.25; SA-C-90, $7.40

Coating(s) Cobalt-adsorbed gamma ferric 0x-
Ide

Bias High

EQ 70ps

Base Tensilized polyester

Packaging Hinged plastic box

Features Unsurpassed frequency résponse

at the high-bias tape formutation; Suoer Precision
Mechanism with bubble surface liner sheet and
double hub clamp assembly; reference tape for
most quality deck manufacturers; lifetime warranty

OD (Optimum Dynamic)
Length/price OD C-60, $4.70; OD C-90, $6.60

Coating(s) Optima ferric oxide particles

Bias Normal

EQ 120ps

Base Tensilized polyester

Packaging Hinged plastic box

Features Flat frequency response with well-

balanced sensitivity; extra-high MOL, +2 dB at 333
Hz; low-noise characteristics from normal bias po-
sition; Super Precision mechanism for smooth, reli-
able tape aperation

AD (Acoustic Dynamic)
Length/price AD-C-46, $3.60; AD-C-60, $3.85;
AD-C-90, $5.60; AD-C-120, $7.75

Coating(s)  New linear ferric oxide

Bias Normal

EQ 120ps

Base Tensilized polyester
Packaging Hinged plastic box

Features Normal bias with “hot high end”;
Super Precision mechanism incorporates bubble
surface liner sheet and double hub clamp assem-
bly; lifetime warranty

D (Dynamic)

Length/price D-C-30, $2.50, D-C-46, $2.75; D-
C-60, $3; D-C-90, $4.15; D-C-120,
$5; D-C-180, $7

Coating(s) Low-noise; ferric; high-output; hi-
grained

Bias Normal

EQ 120ps

Base Tensilized polyester

Packaging Hinged plastic box; blister pack

Features Precision Mechanism features

bubble surtace liner sheet and double hub clamp
assembly for smooth, trouble-free operation; re-
markable dynamic range and high recording head-
rgom at normal bias position; lifetime warranty

EC (Endless Cassette)

Length/price EC-20S, $5.25; EC-30S, $5.35;
EC-1, $5.50, EC-3, $5.60; EC-6,
$6.25; EC-12, $7.50

Coating(s) Low-noise; ferric oxide

Sias Normai

EQ 120ps

Base Polyester
Backing Back-treated

Packaging Hinged plastic box

Features Continuous play with or without
special sensing foll for use in answering machines;
repeated messages, environmental sound tapes-
tries

AMC-60DB3 Microcassette
Length/price AMC-60D, $17.50

Coating(s)  Low-noise; ferric

Bias Normal

EQ 120ps

Base Tensilized polyester

Packaging Hinged plastic box; 3-pack
Features Brings the precislon, reliability,

quality, and tape technology of TDK’s convention-
ally sized premium cassettes to the microcassette
tormat for home, office, and on-the-go recording

ZENITH

Zenith Radio Corp.
1000 Milwaukee Ave.
Glenview, lli. 60025

Ferrichrome
Length/price C-90, $8.50

Coating(s) Low-noise; ferrichrome
Packaging Hinged plastic box
Features Five-screw see-through construc-

tion; graphite creased shims; spoked roller guides;
berylium spring; felt pressure pad

High Performance
Length/price C-45, $2.95; C-60, $2.99; C-90,
$3.89; C-120, $5.25

Coating(s) Low-noise
Packaging  Hinged plastic box
Features Five-screw see-through construc-

tion: graphite creased shims; spoked roller quides;
beryllum springs; felt pressure pad

Budget

Lergth/price C-45, $1.84; C-60, $1.99; C-90,
$2.63

Coating(s) Low-noise

Packaging Plastic sleeve
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Tape &
Tape Care
Accessories

ADD ’N STAC

Royal Sound Co., Inc.
200 Industrial Way W.
Eatontown, N.J. 07724

Cassette Add ’'n Stac

Price $3

Description Plastic storage unit holds 8 cas-
settes in Philips-type boxes; interlocking feature
permits units to be snapped together in any con-
figuration as the need for additional storage space
arises; available in a variety of colors; predrilled
holes in the back of every module facilitate hanging

8-Track Add 'N Stac

Price $2.50

Description  Plastic storage unit holds 6 8-track
cartridges in Philips-type boxes; interlocking fea-
ture permits units to be snapped together in any
configuration as the need for additional storage
space arises; available in a variety of colors; pre-
drilled holes in the back of every module facllitate
hanging

AKAL

Akai America, Ltd.
2139 E. Del Amo Bivd.
Compton, Calif. 90220

AH-15 Tape Head

Demagnetizer

Price $34.95

Description Designed especially for use with
GX heads

AS-3 Tape Splicer
Price $6.95

CHR-1 Head Cleaning Fluid
Price $2.95

ALLSOP 3

Allsop, Inc.

P.O. Box 23

Bellingham, Wash. 98225

Cassette Deck Cleaner

Price $6.95

Description Cleans heads, pinch roller and
capstan; non-abrasive; except for a few 3-motor
home decks, works on home, car, or portable units

AUDIONICS

Audionics of Oregon

Suite 200, Computron Bidg.
5150 S.W. Griffith Drive
Beaverton, Ore. 97005

RVP-RVR Electronics

Price $425

Description Replacement record and playback
electronics for Revox A-77; improves headroom,
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lowers distortion, improves S/N; user-replaceable

BIB AUDIOPHILE EDITION
BIB

1751 Jay Ell Drive
Richardsen, Tex. 75081

121-AE Tape Head Cleaning

Fiuid
Price $3.95
Description Safely removes accumulated de-

bris from tape heads and guides; non-flammable;
non-toxic; safe for all recorder surfaces; residue
free

115-AE Tape Head Cleaning

Kit
Price $14.95
Description  Articulated cleaning tool safely and

effectively clean heads in all types of recorcers;
includes cleaning fluid and inspection mirror with
brush

90-AE Tape Head

Demagnetizer

Price $24.95

Description Effectively removes residual mag-
netism from tape heads and guides

24-AE Professional Cassette

Tape Splicer
Price $14.95

20-AE Professional %" Tape
Splicer

Price $14.95

CALIBRON Div.

