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Ohm’s
Law 7-

Big bass sound can come from
small bookshelf loudspeakers.

Among loudspeaker
manufacturers, traditional
wisdom has it that you need
a big woofer in a big cabinet
for really deep bass.

Once again, Ohm has
defied the traditional laws of
loudspeaker design.

The OhmL is acompact,
reasonably-priced, vented
loudspeaker which rests
comfortably on a bookshelf.

Yet, its bass response
is absolutely flat to 42 Hz.
And it can be driven to loud
levels with as little as 15
watts rms. (That's only half
as much power as a com-
parable acoustic suspension
system needs.)

But there’s more to an
Ohm L than superlative bass
and high efficiency in an
easy-to-live-with size. Using
time/phase matched drivers,
and Ohm'’s phase consistent
crossover, the L achieves a
highly coherent sound that
many expensive, widely-
advertised “phase aligned”
systems can only envy.

The Ohm L woofer;, output capacity unmatched by any other
8" woofer we've tested.

Here’s what the audio
critics have said about the
Ohm L:

High Fidelity Magazine:

“In listening tests, the
Ohm L’s aspirations ex-

e 18R mn"
ceeded those expected of
its price class by a notable
margin. The overall sound
is solid, yet transparent and
detailed. Deep bass is tight,
with a sense of ease that
is maintained to relatively
highlistening levels...Stereo
imaging is excellent - to
the point where the sound
seems totally detached

from the speakers.”
Sound Advice:

“This speaker also
rates high in depth, ambient
reproduction, and airiness...
the L is a very musical
speaker, does a good job
with the delicacy of orches-
tral and choral music, has
great dynamic punch, is quite
efficient (8 watts for 100 dB
at 3’), sounds goodin a small
room... and absolutely
blooms in a large room (out-
put to spare).”

Stereo Review:

“The Ohm L, though
diminutive beside many of
the floor-standing or oversize
‘bookshelf’ speakers we
have seen, sounded in every
way like a full-size system.
Blindfolded, one would never
guess its compact dimen-
sions.” (Copyright 1977 by
the Ziff-Davis Publishing Co.
Reprinted from Stereo
Review June, 1977 by per-
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mission. All rights reserved.)
Sound (Canada):

“...This is a loud-
speaker which, despite its
small size, manages to sound
large...The high frequencies
are crisp and one listener
remarked that one could
count the wires on the
brushes. The low frequencies
are well-controlled and there
is a very good compromise
between sensitivity,
damping, and low bass. The
lows are strong without
deteriorating into the one
note variety and deep with-
out becoming lost by over-
damping.”

For 13 complete reviews,
and full specifications,
please write us at Ohm
Acoustics Corp., 241 Taaffe
Place, Brooklyn,N.Y. 11205.

We make loudspeakers
correctly.
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Editorial

What’s in it for you? Plenty!

For this, our second edition of HIGH FIDELITY*'S BUYING GUIDE
TO STEREO COMPONENTS, our staff of top audio writers has focused
on key information you should know to get the most from a stereo
system—both when you buy it and after you get it home.

The first step, of course, is figuring out what equipment to buy,
kow much to spend on it, and where to buy it. lvan Berger takes you
step-by-step through the process of deciding how much money to
apportion for each component. Then he suggests what is the best
strategy to use when purchasing a stereo system thatis in keeping
with your budget.

All the best equipment in the world won’t sound its best unless
it’s connected and set up correctly. Simply reversing some wires or
moving a speaker a few inches here or there may give your system a
certain sparkle. Ed Foster has dozens of timely tips on this subject
in his article “Secrets of Super Sounding Stereo.”

And what happens when you turn the power switch on and noth-
ing happens? Before you repack your equipment and rush it off to
therepair shop, consider some of the home remedies Howard Rob-
ersondiscusses in ““How to Troubleshoot Your Stereo System.”

Ifyou plan to use a cassette recorder in your stereo setup, sooner
or later you’ll have to decide what tape to use. it’s not just a case of
buying the most expensive tape. That may be a waste of money.
Larry Zide looks at the factors affecting your choicein “What One
Tape Type is Best?”’

Car stereo has literally exploded during the past year. It’s not
difficult to spend as much on a system for your car as you have for
your home. But you’re much more on your own with car stereo
components, as Robert Angus points out in ‘““The Right Way to Buy
Car Stereo.”

Whatever you’re in the market for—audio, video, or car compo-
nents—you need information on which to base your decisions. Our
massive 200-page buying guide section gives you a head start.
Specifications have been collected on thousands of new products
from hundreds of manufacturers and assembled into more than a
dozen categories. Qur introduction to the section explains how you
can best make use of the material.

Many of you who purchased last year’s edition have written us,
sayingwhat avaluable buying/reference book it has proven. This
year’s edition is even more comprehensive and fact-filled, and we
think it will prove a worthy addition to your bookshelf. —WT
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Bought expensive speakers?

Better not lSten to ours!

However, if you're looking for incredible sounding speakers

at an affordable price, by all means do! You will find that for less money than you
planned on spending you can get much better sounding speakers than you dreamed you could ever afford.
Polk Audio loudspeakers have received worldwide praise b=cause peop e recognize that they offer
remarkable value. Critical acclaim such as the following makes it clear why Polk speakers

have become famous for offering the best possible sound tor the money.

“Polk Audio is a small, Maryland-based company whose speakers enjoy an
enviable reputation among audiophiles who would prefer to own such exotica
as the Beveridge System 2SW-1 ($7000 per pair) or Pyramid Metronome s
($5200 per pair) but don’t haye the golden wallets to match their
golden ears!” The Complete Buyer's Guide to Stereo/Hi-Fi Equipment

“Audio experts know that the price of a speaker is not always
directly proportional to its quality. Nowhere at CES was that fact
more dramatically demonstrated than in room 900 of the Pick Congress
where the folks from Polk Audio of Baltimore were demonstrating
their speaker line...” High Fidelity Trade News

“They (Polk 10’s) are a high definition speaker system deserving Monitor 5
the very best associated electronics. And at their price, they
are simply a steal!” Audio Advisor-Audiogram

Real-Time Array 12
Monitor 10 Reference Monitor System

Monitor 7

Polk Audio loudspeakers, starting around $125 each, are available at the world's finest hi-fi stores. Write

audio)
us for complete information on our products and the location of the Polk Audio dealer nearest you.

Polk Audio Inc. 1205 S. Carey St., Baltimore, Md. 21230 Dept. B6 S euIRan SETIES Pec
Distributed in Canada by Edon Acoustics — Ottawa INCREDIBLE SOUND-AFFORDABLE PRICE
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There is only
one real pioneer

I€s Sony.

In 1954, a fledgling Japanese

company that virtually founded the era of transis-

1957. tape recorder manufacturer visited torized high fidelity—is still at its very forefront.
The world's fist - AMETICa to investigate a new device

The V5 receiver:
To this day, only Sony offers Sony quality.

Q) Unlike hi-fi receivers designed

pocket tansistor  called the transistor.

At first, things were less than encouraging.
“Transistors are only good @

for hearing aids,” they were told.
“And besides, they can’t be
mass produced.”

Undeterred, the Japanese
representatives returne l
to Tokyo.

irty-six months
later, the world saw its
first pocket transistor
radio.

Followed by the
world’s first all-tran- 1954-
sistor FM radio. e

~ And, partially as a Jspanese
sign of their continuirg
dedication to audio, the Tokyo
Telecommunications Engineer-
ing Corporation adapted the
Latin word for sound—*sonus”
and changed its narne to Sony.

In the years that have
followed, Sony has never falter-
ed in its dedication to techno-
logical innovation. And we'd be

loathe to estimate how often our advances have

ended up on the circuiit boards and front panels

of our competitors’ equipment as

“technological breakthroughs””
But encugh of the past.
The hi-fi components

featured here stan

quent proof that Sony—the

1950; it

aVe . p—
G a4
| RRI=S

A few SonyAudio firsts:

1949: Obtained patent on the basic magnetic
tape-recording system.

1952: Developed stereo broadcasting in Japan.
1954: Introduced condenser microphone.

1955: First consumer stereo tape recorder
in Japdn.
1959: Invented “Tunnel Diode™; basis of ™~

all high-speed, low-distortion semi-

conductors.
1965: First all-silicon solid state amplifier.

1966: The first servo-controlled turntable.
Forerunner of quartz-locked turntables.

1968: First electronic end of record sensor
1969: First digital-synthesized FM tuner.
1969: Invented the ferrite tape head.