Horian Engineering, Inc.
Calibron Div

600 Lake Emma Road
Lake Mary, Fla. 32746

CT-4000 Illuminated Tape Head
Demagnetizer

Price $20

Description Patented light probe illuminates
work area; allows easy viewing and inspection of
recorder heads; eliminates hiss and distortion

CT-3020 Clean-Track Total

Cartridge
Price $6.50
Description Portable two-step manual mainte-

nance for 8-track machines; non-abrasive auto-
matic head cleaner for weekly maintenance

CT-3010 Clean-Track Total

Cassette

Price $7.50

Description Non-abrasive automatic head
cleaner for weekly maintenance; manual Cleaning
systemn for complete periodic professional mainte-
nance

CT-2020 Clean-Track Cartridge
Cleaning Kit

Price $4

Description Non-abrasive automatic 8-track
head cleaner; Clean-Track fluid removes residual
oxide buildup; housing brush removes dust from
internal deck components; includes recording ref-
erence guide

CT-2010 Clean-Track Cassette

Cleaning Kit
Price $3.75

Description Non-abrasive automatic cassette
head cleaner; Clean-Track fluid removes dust from
internal deck components; includes reference
recording guide

MT-700 Master Care Universal

Tape Maintenance Kit

Price $9

Description Preventive maintenance system
for cassette, open-reel and 8-track machines; all
cleaning and inspsection instruments provided

DUOTONE

Duotone Co., Inc.
6875 S.W. 81st St.
Miami, Fla. 33143

BE-9 Universal Bulk Eraser
Price $26

Description  Designed for cassette, 8-track and
open-reel formats

FALCON

Falcon Safety Products, Inc.
1065 Bristol Road
Mountainside, N.J. 07092

Tape Head Cleaning Kit

(.

Price $6.95

Description Contains Pocket Dust-Off and
unusual flat-head pre-moistened.cleaning swab

FIDELITONE

Fidelitone, Inc.

3001 Maimo Rd.

Arlington Heights, Ill. 60005

8509 Cassette Holder

Price
Description

$21.95

Solld walnut; lacquer finished;
vacuum-formed insert, holds 36 cassettes; also
avaitable as 8508, 24-cassette capacity, $19.95;
8507, 18-cassette capacity, $17.95; 8506, 12-cas-
sette capacity, $15.95

8500 Cassette Holder

Price $93.95

Description Solid walnut; lacquer-finished;
routed thumb slotted opener; vacuum-formed in-
sert; holds 64 cassettes; also available as 3135,
36-cassette capacity, $52.95; 3135-01, 24-cas-
sette capacity, $45.95 8505, 12-cassette capacity,
$27.95
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GC/AUDIOTEX

GC Electronics
400 S. Wyman St.
Rockford, IiL 61101

30-8714 “The Director”® stereo

tape and input control system
Price $39.95

Description Allows recording between record-
ers while listening to another input source, or addi-
tion of equalizer or signal processor; inputs for
amp, 2 aux, 2 tape; outputs for amp and 2 tape;
connector (5-pin female DIN) for signal processor
input and output

MR. AUDIO

Jasco Products Co, Inc.
217 N.E. 46th St.

P.O. Box 446

Oklahoma City, Okla. 73101

1015 Mylar® Splicing Tape
Price 9¢

1010 Tape-Head Cleaning Kit
Price $1.58

1002 Tape-Head Cleaning

Spray
Price $2.11
NAGAOKA

Osawa & Co. (USA) Inc.
521 Fifth Ave.
New York, N.Y. 10175

CT-406 Cassette Winder

Price $9.99

Description Manual cassette winder no larger
than the cassetts itself, provides 7:1 gear ratio for
rapid rewinding of cassettes

CW-402 Pocket Cassette

Winder
Price $19.99
Description  Battery operated high-speed cas-

sette winder with auto shut-off at end of tape; han-
dles C-60 cassette within 35 seconds; will not
break tape or cetach leader; requires two 1%2 volit
batteries

PC-507 Cassette Repair and

Maintenance Kit

Price $24.99

Description For repairing or editing cassette
tapes; includes splicing block with 60° and 90° cut-
ting slots and tape hold downs, scissors, tweezers,
Phlllips and conventional screwdrivers, splicing
tape, sensor tape, replacement pressure pads and
screws

QC-209 Head Cleaning

Cassette
Price $7.99
Description Removes oxide build-up from tape

heads, capstans and pinch rollers, depositing de-
bris on replaceable, specially surfaced pads

QC-205 Tape Deck Cleaning

Kit
Price $7.99
Description Contains separate cleaning solu-

tions for taps heads and rubber pinch roflers, mir-
ror and cotton swabs; fluid refills available

TC-1 Tape Head Cleaner
Price $5.99

1981 Edition

Description Non-flammable, safe spray-type
cleaner for heads, pinch rollers and plastic and
metal parts; includes 10 cotton swabs and spray
extension tube

NORTRONICS

Nortronics Co., Inc.
Recorder Care Div.

8175 Lewis Road

Golden Valley, Minn. 55427

QM-707 Heat Lapping Block

and Accessories

Price $77.80

Description Consists of a lapping block and ac-
cessories capable of performing the complete task
of relapping a worn magnetic tape head; accesso-
rles include, Lapping Block (D1078); QM-702,
coarse abrasive {black), five sheets 5" x 9", QM-
703, medium abrasive (yellow), five sheets 5" x 97,
QM-704, fine abrasive (red), five sheets 5" x 97
photo illustrated head-wear and instruction man-
ual; magnifying inspection lens {D1090); head sup-
port angle (D10¢2); and head holder (D1093)

QM-506 Inspection Mirror with

Light
Price $6.60
Description Dental-type mirror attached to a

small flashlight; illuminates hard-to-reach internal
recorder areas; will not scratch delicate head sur-
taces; batteries supplied

QM-504 Maintenance Brush
Price $3.40

Description  Cleans dust, dirt and tape oxide de-
bris from heads, capstans, guides and other
recorder parts; long bristles are stiff enough to
clean effectively, yet soft enough to preclude any
possbility of damage to sensitive parts; retractable
bristles; supplied with an attractive gold cover with
pocket clip

QM-501 Splicing Tape and

Reel Tabs
Price $2.80
Description Mylar; ¥2° x .150 roll

QM-333 Tape Splicer

Price $16.80

Description  Pop-out tape guide allows use with
open-reel, cassette, or 8-track tapes

QM-311 Profesional Tape

Splicing Block

Price $22

Description For all %" tapes, specially grooved
to firmly hold tape during the splicing operation;
two deep slits provided for straight and diagonal
cuts; supplied with double-backed adhesive for
mounting without drilling; stainless-steel cutting
blade also included; precision machined of silver or
gold anodized aluminum; measures 5% " x1 x5/
16"; also available as QM-312, for 150" cassette
tapes, $22, and as QM-313, for 2" audio and video
tapes, $30

QM-230 Cassette Bulk Eraser
Price $32.20

Description  Self-powered, hand-heid unit that
completely erases cassette tapes without the use
of an external power source or batteries; ideal for
bulk cassette users; made of rugged Cycolac® and
has wood-grain panel inserts

QM-211 Professional Bulk

Eraser
Price $47
Description Erases reels, cassettes and 8-

track cartridges down to the level of virgin tape;

provides powerful 1,040 gauss intensity at %"
spacing; usable with tapes up to 2" wide; features
quality microswitch that activates on fingertip pres-
sure and de-activates when the unit is put down;
burn-out design with functional hand-contoured
Cycolac® case; aiso available as QM-212, 230-
250 VAC, $52

QM-202 Protessional Head

Demagnetizer
Price $20.80
Description For use on all reel-to-reel, cassette

and 8-track cartridge recorders; generates mag-
natic field from a flexible probe tip; leat switch acti-
vates with fingertip pressure, de-activates when
unit is put down; features Cycolac® case; probe tip
covered with soft plastic that cannot scratch or
damage sensitive head faces; also available as
QM-203, 230-250 VAC, $22.80, and as QM-206,
12 VDC, $28.30

QM-141 Cassette Life Extender
Price $3.40

Description Special non-abrasive belt that
safely removes accumulated oxide and dirt from
magnetic heads in cassette recorders; includes lig-
uid cleaner for removing heavier accumulations;
also available as QM-140, without llquid cleaner,
$£3

QM-102/103 Head Cleaner

Price $3.60 (liquid); $4.20 {(spray)
Description Completely safe for use on plas-
fics, rubber, metals, painted surfaces, epoxies and
slastomer parts; high dielectric strength and quick-
drying properties permit use while equipment is
operational; leaves no residue and contains no sili-
cone lubricant; may be used on capstans and pinch
rollers; spray container Includes extension nozzle

REALISTIC

Radio Shack

1300 One Tandy Center
Fort Worth, Tex. 76102

44-1165 Electronic Cassette

Demagnetizer
Price $21.95

44-671 Freon TF Solvent
Price $1.9¢ (2 0z2.)

44-670 Professional Cleaning

Swabs and Freon TF
Price $2.99

44-667 Cassette Tape Carrying

Case

Price $19.85

44-627 8-Track Cartridge

Repair Kit
Price $4.49

44-526 Cassette Repair Kit
Price $1.19

44-612 Cassette Storage
Album

Price $3.49

44-609 Cassette Storage

Album

Price $6.49

44-280 7" Metal Reel
Price $6.95
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44-222 Tape Recorder Care Kit
$5.95

Price

44-215 Tape Head

Demagnetizer
Price $5.95

44-214 Cassette Tape Splicer
Price $5.95

44-212 Open-Reel Tape Splicer
Price $5.95
44-211 Tape Head

Demagnetizer
Price $9.95

44-210 Bulk Tape Eraser
Price $15.95

44-209 Electronic Cassette
Winder

Price $10.95
44-207 llluminated Head

Demagnetizer
Price $13.95

RECOTON
Recoton Corp.
46-23 Crane St.
Long Island City, N.Y. 11101

RBM-37 Cassette Head

Demagnetizer

Price $24.99

Description Battery operated; solid state con-
struction; LED in-use indicator

RUSSOUND
Russound/FMP, Inc.
P.O. Box 2369
Woburn, Mass. 01888

TMS-2 Tape Recorder Selector

Switch
Price $89.95
Description  Connections for up to five tape

recorders or other line level sources to be used in
any combination; when used with a Russound SP-
1 or FP-36, permits interface of such accessories
as equalizers dbx or Dolby noise reduction, reverb,
delay, etc. and adds switching for up to five addi-
tional recorders; walnut-finish vinyl over wood case
A% H x 7% "W x 4%'D

TMS-1 Tape Recorder Selector

Switch
Price $49.95
Description Connections for up to three tape

recorders to be used at once in any combination of
functions; direct tape-to-tape transfer without go-
ing through a preamp or mixer; connects to tape
monitor jacks; use for tape duplicating, editing, mix-
Ing, program production; internal network prevents
overload of system when multiple recorders are
used i parallel; black metal case with white letter-
ing 3"H x 4% "W x 3%'D
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SANYO PLUS

Sanyo Electric Co.
Consumer Electronics Div.
1200 W. Artesia Bivd.
Compton, Calif. 90220

Cassette Caddy
Price $9.95
Description  C-Box car saddle with 5 boxes

SONY

Sony Corp. of America
9 W. 57th St.