1973: Inverited the V-FET: Opened era of

high-speed transistors.
1973: First to manufacture ferrichrome tape. i

1973: Dr. Esaki wins Nobel Prize in Physics
for “Tunnel Diode””

1975: First turntable with carbon-fiber tore arm.

1977: The world’s first consumer digital audio
processor.

1977: First consumer amplifier with pulse
power supply.
1978: Patented liquid crystal recording meters.

as elo-

to impress you with a facade of
magic buttons and switches,
Sony receivers are designed to
impress you with rich sound.
Case in point: the V5.
In technical terms, the V5
delivers 85 watts per channel at

' 8 ohms from 20 to 20,000 hertz

with no more than 0.07% total
harmonic distortion.

In human terms, this means
the receiver can reproduce every
note of music any instrument
can play with no audible dis-
tortion. And it can power two sets
of speakers without straining,

But that’s only the
beginning.

Instead of using the mun-
dane power transformers found
in competitors’ products, the V5
utilizes more expensive toroidal
core transformers that provide
richer bass.

|979 . The V5 receiver: Designed for people who appreciate
-

value as much as they appreciate sound.



in high hdelity.

Instead of cutting corners by using a flimsy mlg]T? »
pressboard bottom, we’ve cut interference by integrated amplifier "
. . . . and ST-J60 digital synthesized FM tuner. Separate components that sound as
encasing the entire receiver in metal. sophisticated us they look.
And for better FM reception, instead of tape, remote control and timer capabilities, and

using the standard three- or four-gang variable-  the kind of high-quality D.C. tape head amplifier
tuning capacitor, we've opted for a higher quality  you'll find in almost no one else’s tape decks.

five-gang model. But you really haven’t heard anything yet.

allof which explamns why if you ey Unfortunately, we don’t have enough space

dollars less for one of our competitors’ receivers, h 1 h lete S hidfi
it’s probably because you're getting less receiver. ~ N€re {0 t€ll you the complete Sony hi-fi story.
Like the way a recent dealer survey rated our

The new Sony cassette decks: turntables #1 in val
The state of the art, from the al:{c? ;erl%srmanlge.va ue
people who invented it. - . Or the way our

Since we introduced new separate tuners
tape recording to Japan in 1950, and amplifiers (not to
Sony has sold millions of mention MICro Compo-
tape decks. nents) utilize highly

A quick look at our new advanced light-weight
TC-K65 cassette deck will ulse power sxclipplies

istortion

Sony remains one of the only hi-fi con;panies to produce our
own tape transports, motors, meters, heads—even the tape ftself. whose levels of

explain Whﬂ' ‘
Like all two-motor cassette decks, the are virtually unmeasurable.
TC-K65 is designed for low wow and flutter. Or how they use a NASA developed*‘Thermo-

Unlike others, however, we feature Dynamic Cooling System” that eliminates heat,

“brushless and slotless” motors that - , g excess wire and the distortion
reduce this problem to the point 1:;) and interference that normally
of being inaudible. ¥ accompany them.

Instead of using just any S If youd like to hear more
tape head material, the TC-K65 about the complete line of Sony
features Sony “Sendust and hi-fi components (or if you need
Ferrite” heads that combine wide the name of your nearest dealer)
response with extreme durability. write to Sony, PO.Box CN 04050,

Instead of using an ordinary Trenton, New Jersey 08650.
metering system, we've developed a D: Ccoling System Until mow, only In the meantime, if somebody
16-segment LED meter whose life ex- AFARATETH sarciiat makes noise about innovations
pectancy far exceeds the fancy blue fluorescent  in high fidelity. think of the biggest pioneer in audio.
models other companies are currently touting. And remember Sony.

And there’ also a “Random Music Sensor” SONY AUDIO
for preprogramming tapes, settings for metal We've nSv)er put QLIF fiame of anything

© 1979 Sony Industries. a Div. of Sony Corp. of America. 9 West 57th St..N.Y.. N.Y. 10019, on’
Sony is a registered trademark of Sony Corpaoration that wasnt the beSt
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The high bias standard.

In the past few years, these fine deck
manufacturers have helped to push
the cassette medium ever closer to
the ultimate boundaries of high
fidelity. Today, their best decks
can produce results that are
virtually indistinguishable
from those of the best reel-to-
reel machines.

Through all of their tech-
nical breakthroughs,they’ve
had one thing in common.
They all use TDK SA as
their reference tape for the
high bias position. These
manufacturers wanted a
tape that could extract
every last drop of per-
formance from their decks
and they chose SA.

| = = 3
|
SUPER AVILYN CASSETT:

|
Super Precision "assetie Macharsem i

SA-CO90 £TDK

STATE OF THE 2RT PERFORMANCE

And to make sure that
kind of performance
isduplicated by each
and every deck that
comes off the assembly
line, these manufac-
turers use SA to align
their decks before they
leave the factory.

CIRCLE 20 ON READER-SERVICE CARD

Which makes SA the logical choice
for home use; the best way to be sure
you get all the sound you’ve paid for.

But sound isn’t the only reason
SA isthe high bias standard. Its
super-precision mechanism is the
most advanced and reliable TDK has
ever made—and we’ve been backing
our cassettes with a full lifetime
warranty* longer than anyone else
in hi fi—more than 10 years.

So if you would like to raise your
own recording standards, simply switch
to the tape that’s become a recording
legend—TDK SA. TDK Electronics
Corp., Garden City, NY 11530.

STDIK

The machine for your machine.

“In the untikety event that any TDK cassette gver 1ails 10 perform due 10 a defect.n matetials

warkmanship Ssmply retun il 10 your local. gealer.or to TOK for a tre:

e o acE e



Glossary

A/B test A listening test in which two
similar audio devices (or program sources)
are compared by rapidly switching be-
tween them while the rest of the system is
unchanged, except for relative volume ad-
justment if needed. A/B tests are particu-
larly germane in evaluating loudspeakers,
although they also can reveal audible dif-
ferences in any sound equipment

alignment [n a tape recorder, the physi-
cal positioning of a tape head relative to the
tape itself. Alignment in all respects must
conform to rigid requirements in order for a
recorder to function properly. In an FM
tuner, critical circuit adjustments that are
needed for optimum performance

automatic reverse Ability of some four-
track stereo tape recorders to play the sec-
ond pair of stereo tracks automatically, in
the reverse direction, without need to inter-
change the empty and full reels after the
first pair of stereo tracks has been played

azimuth The angle of a tape head’s pole-
piece slot relative to the direction of tape
travel. See ""alignment.”

balanced output An output, as from a
microphone or antenna, in which the leads
that carry the signal voltage are arranged
symmetrically above and below a third neu-
tral circuit or ground. This arrangement, in
which a third conductor at ground potential
is sometimes used, tends to cancel any
noise picked up by long lengths of inter-
connecting cable

bias 1. Antiskating; a force that counter-
acts a pivoted arm'’s tendency to swing in-
ward. 2. A critical amount of voltage ap-
plied to a device to prepare it for correct
performance. In tape recording, the bias is
a steady-state magnetic field applied to the
tape to enable it to respond more com-
pletely and more accurately to the fluctuat-
ing magnetic impulses of the audio signal
Although sometimes a DC (fixed-magnetic-
polarity) field, the usual bias is provided by
an ultrasonic alternating-polarity field of
50,000 Hz or higher frequency

bidirectional microphone A micro-
phone which is equally sensitive to sounds
arriving at it from in front or in back but dis-
criminates against sounds arriving at it
from the sides.

capstan The motor-driven spindle that
feeds a tape at constant speed past the ma-
chine’s heads. The tape is usually gripped
between the capstan and a soft-surfaced
pinch wheel or “idler’' to minimize slippage
at the capstan

capture ratio A tuner's ability, ex-
pressed in decibels, to select the stronger
of two signals at or near the same fre-
quency. The lower the number, the better.

cardiold microphone An essentially

1980 Edition

unidirectional microphone having a heart-
shaped "‘polar pattern.”

channel separation The degree to
which the signal in any one of a set of chan-
nels is kept apart from the signal in others
Expressed in decibels. the greater the
number. the more the separation

coercivity A measure of the amount of
applied magnetic field (ot opposite polar-
ity) that is necessary to rastore a magne-
tized body to a state of zero magnetism
High-coercivity tapes exhibit less tendency
toward self-erasure and thus have en-
hanced high - frequency - response char-
acteristics. but they are harder to erase
completely

compression A device that narrows the

dynamic range of a signal, the opposite o
an expander

decibel Abbreviated dB, the decibel is a
unit used to compare levels of signa
power, defined so that power in decibels
equal 10 times the logarithm (base 10) of
the rafio of signal power levels. This equal-
ity of levels is stated as 0 dE, and 0 dB also
indicates a reference level from which
changes are measured. Note that a two-to-
one ratio of power is 3 dE. The smallest
change the ear can hear is said to be 1 dB
while a two-to-one change in apparent
oudness is about 10 dB

DIN Letters stand for Deutsche Industrie
Norm and designate performance sfand-
ards followed in Europe as well as the type

Audio Pulse Digital Time Delay is pos-
sibly the greatest advance in sound
reproduction since stereo. A strong
statement indeed, but we feel strongly
about it. By means of
time delay, the ambi-
ence of the live per-
formance is returned
to the music ina way
not possible with
ordinary stereo repro-
duction.
Stereo gave us left
and right imaging —
Audio Pulse gives us
the realism of depth
and spatial percep-
tion by digitally pro-
cessing, delaying and

recirculating program materizl through
a seondary set of rear speakers. The
apparent size and acoustic treatment
of that area can be adjusced by simple

front-panel functions.