New York, N.Y. 10019

SB-300 Tape Deck Switching/
Copying Unit

Price $70

Description For up to 3 decks

SOUNDAIDS
SoundAids

395 Riverside Drive
New York, N.Y. 10025

SA-2 Cassette Storage
Cabinets

Price $40

Description Oil-finished, 4-drawer wooden
cabinets; hand-fitted drawers; each drawer holds
17 cassettes; lock-jointed corners make them usa-
ble for shelf supports; unit measures 12%H x 5 9/
16W x 12 3/16D

TDK

TDK Electronics Corp.
755 Eastgate Bivd.
Garden City, N.Y. 11530

AMR-7, AMR-10 Professional

Take-Up Reels

Price AMR-7, $8.49; AMR-10, $13.99
Description Precision-engineered  reels de-
signed for use on any % " machine; anodized alumi-
num reels are available in 7" and 10%" NAB
standard

CP-36 Cassette Storage Case
Price $39.99

Description Elegant wood finish component;
sized storage unit holds 36 cassettes in 3injection-
molded pull-out drawers

CP-15 Plastic Cassette Storage

Cabinet
Price $5.99
Description  Colorful storage unit has clear

hinged cover to keep out dust and dirt: lets you see
casette labels; holds up to 15 cassettes; stackable

EX-25 Index Cards

Price $1.99

Description 25 quality index cards organized
for maximum ease in notation and quick reference:
indispensable for active recordist who uses and
reuses cassettes

EL-40 Cassette Labels

Price $1.99

Description 40 cassette labels printed on su-
perior paper stock; ultrathin to preserve cassette
azimuth alignment; maintains order in large collec-
tions and small

HC-05 Head Maintenance Kit
Price $5.99

Description For all fypes of recorders; includes
brush, self-adhesive felt cleaning probes, applica-
tor wand, cleaning fluid, and inspection mirror, all
in a standard cassette box for easy storage and
portabllity

HC-1 Head Cleaner

Price $1.79

Description Removes dirt, dust, and excessive
oxide buildup on recorder heads, capstans, and
pinch rollers; inserted like standard audio cassette;
recommended for use in conjunction with TDK HC-
05 Head Maintenance Kit

TA-01 Cassette Level Adjust
Test Tape

Price $13.99

Description  For surefire channel balance when
recording or playing back; designed to set up lev-
els for dubbing, record, and playback on decks
with nonfixed metered output levels

TEAC

Teac Corp. of America
7733 Telegraph Road
Montebello, Calif. 90640

E-3 Universal Head Magnetizer
Price $29.50
Description 220-degree moveable tip

HC-1 Head Cleaner
Price $3.25
Description  3-0z. bottle

R.C.K. Recorder Cleaning Kit
Price $6.95

Description  Cleaning kit for tape-recorder &
cassette deck

RMK Recorder Maintenance

Kit
Price $9.95
Description  Maintenance kit for tape recorder

and cassette deck

WHISTLESTOP

Robins Industries, Corp.
75 Austin Bivd.
Commack, N.Y. 11725

25-005-C Whistlestop
Electronic Cassette Head

Demagnetizer

Price $25.50

Description Indicates demagnetizing action by
“whistling”; no external power, two 1.5 volt batter-
ies included; works on home cassette recorders
and automaobile units
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by Edward J. Foster

Discover which design will give you the most satisfying sound

s electing a speaker involves compromises, and each listener must de-
cide what is personally important. One audiophile may place emphasis on
the “tightness” of bass response, another on subjective bass power. One
may be acutely sensitive to midrange coloration, another to stereo imag-
ing. The character of a speaker is determined by these and other attrib-
utes, and to the extent that one loudspeaker cannot embody all of them,
one is forced to be subjective.

According to one consumer-oriented magazine, loudspeakers can be
numerically rated on a scale of 0 to 100. Take highest accuracy rating,
phase in price by some other mathematical magic, and you presumably
can determine which speaker is the “best buy” with relative ease. Our ex-
perience shows that the acoustical world is hardly that precise and no-
where near that simple. “Accuracy” is a hard term to pin down. A loud-
speaker is a “transducer,” and is so flawed in comparison with strictly
electronic componentry that a truly “accurate” one—in terms of measure-
ments—does not exist, in our opinion. Subjectivity thus plays a part in
evaluating a loudspeaker.

Technical measurements on a loudspeaker system barely scratch the
surface of the acoustical mirage, and are highly dependent upon the envi-
ronment in which they are performed. Similarly, a good speaker can
sound “bad” when placed in the wrong environment or even when posi-
tioned inappropriately in a “good” environment. There are indeed generic
similarities among speakers of like design and some general conclusions
can be drawn on the basis of design. But these still cannot be considered
indicative of performance in specific cases. We can state, however, what
you can expect from a particular design.

Multiple Drivers. A single driver that encompasses the entire musical
spectrum smoothly, with low distortion, adequate power-handling abil-
ity, and uniform dispersion at all frequencies, would be the ideal speaker.
At present no such driver exists and, in fact, many of the sonic ills that
plague a loudspeaker are caused by the need for more than one driver. A
driver large enough and strong enough to move the quantity of air needed
for high-power bass is too large and massive to respond to high-frequency
musical overtones.

Conventional high-fidelity loudspeaker systems, therefore, are either
two-way, three-way, or four-way, according to the number of different
types of drivers they incorporate. The two-way uses a low-frequency
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Specially developed driv-
ers are part of Infinity’s
Reference Standard 4.5
system (near right). Clas-
sic horn design is exem-
plified by Klipsch’s La-
Scala (center. Typical of
the vented approach is
the Ohm L (far right), a
quasi third-order But-
terworth model.

driver (woofer) and a high-frequency driver (tweeter); a three-way adds a
midrange unit between the two extremes, and a four-way system divides
the musical range into four parts. Some systems use more than one driver
to cover a particular portion of the spectrum, to increase the power-han-
dling ability, improve dispersion, or both. Thus, a three-way system may
have more than three drivers if, for example, a pair of midrange units is
used.

A crossover (or crossover network) is a set of filters that separates the
signal in terms of its frequency content and routes the energy to which-
ever driver can accommodate the particular frequency most propitiously.
A user-adjustable control is usually provided for the relative sensitivity
of the higher-frequency units.

As soon as more than one driver is used, the ideal has been compro-
mised; sound is coming from more than one location, creating a spatial
disparity. It is as if there were two closely spaced violins, fundamentals
from one, overtones from the other. A temporal disparity also occurs be-
cause the woofer is relatively deep and the tweeter relatively shallow.
With the front of both drivers mounted on a common baffle board, the
bass sound starts off within the cabinet, the treble from a point close to
the surface. Thus bass soundwaves must travel farther from speaker to
listener than must the treble. Hence, overtones arrive at the ear before
the fundamental. To overcome this, some so-called “time-aligned” de-
signs stagger the physical position of the drivers so that the sound origi-
nates on the same plane.

Still, by itself, time alignment does not solve the underlying problem
caused by physically separate drivers. The sound may originate on the
same plane, but it still does not originate at the same point in space. Nor
does time alignment solve the problem of interference in the crossover re-

gion.