Digital time delay
must really be heard
to be appreciated...
but once you do, you
won't wan: to listen
without it.

Audio Pulse offers
complete digital ime
delay systems. Model
Two, the new Model
1000 and two sets of
specially designed
seconcary speakers

YOU WON’T MISS IT UNTIL IT’S GONE...
© 1979 Audio Pulse, Inc., 4323 Arden Drive, El Monte, CA. 91731 (213) 579-4873
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It survived acid rodk,
four years of college and
two kids.




Now you're ready for JVC.

Face it. Your old compact stereo
has had it.

[t played you some of the best music
ever put on records, but now your ears
and your bank account are ready for
something better.

Not just shinier and louder, though.
You want a stereo that gives you
more sound quality. Not just more
complication.

Now you're ready for JVC.

Because while our competitors were
concerned with outdoing each other,
we've been concerned with giving you
features you could use, performance
you could afford, and durability that's
legendary in the hi-fi world.

Since we invented Quartz-Lock (the
most accurate turntable drive system
in the world), we can offer you one of
the lowest price Quartz turntables on
the market. We knew you weren't a
recording engineer so we developed a
Multi-Peak L.E.D. meteringsystem
that lets anyone
make perfect cassette
recordings. And we
packed our equipment

with sensible safequards like a Triple
Power Protection circuit that keeps
your speakers and amplifier from
getting zapped. As well as circuitry
that pulls in FM better than you've
ever heard it on your compact.

So before you descend into the
maelstrom of hype, hearsay and techno-
jargon, call800-221-7502 (in NY State
call 212-476-8300) and discover your
nearest JVC dealer. Or write to USJVC
Corp.,58-75 Queens Midtown Express-
way, Maspeth, NY 11378.

He’'ll open up a world of sound so
wide you may foresake TV and reading
for the joy of discovering new sounds
on your old records, and amazing
sounds on new records.

When you're ready for a world of
music that real, you're ready for JVC.

Shown: syster

e A-S7 integrat plifier (S0w/ch
20-20kHz. 8-6hm, 05%THD), 1 d t

AM/FM tuner, QL-A2 Quar

MK
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HEADPHONES
THAT PUT THE MOS'I'
EXPEN

~7)

SPEAKER SYS'l' EMS
TO SHAME.

When you listen to Sony headphones, you'll share an

intimacy with the music you: ve probably never experienced before;

b4

you'll hear subtleties you've missed with most speakers.
Admittedly, this may sound rather extraordinary.
But then, so do our headphones.

SONY

We've never put our name
on anything that wasn’t the bes:.

- A, :
Order Toll Free!
Except N Y Alas Hawan

800-221-0974

FOR ORDERS ONLY!
Mon. & Thurs.-9 AM-T PM, Tues., Wed., Fri., Sal.-3 AM-5 PM

STEREO e

HOT-LINE

CHECK US ouT!
v Our prices are the lowest.
v Oiscounts on over 60 major brands.
L v Reliability: one of the oldest audio
I mail-order houses in the U.S.A.
.+ Rated #1: by a leading trade publication.
.~ Large inventory: we buy in volume

£l getting the best deals from the manutac-
turers, you get the best deal from us.

4 GIVE US THE OPPORTUNITY TO BEAT THE

- BEST DEAL YOU'VE BEEN ABLE TO FIND.

— QUOTES AND INFORMATION—
(212)253 -8888. 9AM-5PM MON_-SAT N.Y TIME

" m Write or Call us now for the lowest -
o price quotes and a Free price fiyer.

- STEREQ CORPORATION
: OF AMERICA

1 SC-1629 Flatbush Ave.  wemm
L @8 Brookiyn, New York 11210
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8 IMNPORTANT REASONS WHY
MORE PEOPLE BUY TOP

QUALITY EQUIPMENT FROM
INTERNATIONAL HI-FI THAN ANY

OTHER MAIL ORDER COMPANY

MORE THAN 80,000
CUSTOMERS NATIONWIDE

. Guaranteed lowest price
price many dealers pay.
No-risk, no-deposit . .. phone orders
shipped C.0.D. or Credit Card.

Same day shipping when ordered by 1p.m.
Seven audio advisors provide professionat
help for the inexperienced buyer.

Fully insured shipments plus full
manufacturers’ warranty

Exclusive "'no lemon’ guarantee.

Fully statfed customer service department.
Over 70 top name brands equipment
most mail order and discount

dealers can’t supply. @
CALL NOW

(301) 488-9600

Mon.-Fri. 9-9, Sat. 9-4

Write for: * Brochure with prices and lines
* Tips on buying by mail

International
H| F| Distributors

Moravia Center
Induslual Park. Dept. BG-9
Baltimore. Maryland 21206

. you pay same
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of unitized connecting plug and its mating
socket in which a number of pins and holes
enable more than one function or more
than one channel to be handled by a single
connector

direct drive A type of transmission sys-
tem in turntables in which the rotating plat-
ter is attached directly to the motor shaft
without intervening linkages, belts, idlers,
or gears

directivity, speaker A tendency of
some speakers to ‘““beam' or reproduce
less clearly and/or strongly off axis as fre-
quency rises. Multidirectional or "‘omnidi-
rectional” speakers represent a design ef-
fort to avoid beaming and to radiate all
frequencies uniformly

Dolby Adevice thatincreases the signal-
to-noise ratio of a recording medium by
raising the volume of quiet passages in se-
lected frequency ranges prior to recording,
and lowering them to their original levels
during playback, thus automatically reduc-
ing any noise introduced in recording or
playback.

double-play tape Tape having half the
thickness, and hence double the running
time (for a given reel size) of “standard”
1'%-mil tape

equalization Altering the frequency or
phase characteristics of a signal or audio
device to meet specific requirements. In
disc recording the bass frequencies are
de-emphasized or reduced in amplitude to
restrict the movement of the cutting stylus
to practicable proportions within the nar-
row record groove. The treble frequencies,
however, are boosted or pre-emphasized
to overcome surface noise. The resultant
response curve is known as the RIAA
recording characteristic. In playback the
inverse of this characteristic must be intro-
duced to the signal for accurate reproduc-
tion, and suitable networks for doing so are
built into all modern high fidelity equipment
that has a ‘‘magnetic phono'' input.

Equalization also figures in tape record-
ing and playback. In fact, correct equal-
ization together with correct bias are es-
sential to realizing optimum performance
from a given magnetic tape. The circuitry
for doing this is included in the tape pream-
plifier supplied as part of a specific tape
deck.

In FM broadcasting a certain amount of
treble boost is added to the audio signal to
suit it to the transmission medium or RF
carrier wave. This boost is equalized by a
de-emphasis network built into all FM
tuners and receivers.

The term equalization also applies to
special auxiliary networks or devices
which, inserted into a playback system be-
fore the loudspeaker and/or power ampli-
fier, may be used to modify the system's
sound to compensate for variations in pro-
gram material, room acoustics, and the re-
sponse of individual components in the
system. These devices can do so more pre-
cisely and more effectively than conven-
tional tone controls.

expander A device that automatically
widens the dynamic range of an audio sig-

nal, making loud passages louder and soft
passages softer.

High Fidelity’s Buying Guide to Stereo Components



NOBODY GAN MATGH
UR PERFORMANGE
BEGAUSE NOBODY GAN MATGH
OUR TECHNOLOGY.
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Kenwood has consistently made the
significant -echnical advancements that
make a difference you can hear. Like
the first introducticn of DC into inte-
grated ampilifiers.

And now, Kenwood does it again.

Our exclusive Hi-Speed amplifier has
actually changed the standards by
which high fidelity is measured. It re-
acts much faster to changes in the
music, particularly in the mid to upper
frequencies. So all the subtieties of the
music come through —even an indi-
vidual sing=rin a backup vocal group.

In our tuners, we've developed Pulse-
Count Detector circuitry to digitally re-
duce FM distortion by half while signifi-
cantly reducing background noise. You'll
hear the di*ference in your FM reception
as a more distinct, clearer sound. And
only Kenwood has it.

in fact, every Kenwood component has
exclusive f2atures that improve sound
quality. Like turntables with resin-concrete
bases that virtually eliminate unwanted vi-
brations, and an extra-heavy, high inertia
platter that keeps the record speed con-
stant. And our dual-belt cassette decks that
use a unique, extra-heavy flywheel for con-
stant tape speed and better reliability.

Your Kenwood dealer can demonstrate
how these features actually improve the
tonal quality of your music.

And that's what great performance is
all about.

® KENWOOD

For the Kenwood dealer nearest you, see your Yellow Pages,
or write <enwood, P.O. Box 6213, Carson, CA 90749
In Canada: Magnasonic Canada, Ltd.
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TheRi
Mitsubishi.

It's called The System, automatic operation. Not to  the spurious vibrations caused
from Mitsubishi. mention its specially designed by conventional paper cone

And we don't call itritzy  high-resolution, low-resonance speakers, because they aren't
simply to justify its price. tone arm for faultless sound.  made from paper.

Because as anyone who A three-head, closed Instead, we make our cone
knows woofers from tweeters  loop, dual-capstan drive tape  with an aluminum honeycomb
will tell you, theres more ta deck, complete with feather  core in a sandwich of glass
ritzy than mere expense. touch controls that let you fiber. The honeycomb structure

Theres a pre-amplifier record professional quality is rigid enough to maintain
with complete dual-monaural cassette tapes. its shape, yet light enough to
construction and a built-in Impressed? Theres more.  be exceptionally responsive.

" head amp for moving coil An AM/FM stereo tuner Put each of these remark-
" phonograph cartridges. with a quartz-PLL synthesizer, able components together in

| A 75 watt, 100 watt, or 150  plus LEDs and digital read-  one handsome rack, and you've
watt amplifier, each capable of out, for the ultimate in tuning  got The System.

80 dB inter-channel separa-  accuracy and convenience. One name. One look.
tion, a high signal-to-noise Peak meters that can dock From one company, with
ratio and low distortion. with the amplifier and monitor one standard of quality.

A Logic Control Turntable your equipment channel by Excellence.

that breaks every record in channel. So you can maintain z MITSUBISHI
the industry for completely perfect balance and protect AUDIO SYSTEMS

the system from overload.
o And last, but not least
- ritzy, our exclusive new MS-40

|;, loudspeakers.

They completely eliminate

DR-720—Rack, DA-P20--Preamplifier. DA-AI0DC —Power Amplifier, DA-720—FM Stereo Tuner, DA-MI0—Power Level Meter, DP-EC20— Tumtable Unit, DT-30
Cassette Tape Deck and MS-40—Speakers. For more information write Melco Sales, Inc., Dept. 47, 3030 East Victoria Street Compton, California 90221
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Radie fhaek

HAS THE BEST IN AUDIO HI-FI:
TUNERS » RECEIVERS « TURNTABLES
HEADPHONES » MICROPHONES
AUTOSOUND « ACCESSORIES

AND
Pan American
Electronics, Inc.
A

Radio fhaek

AUTHORIZED SALES CENTER

CAN SELL IT FOR LESS
— EVEN SALE-PRICED ITEMS -

NO TAXES on out-of-state shipments.
FREE delivery available in the U.S.
WARRANTIES honored by most

Radio Shack® stores.

CALL OR WRITE
FOR INFORMATION OR QUOTE

(512) 581-2765
1117 CONWAY
MISSION, TEXAS 78572

e
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extra-play Originally, all recording
tapes were 12 mils thick, and a 7-inch reel
would accommodate about 1200 feet of
this for a half-hour of continuous recording
at 7' ips. The later extra-play tapes are 1-
mil thick, and allow for 45 minutes of
recording, or 15 minutes "extra.”

flutter Rapidly-repeating fluctuations in
tape or turntable speed that introduce
spurious burbling, quivering or shimmering
variations in the pitch of the reproduced
sound. Flutter is effectively a more rapid
form of “wow,” and modern measurements
of flutter include the “"wow" content.

frequency response The measure of
ability to pass signals of different frequency
without affecting their relative strengths.
This is shown as-a graph or “curve’ which
assumes input signals equally strong at all
frequencies, and plots their output inten-
sities against a decibel scale. The ideal
“curve'' is a straight line (perfectly “flat”
response). Frequency response generally
is stated with specific decibel limits indicat
ing the maximum deviations from fiat re
sponse. For instance, 30 Hz to 18 kHz, + 2
dB means that the audio device or system
will not change the relative intensities of
any frequencies within that range by more
than 2 dB above or 2 dB below the ideal
zero-dB (volume unchanged) point

gain Any increase in the strength of an
electrical signal, as takes place inan ampli-
fier. Gain is measured as a ratio, often ex-
pressed in decibels. A gain of 6 c¢B in-

detads.
A DIFFERENT KIND
OF RECORD CLUB

TREMENDOUS SAVINGS
“on every record and tape in print
no “agree-to-purchase” obligations of any kind
DISCOUNTS OF 43°% TO 73%
off mfg. suggested list. special catalog
features hundreds of titles and artists
ALL LABELS AVAILABLE
including most mmports through special custom
ordering service —guarantees satisfaction
SCHWANN CATALOG
lists thousands of titles
classical. pop, jazz. country. etc
DISCOUNT DIVIDEND CERTIFICATES
Dividend Grfts —certificates
redeemable immediately for extra discounts
NEWSLETTERS
informational news and happenings in the
world of music.. special super-sale listings
DISCOUNT ACCESSORY GUIDE
Diamond needles. cloths, tape cleaners. etc
QUICK SERVICE
same day shipping on many orders
rarely later than the next several days
100% IRON-CLAD GUARANTEES
on all products and services—your total
satisfaction is unconditionally guaranteed
Discount Music Club is a no-obligation membership club
that guarantees tremendous discounts on all stereo
records and tapes and lets you buy what you want...when
you want...or not at all if you choose.
These are just a few of the maney-saving reasons to write
for free details. You can’t lose so why not fill out and
mail the coupon below for immediate information,

drme DISCOUNT MUSIC CLUB, INC DEPT. 45-1079
650 Main Street, New Rochelle, N.Y. 10801

Name
Address
City
3 State Zip. ¥
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FSAVE! )

MONEY o TIME o FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES,

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY
FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

Jb( SAVE ON NAME BRANDS LIKE

PIONEER SANSUI
KENWQOQOD DYNACO
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MOOERN WAY
BY MAIL —-FROM

illinois audio

BANK CARDS ACCEPTED
12 East Delaware

Chicago, Iltinois 60611

312-664-0020
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creases an input voltage to an output twice
as large or quadruples the power

harmonic distortion A form of distor-
tion characterized by the addition of
spurious harmonics to the signal. Ex-
pressed as a percentage, the lower the
number, the better.

impedance Essentially, opposition to
the flow of alternating current and consist-
ing of “'pure resistance’ combined with in-
ductive or capacitive reactances. Imped-
ance values are specified for some
components (such as microphones or
loudspeakers) when it is important for their
proper functioning that their inter-
connection with another component pro-
vide some specified termination or load im-
pedance; expressed in ohms

intermodulation (IM) distortion The
introduction of spurious signals (sum and
difference frequencies and harmonics
thereof) as the result of interaction be-
tween two or more simultaneously repro-
duced tones, causing a smearing or veiling
of the sound. Expressed as a percentage;
the lower the number, the better.

limiter An amplifier whose output signal
has a constant amplitude when the input
signal is above a certain reference level,
sometimes used to reduce the intensity of
very-short-duration peaks (transient
peaks) in an audio signal without audibly
affecting dynamic range

loudness Generally synonymous with
volume, which is the intensity of perceived
sound. “Loudness compensation” refers
to equalization applied to a signal accord-
ing to its volume in order to compensate for
the ear’s tendency to change frequency re-
sponse at different listening levels. Loud-
ness compensation typically boosts the
bass, and sometimes the treble to a lesser
degree.

monitor head A playback head that is
separate from the record head, enabling
the recordist to listen to what is coming off
the tape a fraction of a second after it has
been recorded. Without a monitor head, a
tape must be recorded to its end and then
rewound and replayed before the recordist
can evaluate the tape

peak bias That amount of bias current
through the record head which produces
maximum output from a tape at low and
middle frequencies, for a given amount of
audio signal to the tape.