Crossover Interference. Over scme portion(s) of the musical spectrum
around each crossover point, two drivers are radiating sound. The two
soundwaves interfere with each other, constructively at some fre-
quencies, destructively at others, causing the total sound field in the
room to exhibit peaks and dips in response throughout each region of
overlap. When more than one driver is used to cover the same part of the
spectrum, the two may interfere with each other throughout that region,
although the possibility is less if they are located in the proper spatial
relationship to each other.

A crossover network does not abruptly shift the signal from driver to
driver. But the narrower the crossover region—the sharper the slope of
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the crossover network—the more limited will be the range of frequencies
over which these anomalies occur. The slope of the crossover depends
upon the number of “poles” used in the filter. A first-order slope is
gentle—6 dB/octave; a second-order slope is 12 dB/ octave; a third-order
18 dB/octave, etc. However, every filter has a certain “time delay” that
induces a rapidly changing phase shift in the crossover region. The higher
the order, the greater the time disparity induced by the crossover. So
again, a compromise must be made.

To avoid outright phase cancellation in the crossover region, theory
dictates that even-order filters should be avoided. However, many designs
use them where a first-order filter would force a driver to function with
signals bevond its capabilities and when a third-order filter would be too
expensive.

Two-Way or Three-way? If the number of problems increases with the
number of crossover networks and drivers, it would seem that a design
employing the fewest number—a two-way system—would be your best
choice. But that rarely is the case, since in a two-way system each driver
must operate over an extremely wide range.

To provide uniform dispersion (sound radiation in all directions), a
driver’s diameter must be smaller than a wavelength of the sound it re-
produces. Since the wavelength of a 15-kHz note 1s about % inch, a driver
capable of reproducing it with even reasonable dispersion is much too
small to be a useful woofer. In fact, if we demand good dispersion, such a
driver is unlikely to operate effectively even in the midrange area.

So in theory and in almost all cases in practice, three-way systems are
better than two-way designs. Although three-way systems require two
crossovers rather than one, these can be located at points where they are
less likely to be annoying. A practical two-way with reasonable power-
handling ability and broad response must use a crossover somewhere be-
tween 1 kHz and 2.5 kHz—an area in which we tend to be sensitive to re-
sponse anomalies. A three-way can use a woofer/midrange crossover ata
much lower frequency, say, between 300 Hz and 600 Hz, and a midrange/
tweeter crossover at a much higher frequency, perhaps between 4 kHz
and 8 kHz. In the ear’s most sensitive region, only one driver—the mid-
range—is active. Furthermore, a three-way system is likely to exhibit bet-
ter power-handling ability because each driver receives less of the total
power and because each can be designed to handle more power in its
range to start with.

Full-range electrostatic panels are different from “conventional” loud-
speaker systems using magnetic drivers. These are expensive and have a
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Only 6% deep, Boston
Acoustics’ Model 200 (far
left) is an “out of the way”
acoustic suspension sys-
tem. Center left is the
Belles 1, which isolates
drivers in separate enclo-
sures. The Epicure 1.13
(near left) is an acoustic
suspension bookshelf
system.
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Selecting a
speaker involves
compromises; you
must decide what
is most important.

sound character of their own. To produce adequate bass power, the pan-
els must be huge, and the radiation pattern varies from bipolar at low fre-
quencies to planar at progressively higher frequencies. Even some of the
so-called “full-range” electrostatics require a cone woofer to flesh out
their low end.

Bass Response. Bass response and bass power-handling ability are not
the same; the former denotes & speaker’s ability to reproduce low-fre-
quency sounds at an arbitrarily low listening level; the latter refers to its
ability to reproduce those fundamentals cleanly at realistic sound-pres-
sure levels.

It is certainly possible to design a small system using, say, a 4%-inch or
6-inch woofer/midrange that has essentially flat response down to 40 Hz
or perhaps even lower at relatively modest listening levels. And the
woofer in such a system can respond smoothly and with good dispersion
up to frequencies of from 2 to 3 kHz, where the tweeter would take over
and carry the response up to the limits of audibility. However, the laws of
physics require that a substantial volume of air be moved in order to gen-
erate high sound-pressure levels at low frequencies, something a small
cone has obvious difficulties in achieving. In a nutshell, a physically small
system can have excellent respense when used in a small room and at
modest listening levels, but is ill suited for a large room or loud listening
levels.

Equations from Thiele’s filter-theory approach to loudspeaker design
recognize several levels of compromise. First, there is the choice of “align-
ment.” One can design the system to act as a second-order high-pass fil-
ter. Essentially, this is the acoustic-suspension design—a speaker in a to-
tally sealed box. Below its bass cutoff frequency, system response
diminishes at 12 dB/octave. One can also “vent” the enclosure and create
a quasi-third-order or fourth-order “filter.” The vent may be a hole or
port of the proper dimensions, a port with an internal tube or duct, or a
“passive radiator” or “drone”—a wooferlike cone and suspension without
voice coil or magnet that is driven by the sound pressure within the box.

No one type of vent has a theoretical advantage over another; they all
accomplish the same purpose. However, some practical considerations
apply. If a vent’s diameter is small, the air velocity through it can get
quite high during loud bass passages, causing an unwanted wheezing or
whistling. Also, a small-diameter woofer used in combination with a
large-diameter passive radiator offers some advantages. The radiator can
produce a high bass sound-pressure level without much cone motion and
the smaller diameter woofer could work to higher frequencies without
poor dispersion.

For an enclosure of a given size, vented alignments provide either a
lower bass-cutoff frequency, greater efficiency, or lower distortion than
would a second-order system. Gains on two or all three fronts are possible
in lesser amounts, but below the cutoff frequency, response falls at 18 to
20dB/ octave. So while response may hold up flat to a lower frequency (if
that’s the way the tradeoff was made), once rolloff begins, it happens
faster than that of an acoustic-suspension system, and at very low fre-
quencies this design is likely to put out less sound than a sealed system.

The vented system has some practical drawbacks, too. At infrasonic
frequencies, the woofer cone is relatively uncontrolled because air es-
capes freely from the cabinet. Thus, a severely warped record played
through wideband electronics may cause the woofer to be driven exces-
sively. No “sound” is produced, but the cone’s wide excursions may intro-
duce distortion in the music that is present simultaneously. (A sharp in-
frasonic filter in the phono preamp will prevent this.) The acoustic-

High Fidelity’s Buying Guide to Stereo Components



A: INFINITE BAFFLE B: BASS REFLEX C: AIR SUSPENSION

D: ACOUSTICAL LABYRINTH

E: THREE TYPES OF HORN-LOADING

1981 Edition

The infinite baffle (A) is a large, sealed

box designed to completely “baffle” the
speaker’s rear wave from interfering with
its frontal radiation. The bass-reflex enclo-
sure (B) has an auxiliary opening, called a
port, which permits most of the speaker’s
rear energy to emerge in phase with the
front radiation. The air suspension system
(C) uses a relatively small enclosure that is
tightly sealed and stuffed with sound-
absorbent material in order to confine a
given amount of air behind the woofer
cone.

Two variations of the acoustical labyrinth, or
“tuned-column” design are shown. Earlier duct-
loaded enclosures (far left) had proportions
similar to those of bass reflex or infinite baffle en-
closures; recent models have taken advantage of
the possibilities inherent in this design to as-
sume a more columnarshape, known as the
“tower” design (near left).

Front-horn-loading (left)
uses speaker as compression
driver. Design shown is sim-
plified folded-horn design;
“grandaddy” or folded
horns, Klipschorn, is far
more complex. Center draw-
ing shows partial front-
horn-loading combined with
bass-reflex, while right
drawing shows one section
of double slot-loaded conical
horn designed by Hegeman.
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As soon as
more than one
driver is used,
the ideal is
compromised.

suspension design is less subject to this problem, because the air trapped
in the box tends to act like a spring and keep the cone in place at low fre-
quencies. (In an acoustic-suspension system, the cone displacement is
constant below resonance; in a vented system it increases.)

All vented alignments are not the same. For example, a bit lower re-
sponse or a bit more efficiency can be achieved by sacrificing uniformity of
response through the rest of the woofer’s range. By allowing response to
peak or ripple, other performance characteristics can be improved. In
fact, a boost around resonance is a common ploy to “improve” the appar-
ent bass response and to add punch. Whether this technique results in a
better-sounding system depends upon your listening tastes.

Higher-order alignments, such as sixth-order, require external elec-
tronics to synthesize the extra elements involved. These electronics—of-
ten referred to as speaker equalizers—are usually patched into the system
between preamp and power amp or in a tape-monitor loop. While they
boost (or equalize) response over part of the low bass, they are designed to
serve only one specific speaker design. Think of them as part of the
speaker, adding elements to the filter that cannot be synthesized acoust-
ically with convenience.

Again, the laws of physics call for tradeoffs here. The boost caused by
the “equalizer” demands that more power be supplied by your amplifier.
Furthermore, below cutoff, response drops even faster than in a simple
vented design—at 36 dB/octave.

After reviewing dozens of loudspeakers, we’ve found a general tend-
ency for acoustic-suspension (second-order) systems to have a “tight”
bass. A drum sounds as if its diaphragm is tautly stretched; the sound
builds up and decays quickly. The attack of a plucked bass viol is also no-
tably fast and when the instrument is bowed the sound has an astringent
quality. High-order systems have struck us as less fast in attack and de-
cay; the sound seems to hang on in a resonant fashion. And the higher the
“order” of the system, the more obvious the effect has been to us. (We
should stress that this is only our personal listening experiences, and
should not be considered as immutable as a law of physics.)

This is not to say that higher-order systems sound unpleasant. In fact,
for certain types of music they add punch. But yet, we would judge the
sonic character of an acoustic-suspension system of equivalent band-
width to be more “accurate” and prefer it ourselves. However, the
“equivalent” acoustic-suspension system would be larger or less efficient
than the vented one and/or may compare less favorably in some other
respect. You must therefore judge the relative merits of each system for
yourself.

The Midrange and Tweeter. So much emphasis has been placed on
Thiele’s studies and upon “computer-designed” speakers that we tend to
forget that, in practice, these techniques apply only to a very small part
of the spectrum—the very low bass. Since most of the action takes place
at frequencies well above 100 Hz, the importance of quality midrange and
tweeter units can’t be overestimated.

In a three-way system, the midrange is crucial; it handles fundamen-
tals corresponding to the topmost three octaves of a piano’s range and the
major overtones of most of the music. How well it does this is the key ele-
ment in determining a speaker’s “musicality.” A good midrange has the
clarity and airiness of reproduction that is essential in re-creating the
true sound of the instruments. The pinched edginess that often charac-
terizes the reproduction of the human voice, violin, and piano is usually
directly attributable to problems with the midrange driver.

The tweeter in a three-way system usually comes in at a frequency
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above 4 kHz—frequently as high as 8 kHz. Thus, rather than handling
any of the fundamental tones, it is concerned primarily with higher over-
tones. Its prime task is to maintain the realism of reproduction and to
assure that the instruments are distinguishable from their overtone
structure. Obviously, the higher the frequency at which the tweeter
comes in, the less the effect it has on tone color and the greater the rela-
tive importance of the midrange. Yet the tweeter establishes the bril-
liance or sheen of the cymbal, the attack of the triangle and xylophone,
etc. A very “electrifying” sound is usually traceable to a peaky or overly
sensitive tweeter. However, this type of exaggerated sound is ear-catching
and frequently is induced purposely to make the speaker sound more im-
pressive.

Stereo Imagery and Diffraction. The stereo illusion is created by a
subtle interplay of factors. To establish a solid center and an image that
spreads uniformly across the space between the speakers, to create an il-
lusion of depth and height, to free the sound from the speakers as it were,
both spexkers must radiate similar sounds at the same time. The plausi-
bility of the illusion depends on how well the two speakers are balanced
and how uniform is their dispersion.

It is thought that the “direct” sound—that which reaches the ear first—
is most critical in establishing the stereo image. Thus it is important that
this sound not be muddled or confused by nearby reflections. Further-
more, to assure a relatively broad “acceptable listening area”—the region
in which you can sit and still experience the stereo illusion—the speakers
should have a wide and uniform radiation pattern (dispersion).