phase-locked loop A device consisting
of an oscillator locked in by a feedback
control system so that it follows a reference
(which may be an input signal), useful for
FM demodulation, and stereo or CD-4
demodulation. It is extremely linear and
wide-banded, and seldom needs realign-
ment with aging.

power output The signal produced by
an amplifier into a given load when fed with
a given input signal. Power, expressed in
watts, should be stated with reference to
several qualifying factors—the impedance

High Fidelity’s Buying Guide to Stereo Components



of the load; the frequency at which (or the
range of frequencies over which) the
power is derived; the amount of distortion
present for a given power output level;
whether the power stated is for one chan-
nel or the sum of all channels. The most ac-
curate and rigorously derived power figure
is for the average sine-wave power (also
termed “continuous” or "RMS" power).

preamplifier A special amplifier that
raises very low signal voltage (as from a
magnetic phono pickup, tape head, or mi-
crophone) to the more or less standard
‘line'* signal level (0.5 to 2 volts). Preampli-
fiers, which must have low noise and dis-
tortion figures, often incorporate some
form of equalization commensurate with
the signal source for which they are in-
tended.

rumble A low-frequency noise intro-
duced by motor and/or transmission sys-
tem of a turntable or tape transport. Meas-
ured as a minus-decibel figure with
reference to a standard test-tone level; the
lower the figure, the better

selectivity Tuner's ability to choose a
station despite strong signals on adjacent
channels (0.2 MHz away on the dial) or on
alternate channels (0.4 MHz away). Ex-
pressed in decibels; the higher the number,
the better

sensitivity A measure of a device's in-
put signal requirement to produce a de-
sired output. FM sensitivity refers to the RF
(radio frequency) signal, in microvolts
needed to yield an audio output of a certain
level and without exceeding a certain dis-
tortion; the lower this number, the better
Amplifier sensitivity refers to the audio sig-
nal, in volts or millivolts, needed to produce
rated voltage or power output without ex-
ceeding rated distortion. ‘High" sensitivity
indicates a relatively low input signal re-
quirement; “low' sensitivity impiies a
higher input signal requirement. For prac-
tical purposes, then, the term ‘‘sensi-
tivity‘—especially when applied to loud-
speakers and headphones—can be
regarded as indicating relative ‘effi-
ciency.” Thus, a “high-efficiency’ loud-
speaker needs relatively less amplifier sig-
nal than a “low-efficiency’ speaker in
order to produce a comparable output
level

separation The degree to which the sig-
nals in the various channels of a stereo or
quadriphonic sound system are kept iso-
lated from one another

signal-to-noise ratio A ratio, often ab-
breviated as S/N, between a device's or
system’s output signal intensity and its ac-
companying noise content. in tape record-
ing. for instance, the S/N ratio usually lies
between the permissible limit of distortion
due to saturation of the tape, and the back-
ground hiss of the tape and/or the
recorder’s circuitry. S/N is expressed Iin
decibels; the greater the number, the
better.

skating Tendency of a pivoted tonearm
to be pulled toward the center spindie as a
result of the friction between stylus tip and
record surface. Antiskating bias or com-

1980 Edition

pensation adds sufficient force to over-
come this tendency and reduces distortion

speaker enclosure Astructure or cabi-
net specifically designed to house a loud-
speaker in order to load its output and gen-
erally aid in its response. A bass reflex
system uses a critically dimensioned port
(auxiliary opening) to help smooth and ex-
tend the bass response. An infinite baffle
totally encloses the speaker to suppress its
rear wave, thereby permitting the speaker
to respond down to its inherent resonant
frequency. An acoustic or air-suspension
system is relatively smaller than the previ-
ous types and uses a very loosely sus-
pended woofer whose resonance is raised
to the audible range and whose diaphragm
motion is controlled by air trapped within
the enclosure. A folded horn adds a con-
stantly expanding horn structure to the
frontand/ or rear of a diaphragm to couple
its output, via “‘acoustic transformer'’ ac-
tion to the room. A transmission-line sys-
tem (actually a variation of the former lab-
yrinth system) foads a diaphragm with a
critically dimensioned duct that smooths
the response and helps extend the low-fre-
quency range.

tracking angle, vertical The angle be-
tween the disc surface and an imaginary
line drawn from the stylus tip to the cantile-
ver pivot within the cartridge. The angle of
15 degrees has become the standard for
the cutting, and thus the playing of records.
The closer a pickup conforms to this angle,
the better

tracking force, vertical Sometimes
abbreviated VTF, this is a measure, in
grams, of the amount of downward force
required by a phono pickup to accurately
track a record groove. Insufficient VTF
causes the stylus to lose contact with the
groove; excessive VTF causes it to bear
down too heavily. Either departure from the
right amount of VTF causes distortion and
hastens record and stylus assembly wear

VU meter Strictly, a recording-level me-
ter whose indicator needie’'s motion is
damped according to a specified standard,
to allow it to respond at a certain speed to
sudden impulses without overshooting the
mark by more than a certain amount. The
term is loosely applied to practically any
record-level indicator that uses an indica-
tor needle.

wavelength The distance between the
beginning and the end of a complete cycle
of any spatial periodic phenomenon. In
acousticsitis the distance occupied by one
cycle of a repetitive sound traveling
through the air at a velocity of about 1,100
feet per second: A 1.1 kHz tone has a wave-
length of one foot. In magnetic recording, it
refers to the length of tape occupied by a
full cycle of recorded signal. For instance,
at 7% ips tape speed, a recorded frequency
of 1 kHz has a wavelength, on the tape, of
0.0075 inches.

wow A relatively slow variation in the
pitch of a raproduced signal, due to similar
variations in the speed of the tape or disc.
Wow may be caused by erratic speed of a
tape transport or turntable, or sometimes
by a tonearm’s inability to fully track a se-
verely warped disc. See also “flutter
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THE ONE-STOP

MUSIC SHOP
AT WHOLESALE PRICES
MINIMUM ORDER
BLANK TAPES 12 TAPES - 100%
CASSETTE TAPES GUARANTEED
Amges Grand Master i C 90;3 11 REEL TO REEL
Ampex Grang Master | C-9( 9 Ampex Grang Master
ms Snna( %0 sz 69 19001 617
3 $288  maxet UD 35S 800 ALL
o 60 $210  Mased UDXL 35908 18001 CALL
a % 5299 Maxed UD 35-180 3600 f
X % $299 cALL
Mam:l CALL  5cofch 2121800 1 8435
Mol % CALL  Scoich 20718001 $519
Masmi LD . CALL  TDK 518001800 f $432
Naral UoxL 5 CALL VIDEO TAPES
Maxe! UDXL %0 caLL
w Noise Dynarange BETA FORMAT
C 90 3pu $:993  TDKL-500 (2 Hour) $13.7%
=n Master | €90 5284 y L-750 (3 M $18.95
otTh Maste ny L-500 (2 Hou $13.95
0 $3 500 {2 Hou $13'50
Som Low Norse C-90 SU64  Zemah L-500 (2 Hous §13 95
$242  Ampes L-500 (2 Wo $12 95
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$5% VHS FORMAT

0
» €9 $168 %colzn VK- 250{4 Hour)  S17.98
o 2 VCT 4 Ho $1875
Dw D C-18 5299 YDK 120 4 “ﬂuv $19.50
0w AD C-6 174 FupT-120(4 1795
O® AD C-90 $252 RCAVK-2 u NDu' $18 95
TO® AD C-120 §348  RCAVK-125{2 Hour $14 95
TOw SA C-60 $22 Panasome NVT-120 (4 Hourt  $18 98
TDR5AC.90 $318  Panasonic NVT60(2Hour)  $14 95

Cal! or write for super low prices on Maxell tapes

CARTRIDGES '7 g
~audio -technica. p‘&
$129 50
A $89 90 lsmuee §
Ak e vistveew 329 90
AT,
i $1200  VISTYRE $64 95
STANTON MI5HE R
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68EEE.S 35500 MIIED 321,00
GAEEE $42 50 MASE $13 80
68EE 2090 MO 39.90
L w20 @ PICKERING
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o $2390  XVIS/400€ 52245
SANYO 3 mnaunae 2 weeter  $34 98
CASSETTE IN-DASH 3BASR6L320 02
ana $59 98 o1
W/RADIO 9991 4x102002
§ 11350 Tnan: $59 98 p1
489 130,95 C-9740 619
F-ag 121.50 danal $39 9801
FT-1490A 156 25 a 20
11495 S18630 "y, $58 98 p
F6as $106 9 9934 4102002
ez o5 e $39.98 pr.
52 "
CASSETTE UNDERDASH ana $38 96 o1
so C-985t 2 1007
T taos $%  Comua $32 98 pr
(U) PIONE

CASSETTE-IN-DASH

WITH RADIO
40 $128
K:-5005 5122 9

". G

€
, B-TRACK UNDERDASH

374 95
$7150

TP-200 wifM Stereo &
®. ] $128 75
K130 $157 uperiung
x:'-8005 $157 POWER AMPS
Ki'X-90 §189 95 AD-360 (70 watts) §1d2
K: - 2006 §189 95  GM 20 |2w a)l's! $128 75
Ki $214 CD-7{7 oal q $128 75
‘U 5 li 90 GM-1 nﬂ! $32 75
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CASSETTE UNDERDASH 0-312 (12 :‘3‘5 gig 0
v o «M, AD-30 Equanzer $9375
] A SPEAKERS
KB 250 wiFM St sm 75 1 M‘ Taeetet with Adjus! Leve
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KP-66G 9295 1S m a Coawal Door Mount:
XP-88G §114.95 §15 95 pr
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'
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T.6001 $9995 18- KS Way Surtace Mounts
$H4 50 ms) $69.95 pr
\'P 7004 5 6 14290 TS xoz m, urtace Mounts

P.9004 5 6 5157 30 $139 95 pr

We carry the full line of car (*qulgmt nt by such
names as Sanyo, (ra% Marantz, Pioneer, Jensen
and Audiovor. Write for free (alalog

vcmer MCCESSORMES ¢ *

Compiete System 1095 Le ADPHONES ‘ 4
20 S350 KossProsak $39 90

3 R §1p 95 Koss Prodssa 548

S Koss MV 535 97

t Anii- S " )42 550 6
ST-1 Stylus Clea s:95  hD b
RIZZBUSTER I RADAR Sennhesser N 40 326 28
DETECTOR $8290  Sennherser HD-413 44 88
FEAM BOX FM-8 ANTENNA  §36 50 Sennneiser HD-324 365 28

RECORDS

Pop. Rock. Jazz, R&B

All 7.98 List $4.99

All 8.98 List $5.49

All 9.98 List - $5.99
5ic addinional 1ot casserte or B-track, plsase specity; Minsmum order $25.80

WE STOCK THE COMPLETE SCHWANN CATALOG.

40W TO OROER: For shipment within 48 hours, send money
order or cartified check. Two weeks delay on persanal checks.
Pleass odd $3.50 per order for shipping & handling. ($5.50 tor
orders outside U.S.). N.Y.S. residents sdd ax. No C.0.0."s.

Att merchandrse 100% guacanteed, brand new & factory Iresh.

~

MUSIC
UKINWORLD

33PARK ROW, DEPT. HF, NEW YORK, N.Y. 10038
ORDER TOLL FREE (800) 221-8180
CALL OR WRITE FOR FREE 120 PAGE CATALOG
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Sansui is breaking up

a very successful relationship.
TheTU-717 has a new mate: The AU-719.

Sansui has just introduced an exciting new
infegrated amplifier, the AU-719. It represents the
very latest developments in audio and electronics
technology. It is so good. in fact, that it has replaced
its rave-reviewed, best-selling predecessor as the
partner of the TU-717 tuner.

The TU-717's performance has been extrav-
agantly praised by professional critics and knowl-
edgeable consumers alike. With advanced features
like switchable IF bandwidth and specs like 81dB
signal-to-noise ratio and 0.06% THD, it's only natural

We expect the tuner’s new mate toreceive a
tremendous reception and set industry amplifier
standards for a long time to come. Here'’s why.

INTRODUCING DD/DC
What particularly distinguishes the new AU-719
amp is Sansui’s patent-pending DD/DC (Diamond
Differential/ DC) circuitry that provides the extremely
high drive current needed to reduce THD by adding
large amounts of negative feedback without comp-
romising slew rate or adding TIM.

Slew rate refers to an amplifier’s ability to
respond to rapidly changing musical signals. The
slew rate of the AU-719 is an astounding 170V/u Sec.

MAGNIFICENT MUSIC

Many moderm amplifiers have extremely low
total harmonic distortion specs. And that's importcn-.
But THD is measured with steady test signals and is
not really representative of an amp’s ability to decl

Power/ Protector

with music. Sansui alone, with it's DD/DC technology.
is able to provide both low THD and lowest TIM
simultaneously. Instead of the harsh metallic sound
you sometimes get on a conventional amp when the
musical signals are complex, with the AU-719 you
hear only magnificent music.

THD is less than 0.015% at full rated power of
90w/ channel, min. RMS, both channels into 8 ohms
from 10 - 20,000 Hz. Overall frequency response
is awesome: DC - 400,000 Hz, +0, —3dB. Hum and
noise are a super-silent —100dB on aux and —~88dB on
phono. The phono equalizer, which adheres to the
standard RIAA curve within +0.2dB from 20 - 20,000
Hz, also uses our unigue DD/DC circuit for record
reproduction that’s second-to-none.

CONTROL YOURSELF
The unit is equipped with a full complement
of versatile controls and connections to create the
system and sound that's right for you, including two
phono andtwo tape inputs, defeatable tone controls
with switchable center frequencies, deck-to-deck tape
dubbing and a very convenient 20 dB muting switch.

Audition the new AU-719 and matching TU-717
at your authorized Sansui dealer. We think it will be the
start of a very successful relationship.

SANSUI ELECTRONICS CORP.

Lyndhurst, New Jersey 07071 » Gardena. Ca. 90247
Sansui Electric Co., Lta., Tokyo. Japan

Sansui Audio Europe S.A.. Antwerp. Belgium

In Canada: Electronic Distributors

Sansui
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A step-by-step budget-conscious plan
for purchasing a home stereo system

Buying your first stereo system, or just considering some additions
or replacements to your current setup? Either way, you probably already
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Listen to the best
speakers available,
regardless of whether
or not you can

afford them.

realize that knowing what to spend and how to spend it conflict with each
component’s demands for your hi-fi dollar. Spend a little more on one
piece and there’s less to spend elsewhere. And prices for a particular com-
ponent type—speakers, for example—~can cover a wide range, from $100 or
so to several thousand. So how do you begin?

Start by setting up a temporary budget for the entire system. If this is
your first system, keep it as basic as possible. Remember, you want good
sound; you can add extras later. A good rule of thumb is to allocate one-
third of your budget to your speaker system (the most critical element),
one-third to a receiver, one-fourth to your turntable and phono cartridge,
and the remaining for accessories, etc. (If you're getting a separate ampli-
fier and tuner instead of a receiver, spend about one-fourth of your
budget on the speakers, one-fourth on the amplifier, one-fourth on the
tuner, one-fifth on the turntable and cartridge, and the remainder on mis-
cellany.) Use these figures as a starting point—but only that. Compo-
nents rarely cost exactly what you’ve allocated for them.

No question, the more places you shop for your hi-fi equipment, the
more you’ll learn from exposure to different flavors of opinion. But vis-
iting too many is like seeking advice from a crowd—it’s difficult to find a
consensus. Sampling several should give you a reasonable idea.

But what kind of a dealer should you consult: an audio salon, a mail-
order house, or a discount or department store? All have something to
offer.

Discount and department stores offer low prices, with discounters of-
ten being the lower of the two. But remember, low prices result in part
from low overhead. This may translate into less elaborate listening facil-
ities, less knowledgeable clerks and less sophisticated in-house service fa-
cilities. Department stores usually stock fewer models than discounters.
Although they too are unlikely to have service facilities, they usually are
more helpful, since they want your business in their other departments.

Audio salons are, on the whole, the most informative of all hi-fi equip-
ment sources. They have elaborate listening facilities with (in most cases)
good acoustics; their salespeople know something about what they're
selling; and they have the best service facilities. They also offer a wide
selection, including many brands you won'’t find at discount or depart-
ment stores, and are a good source for used-equipment bargains, usually
with warranties. All this costs money, which means that you’ll end up
paying more. But it’s worth it. In general, the more information and as-
sistance you need, the more you should consider buying from an audio
dealer.

If there are no dealers near you, then mail-order is your only choice.
Mail-order prices are frequently low; on the other hand, their prices do
not include shipping costs, and if your components ever need servicing,
you won’t have a specific dealer to go to.