To some extent a driver with very wide dispersion can be even more
subject to the early-reflection syndrome than one with poorer dispersion.
A soundwave propagated along the baffle board is “diffracted” by the
sharp discontinuity when it reaches the edge of the cabinet. This creates a
phantom sound source at the edge of the cabinet that confuses the stereo
illusion.

At low frequency, where sound wavelengths are long, the diffraction ef-
fect is less noticeable; at higher frequencies it can be substantial. Enclo-
sure shapes with smoothly rounded corners and/or inclusion of felt or
foam pads surrounding the high-frequency drivers are designed to pre-
vent these effects. The pads absorb sound traveling along the baffle board
and hence minimize the strength of the diffraction. More directional radi-
ators—those having a narrower dispersion—are also less subject to edge
effects simply because only a small portion of the sound travels along the
baftle board. The directionality of these radiators is not a negative factor,
provided that the dispersion is uniform over a sufficiently wide angle to
cover the listening area.

As should now be apparent, each loudspeaker-system, design results
from a series of compromises. And although each of the decisions may
have been technically “correct” in that the desired result was achieved,
you may not be pleased, because the particular compromise sacrificed
something you wanted for something you didn’t.

By now you should realize that determining what speaker is a “best
buy” is not a simple 2 + 2 equals 4 equation. “The Best” implies a syner-
gistic combination of performance and value. This article has dealt essen-
tially with performance factors. Value implies getting the most perform-
ance for the least money. You can best apply the contents of this article
by deciding which design offers you what you want and then searching
out the brand of speaker system that you can afford. This may sound like
a copout; it’s not. There are more than 1,200 models of speakers you can
buy. We wouldn’t presume to tell you which one will sound best to you.
Instead we’ve given you the tools on which to base your decision. HF
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A boost around
resonance is a
common trick to
“improve” bass
and add punch.
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8 Great Ways to

A selection of functional and enjoyable recordings

NN
g

g =
L A9

v 4
HARLES 1

COPLAND: Appalach-
ian Spring. St. Paul Chamber
Orchestra, Dennis Russell
Davies. Sounp 80 DLR 101A.

Em the standpoint of such accepted criteria of speaker performance
as frequency response, power-handling ability, dynamic range, clarity,
smoothness, definition, transparency, absence of spurious tonal color-
ation, transient attack, and any others you care to add, the best test
equipment remains your own hearing, and the best test material remains
musical recordings. This is not to deny the usefulness of such specialized
signals as warble tones, pink noise, and the like; nor does it deny the aid
provided by such devices as the sound-pressure-level meter or real-time
analyzer. But while these techniques can provide clues as to how a
speaker might sound, ultimately the only way to judge how it actually
does sound is to listen.

Of course, some compositions are better than others for this purpose.
The best choice is material that is fairly complex in harmonic structure
and richly scored. Music that is relatively thin in texture—solo guitar, for
instance-—-may sound good on any passable speaker. Beyond the music it-
self, of course, is the recording, and as it happens, classical performances
are generally less gimmicked than pop recordings. Often, in the latter,
you can’t be sure whether the distortion you hear should be attributed to
the playback system or was deliberately created for effect in the studio.

Some of my current favorites are among those that I have found espe-
cially good for judging speaker performance. I have tried to select them
carefully so that, in addition to their technical uses, a good measure of
musical merit also may be enjoyed by the serious stereo listener.

1. The Copland recording was made using the 3M digital audio mas-
tering system and in “real time”—which is to say that the entire piece was
played through and taped once, with no retakes, no splices, no mixdowns.
The tape then was used to cut the master disc. Doubtless the care la-
vished on the cutting and subsequent disc processing is as responsible as
anything else for the ultraclean sound and its unique impact. A kind of
artistic/technical synergism seems at work: The lean orchestration (the
original scoring for thirteen musicians) and the clean sonics make for an
exceptionally sharp aural focus that not only is very revealing of instru-
mental timbres, but—especially in some of the more forceful passages
toward the end—adds to the illusion that the entire ensemble is right in
your room. Basically, this production is a fine proving piece for midrange
response; if your speakers have it, there should be a startling sense of
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Judge Speakers

by Norman Eisenberg

presence. A closely related quality is the speakers’ ability to distinguish
between instruments with roughly the same tonal range but different
overtone structures. The work as a whole should create a tight, bright
acoustic feeling with well-etched tranrsients.

2. Whatever else they are—musically, personally, or philosophically—
the EFnigma Variations are a rich storehouse of tonal color, challenging
dynamics, and very wide spans of frequency. And the work demands
“wide stage” stereo treatment, so that the miking captures all the inner
detail while preserving the sense of ensemble. On a good playback system,
these desiderata will be joyfully apparent. On anything less, many sec-
tions may sound muddled. There also are several climaxes that stretch
your woofers’ suspension, and others that will demand nothing but the
smoothest response from your tweeters. One especially tricky passage in
the finale tests a speaker’s ability to handle sub-basement lows with
plenty of power. It is perhaps revealing, with all the fuss overtoday’s “su-
perdiscs,” that this one was made in 1975 and was neither direct-cut nor
processed from a digital master.

3. With all due respect to previous “Suites from the Water Music,”
hearing this full version is a revelation. The recording preserves an airy
feeling that—together with an ultraclean disc surface—affords amazing
clarity of instruments. This effect is the more interesting because the per-
formance uses original instruments that—historical authenticity aside—
evoke a remarkable acoustic quality, one that is bright but never brash.
At least that’s how it should sound through speakers with really smooth
response and good transient behavior. Especially good for this evaluation
are Band 3 of Side 1 (the Allegro), and the Minuet toward the end of Side
2, where a deep, well-paced rhythm abruptly intrudes upon a passage for
strings and thoroughbass and in turn is followed by the sudden piping of
high-pitched piccolos. This record should sound different from perform-
ances with modern instruments; if it doesn’t, start shopping for new
speakers.