Your first purchase should be a pair of speakers. They will be the heart
of your system. It’s not merely enough to spend one-third of your hi-fi
budget on them; try to budget about half your shopping time as well. Lis-
ten to the best speakers available, regardless of whether or not you can
afford them. Analyze what you hear, and how it differs from what you
hear from less expensive, but quality speakers.

Judge how each speaker handles the bass, midrange, and treble, both
separately and together. Bass should be clean and firm, but not omnipres-
ent. Beware of speakers that seem to have “lots of bass” at all times. This
1s a sign of an overemphasized upper-bass resonance, and you’ll quickly
tire of it. If possible, listen to the speaker while using a record with a de-
scending run of notes in the low bass (organ, cello, or string bass are good
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sources). Reject the speaker if the notes stay at one pitch instead of grad-
ually lowering until they die away.

If you want a lot of bass, you will have to compromise on some other
aspect of speaker performance. Designers must trade off bass perform-
ance against speaker efficiency (which governs the power—and hence the
cost—of your amplifier) and speaker size (which governs the cost of the
speaker itself). That’s one reason speakers with the best bass tend to cost
more.

Treble should be high, clean, and “airy,” with no tendency to spit,
crackle, or sound harsh. (But listen to several records and sound sources
to be sure that a particular problem isn’t occurring elsewhere in the sys-
tem.) Voices and solo instruments are good tests of midrange response—
they should neither jump out at you (a sign of too much midrange “pres-
ence”) nor recede into the background. Also, they should not sound hol-
low or nasal.

Wide-band noise is a good test of overall frequency balance. And every
dealer demo setup has just such a noise source—an FM tuner. Set it to a
frequency between stations, turn the muting off, and the interstation
noise becomes, in effect, a crude noise generator. While you’re listening to
this noise source, walk across the speakers’ sound field. If the sound ap-
pears to change only at the far edges, the speaker system has good high-
frequency dispersion; if high frequencies fade out quickly once you leave
their on-axis “beam,” or if the highs fade in and out at several locations,
reject the system.

Use these preliminary screening tests to determine which speakers are Don’t forget that
worth listening to more closely. Once vou narrow your choice, restrict
your listening to only two speakers at a time, and don’t audition more the speaker SVStem Vou
than three or four speakers per session. This avoids mental confusion. choose will bear direc“y
During each comparison, try to verbalize how each speaker sounds—it’s ' L
easier to remember that way. It also helps to write down your impres- 0N What ampllfler
sions. And don’t forget that the speaker system you choose will bear =
directly on what amplifier you’ll need. Thus, it’s a good idea to check out vou will need.
your final choice with a number of different amps to make sure you’ll be
pleased with the combination.

You can, of course, save money on speakers if you buy them in kit form,
as a used pair, or a model that has been damaged or discontinued. How do
such buys stack up?

Kit speakers, of course, are hard to evaluate, unless you can find some-
one with a finished pair that you can listen to. Actual construction gener-
ally requires little electrical skill and knowledge. but you do need some
skill in wood handling and finishing. Some kits include only the drivers
and crossover kits, and you must construct the enclosures from scratch.

So make sure you know whether or not you’re getting one that includes
precut wood panels.

Used speakers are probably the safest used-equipment buys. Speakers
seldom “wear out” gradually—they usually suffer a component failure,
such as blown drivers or rubbing voice coils. So a used speaker that
sounds as good as a new one probably is, although it may not be covered
by warranty, and may have a few scratches on its cabinet. New speakers
are sometimes marked down because of scratches. But they don’t affect
the sound. If a speaker drops in price because it is being replaced, you can
expect the replacement to sound better. But if you like the sound, why
not buy it?

Amplifiers aren’t perfect, but they are the most perfected components

in the hi-fi chain. You can therefore narrow down your search to ampli-
fiers with the power and the features that vou need without worrying too
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much about how they sound.

That doesn’t mean that all amplifiers sound alike. There are subtle dif-
ferences between them. If one sounds substantially different from the
others, however, there’s usually something wrong with it.

Let’s start with just how much power you need. Your best bet is an am-
plifier falling somewhere in the upper half of your speaker’s recom-
mended power range. Amplifiers with less than the minimum recom-
mended power are no bargain: you’re more likely to run an underpowered
amplifier at or near its clipping point, where it generates harmonics that
not only sound harsh but can overload and burn out a tweeter.

There’s no such thing as too much power—only too much for your
budget. All music contains transient peaks far higher than the average
sound level. Every dBW of amplifier power over and above the amount
needed to reproduce the average power levels cjeanlv means fewer peaks
will be distorted. But small peaks are more common than large ones, so
doubling the power once does more to clean up the sound than would
doubling it a second time. Jumping from 25 watts (14 dBW) to 50 watts
(17 dBW) per channel may make an easily perceptible difference in listen-
ing fatigue; a jump from 50 to 100 watts (20 dBW) will be less perceptible.
And so on.

Using our rather inefficient speakers, we’ve found the best sound values
are in amplifiers delivering 50 to 100 watts per channel. But your ears,
your listening levels, your room, and your speakers will be different.

The louder the listening levels, the longer you listen at that level; the
bigger your room; the more sound-absorbent its furnishings; and the less
eflicient your speakers, the more power you will need. Bear these factors

. 2 in mind when comparing what you hear from an amplifier in the show-
There’s no such th'“g room with what you can expect to hear when you listen to that amplifier

as too much power—only 2 ome

too much for your budget One man’s frill is another man’s necessity when it comes to amplifier
features. For example, you’ll need a volume control and an input selector

switch. Make sure that the selector switch gives you the right number
and kind of inputs far all your fareseeable needs. Most people don’t need
more than one RIAA phono input; some need two or more, some need a
moving-coil input. You may need “external processor” loaps for use with
noise reducers, expanders, equalizers, or other such devices. You can also
use tape-monitor loops with these devices. But will that interfere with
the way you plan to use them and your tape equipment? Will you need
one tape monitor or two? And if two, will you need one- or two-way tape-
dubbing facilities?

Bass and treble controls are standard equipment too. But perhaps
you’ll want something more elaborate—a three-control setup that in-
cludes midrange presence; bass and treble controls with switch-select-
able turnover frequencies; or even a built-in equalizer.

Built-in five-band equalizers are about as complex as you'll want for
tone-control use. More elaborate separate equalizers are better used for
adjusting system and room response, then left alone. If you have a sepa-
rate equalizer, you will not, of course, need tone controls.

Other amplifier features, such as filters and loudness compensation
switches, also affect tone. High filters cut down tape hiss, record scratch,
and some distortion. Ideally, they should start fairly high (around 12
kHz, and certainly not below 10 kHz) and roll off steeply—12 dB or more
per octave. Otherwise, they are no more effective than your treble con-
trol. Low tilters come in two types: “infrasonic” (which eliminates the ef-
fects of record warps and similar problems) and “low” (which reduces AC
hum, turntable rumble, and some rumble on the discs themselves). In-
frasonic problems occur in all systems; the others occur in some.
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Most integrated amplifiers have speaker switches, so you can turn on a
second set of speakers in another room, or turn all speakers off when us-
ing headphones. If you plan to use two pairs of speakers simultaneously,
make certain that they are rated at 8 ohms impedance, at the very least.
Lower-rated speakers wil] cause problems with your amp in this
situation.

What matters most in tuners is how easily and precisely you can tune
in a station. A station that 1s mistuned only slightly, loses all the benefits
of superior circuitry and specifications to distortion. If you can’t afford a
digital-synthesis tuner (which only hits the FM channel frequencies,
skipping the irrelevant frequencies between them), look for one with
quartz or some other frequency-lock system. (If it’s AFC, make sure you
can switch it off, or you may be unable to receive weak stations that are
adjacent to strong ones on the dial.) A center-channel tuning meter helps
too—if it’s properly calibrated (not all such meters are). Signal-strength
meters are more useful in aligning your antenna than in precise, distor-
tion-free tuning. Multipath, or signal-quality meters help even more.
A good antenna, especially a directional one that can be aimed for the
cleanest signal pickup, is a must. A few dollars spent on that will pay off
more than double that amount spent on a better tuner. That’s especially
true of rooftop amtennas. If multipath is a problem in your area, you
might consider a tuner with a high-blend switch, which takes out some of
the high-frequency distortion without reducing stereo entirely to mono.
Some tuners let you switch between wide IF response (for better fidelity .
on the uncrowded sections of the band) and narrow IF response (to filter The Imponance of
out adjacent-station interference in more crowded sections). - i
The importance of the different FM tuner specs varies according to re- different FM tuner SPeCS
ception conditions in your area. If all the stations you’ll want to listen to i :
are nearby, you won’t need ultra-high sensitivity. The greater the num- varies accordlng to
ber of stations away from your immediate area, the more you’ll need good reception conditions
sensitivity. If there are many FM stations nearby, you’ll need a tuner '
with more selectivity than if the FM signals are few and widely spaced 1l YyOUF area.
along the dial.
Multipath may be a problem if you live near tall buildings (as in cities)
or near mountains. In this case, consider a tuner with the highest possible
AM suppression and the lowest possible capture ratio. Image rejection is
most important for those who live near airports, where interference from
air-to-ground radio can be a problem. Spurious response rejection counts
most when you live near a very strong signal source (within a mile of a
transmitter, for instance).
Some tuner specifications are equally important everywhere: specifi-
cally, signal-to-noise ratio and distortion, which should be as high and as
low as possible, respectively. And pay more attention to the stereo than
the mono S/N and distortion specs.