4. Mahler’s Fifth Symphony abounds in sonic grandeur. It spans the

full reaches of dynamic range and frequency response and presents a daz-
zling assortment of instrumental timbres and groupings. The first move-
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BERNARD
HAITINK

ELGAR: Enigma Varia-
tions.* STRAUSS: Don Juan.'
London Philharmonic Orches-
tra*, Concertgebouw Orchestrat,
Bernard Haitink. PHILIPS 6500
481.
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WATER MUSIC

Concenus musicus Wicn
Nikolaus Harnoncoure

4

HANDEL: Water Music.
Concentus Musicus, Nikolaus
Harnoncourt. TELEFUNKEN
6.42497.
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MAHLER: Symphony
No. 5. Philadelphia Orchestra,

James Levine. RCA ARL 2-2905.

RAVEL: Bolero; La
Valse; Rapsodie espagnole.
Boston Symphony Orchestra,
Seiji Ozawa. DEUTSCHE GRAM-
MOPHON 2530 475.

STRAVINSKY: The

Firebird Suite (1919 Version).

BORODIN: Prince Igor:
Overture; Polovetsian
Dances.* Atlanta Symphony
Orchestra and Chorus*, Robert
Shaw. TELARCc DG 10029.

ment’s opening brass and later massed strings will test the mettle of your
speakers’ midrange and highs. So will the stormy second movement. In
the Adagietto, listen for strength but no brashness in the strings. Inciden-
tally, the sustained-note passages here are good for checking your turn-
table’s wow and flutter. In the finale, there’s another brass choir to chal-
lenge your system’s high-end response. The later interplay between
strings and winds will demolish a system that lacks ample dynamic range
and sufficient power capability to span that range. The final bars of the
full orchestral climax should come through with a definite sense of the
drums and brass choirs holding firmly under it all.

5. La Valse’s big timpani burst and the galloping passages after it
were used as a keynote theme from an early Vox album called “This Is
High Fidelity,” produced more than twenty years ago and, sadly, out of
print now. I have long searched for a stereo version of the work that
sounded as good, and this DG recording is it. There is something about
much of Ravel’s orchestrations that suggests a rapid-fire succession of
taut transients, deep but well-defined bass passages, limitless tonal color-
ation for the midfrequencies, and piercing highs that make you wonder
why you ever needed an oscillator to test tweeters. These effects abound
in La Valse and in the Rapsodie.

Bolero, of course, is a tour de force of subtle changes in orchestral color,
and you should be able to detect the sonic differences between each state-
ment of the theme and the next. It also is an excellent test of stereo imag-
ing in terms of both left-to-right breadth and front-to-rear depth. Correct
stereo imaging involves correct phase relationships, good treble disper-
sion, linear power response, and other speaker design parameters, as well
as effective placement in your room. With these pointers in mind, you
may find yourself listening to that old Bolero with some fresh insight. By
the way, this one was taped in 1974 and transferred to disc by the conven-
tional method—but with care.

6. The Telarc disc was cut from a master tape made by the Sound-
stream digital recording system, obviously saving as many decibels as
could be cut into the groove. From the very first notes of the Stravinsky,
with their subterranean lows, you know that something special—soni-
cally anyway—is going on. Look out for that lightning-bolt chord that
starts (and reappears throughout)Kashchei’s dance; it could, at high vol-
ume, tax your speakers’ suspension. It also could drive your amplifier (or
receiver) into clipping. It actually tripped the overload protection circuit
in one receiver I tried it on, shutting the set down momentarily as if some-
one had pulled the plug. The same thing happened again at the end of the
piece.

Some listeners—audio types, at that—have complained that, for all the
dynamics and muscular tonality on this disc, it lacks a certain warmth
and richness and takes on an antiseptic quality. Be that as it may, on ca-
pable speakers the overall sound is so clean you may find you are comfort-
ably playing your system louder than usual. In my own listening room, I
clocked sound pressure levels—at a distance of about ten feet from my
speakers—of 95 to 100 dB, which sounded (subjectively) fairly appro-
priate to this recording. The same levels could bother me with many
other recordings. So, in a real sense, the record is a test of the many distor-
tions that add up to what is known as “listener fatigue,” and as playback
equipment goes these days, that problem is most likely to resulf from
less-than-great speakers. Some of the passages also will tax a phono
pickup’s tracking ability. Watch out for stylus jumps during the massed
crescendos.

Just past the Kashchei chord, your speakers should make a splendid
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recovery and quickly settle down to project the soft, rhythmic passage of
bassoons and low horns over strings. Listen here for any signs of tonal
dropout. You should not have to turn up the volume to hear all the inner
orchestral detail clearly. Listen carefully in the Finale as the music builds
to the climax with sudden outbursts of brilliant brass and of heavy per-
cussion with the triangle bravely tinkling away on top of it all. The final
bass drum should set up a brief vibration that seems to hover in the air
about the speakers.

The opening bars of the Polovetsian Dances are a good test of tweeter
response: Can you distinguish among the various woodwinds? At the end
of the first chorus, listen to the roll of timpani and bass drum, which
should make you feel as if a thunderstorm has erupted in your room. At
fairly loud playback levels, the bass will come up from the floorboards;
you may actually feel it in your legs.

7. The Rite of Spring is still the best all-purpose single opus for show-
ing off or showing up a high fidelity system. It has everything an audio-
minded fanatic could wish to test the capabilities of his playback equip-
ment. Did Stravinsky, sixty-six years ago, have some kind of audio pres-
ence? Certainly, the score lends itself most obligingly to the art and arti-
fice of modern recording and playback techniques. So much is going on
here, it is impossible to list every possible example of sonic wonderment
that is useful for testing. One of my longtime favorites comes soon after
the opening: The strings, repeating a chord in sharp, asymmetrical
rhythms, evoke eruptions from the brasses and woodwinds and lead to a
thunderous descending climax in the deep bass tones of percussion and
brass. On a top playback system, the visceral effect becomes over-
whelming.

And, near the middle of Side 2, there’s a section with heavy drum work
along with high woodwinds and brass. Each instrumental group should
be clearly audible; if the high-pitched tones waver, it’s a sign of inter-
modulation distortion—in the pickup, amplifier, or speakers. Toward the
end of the piece is a passage where the cymbals should sound as if they are
tearing 