Sure, a receiver costs less than a separate integrated amp and tuner,
and saves you more money than a tuner plus a separate amp and preamp.
But is it always your best buy? No, not always.

Receivers cost less because they use a single power supply and cabinet
instead of two or three smaller ones. And they offer you a carefully bal-
anced set of characteristics—a medium-performance tuner with a me-
dium-power amp, a high-performance tuner with a high-power amp, and
SO on.

But suppose that balance isn’t what you need either now or in the fu-
ture? Separates give you the option of putting together a super tuner and
a modestlv-powered amp, for example, or a kilowatt and amplifier with a
very modest tuner. They also let you start with moderate performance
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Don’t buy much

more performance than

22

you need, but never
buy less.

and build up to higher performance, component by component. With a
receiver, you'd have to trade in everything at once.

As with speakers, used, discontinued, and kit-built amplifiers, and
tuners cost less. Are they worth buving? Used electronics are almost as
good a buy as used speakers.

Discontinued models are apt to sound much like the new models that
replace them, though the new ones may have additional features. The
performance of a tuner is more likely to improve with each succeeding
model than the performance of the amplifier, but the difference still may
not he that significant.

Kits for amplifiers and turners take longer to build than do speaker
kits, which means they have more steps and are more complicated. This
kind of kit-building requires slow and careful work, so be certain you can
handle the task before you choose to build a kit. Companies offering kits
include Heath and Hafler.

If you have to choose between tape and a turntable, the turntable is
usually a better bet. You’ll find a lot more music available on disc—and
with better sound and lower prices too. And a good turntable costs a lot
less than a high-quality tape deck.

The main turntable specifications to worry about are wow and flutter,
and rumble, which should be as low as possible. With cartridge specs you
should check compliance, mass, and frequency response. A reliable
dealer’s recommendation is well worth considering in deciding which
arms and cartridges work best together.

Where a manufacturer makes manual, semiautomatic, and fully auto-
matic versions of essentially the same turntable, the price usually in-
creases with the degree of automation. A “best buy” here would be the
semiautomatic, which raises the arm when the record ends.

Oddly, manual operation is to be found in the most expensive turn-
tables, while multiplay operation is found in least expensive models.

Buying a tape recorder is more complex. Here, the correlation is closer
between what you spend and the sound quality and features you receive.
A good quick test of record/playback quality is to record FM interstation
noise, then compare the taped version to the original. The smaller the au-
dible difference, the better the sound quality. But, of course, check the
machine with some music too.

Recording is easier if the deck has wide-range level meters or bar-graph
displays (the usual 20 to 25 dB range is a little limited) and switchable
limiters to keep transients within bounds. Recording quality will also im-
prove if your tape deck has a bias fine-adjust control and some means of
calibrating the deck for best results with any tape.

Kits are rare in this department. Closeouts, however, are worth looking
into—the march of new technology is currently a little faster here (espe-
cially in tape). This may mean that performance differs substantially he-
tween old and new models, but it often means more significant price
reductions.

Used equipment? Well, anything with moving parts will wear, and the
more complex the unit, the more likely it is that some part inside will
need replacing soon. Direct-drive manual turntables (and, to a slightly
lesser extent, belt-drive ones) are fairly good bets, as are automatic ver-
sions that use separate tonearm motors. Tape decks with three motors
seem to last the longest, followed hy two-motor decks; They're actually
simpler in design than single-motor tvpes.

Some final tips: Don’t buy much more performance than you need, but
never buy less. A hi-fi system that you don’t enjoy is no bargain. Shop
carefully and take vour time. Get acquainted with the prices that prevail.
That way, you’ll know a bargain when you see one. HF
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by Edward J. Foster
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0,
Super-Sounding Stereo

Straight facts on how to set up
your components for top performance

If you find that your new system, once it has been hooked up, does not
sound as exciting as it did in the showroom, it’s a good idea to check it
over to make sure that everything is properly connected and that the
speakers are placed in locations that will give you the best performance
possible.

Hooking up your system requires a number of interconnections. Invar-
iably, equipment sold in America is interconnected via cables that termi-
nate on both ends with male RCA-phono plugs (sometimes called “pin
plugs”). Some equipment also is fitted with multi-pin DIN connectors,
but in general you’re best off using phono-plug cables, which are available
in high-fidelity stores or radio-parts outlets. These cables come in various
lengths, with the plugs molded onto the wire for security. Each cable—
consisting of a center conductor and an overlaid shield—handles one
stereo channel, but usually two cables (with color-coded plugs) are
molded together to form a stereo pair. Which color to use for which chan-
nel is unimportant. What is important is consistency. Once you've desig-
nated a color for a channel, use that throughout your system, otherwise
you can easily end up reversing left for right.

Cables are usually supplied with the equipment, but sometimes
they are either too short or are of inferior construction. When buying a
cable, pick one of suitable length—long enough to let you move the equip-
ment and check back-panel connections, but not too long for your partic-
ular setup. Avoid cables with an extra-long center pin; on some jacks,
they don’t seat all the way in. The center pin should extend about 5/16
inch beyond the split-ring outer portion. (Long ones protrude about Y2
inch.) The outer ring should grip the jack sleeve firmly to assure a good
connection. If it doesn’t, remove it, squeeze it gently, and try again. (A
loud hum on one channel may indicate a bad connection on the outer
ring, which grounds the system.) Inserting and removing phono jacks
with a twisting motion will scrape off oxide that can impair the connec-
tion. Clean a badly tarnished connector with steel wool or fine-grit sand-
paper, but don’t leave scraps of steel wool in the connector. And always
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Fig. 1. Most interconnections in a stereo
system are made with single-conductor—
shielded cables that terminate in male
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RCA-phono plugs. However, loudspeakers
must be connected with heavy gauge cable.
Two cables—often molded together as a
single entity —are used for each hookup.
One carries the left-channel signal, the
other the right. They are distinguished by
color-coded plugs. Tape recorders require
two sets of cables: one to carry the signal
to them for recording, the other to con-
duct the playback signal to the preamp. A
single ground wire is used to connect the
turntable frame to the chassis of the preamp.
External devices such as signal proces-
sors and equalizers may be connected be-
tween the preamp output and the power
amp input or in a special external-proces-
sor loop. Sometimes they are connected in
lieu of one of the tape recorders (not shown).
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grip the cable by the molded plug. Yanking it may break the internal wir-
ing.

Several “special” cables featuring gold-plated connectors and/or low-
capacitance wiring are available. Gold is an excellent, tarnish-resistant,
electrical conductor; it’s also expensive. Gold needn’t (and shouldn’t) be
physically abraded; you can count on it to remain a good conductor in-
definitely. But best results are obtained only when gold-plated plugs are
used on gold-plated jacks. While gold connectors are not a requirement,
they do assure the best transfer of the very low signal levels generated by
a phono cartridge.

Low-capacitance cables between high-level inputs and outputs are
usually not required, unless your cable runs are very long (say, over 10
feet). However, if a piece of equipment has a high output impedance
(greater than 5,000 ohms), low-capacitance cables may be needed to as-
sure full high-frequency response on a 10-foot run. Fixed-coil phono car-
tridges are sensitive to the amount of capacitive loading they “see,” and
low-capacitance cables between turntable and preamp are often required.
Most modern turntables have permanently affixed cables that should be
sufficiently long enough to reach the preamp. However, if you must
lengthen them, use female-to-female splicing connectors. We do not rec-
ommend lengthening the turntable cable unless absolately necessary
and then only if low-capacitance wiring is used.

The proper sequence of interconnections is fairly obvious and is always
clearly illustrated in owners’ manuals. Leads from the turntable connect
to the left and right phono inputs. A third (single) wire that serves to
ground the turntable frame to the system is usually supplied, and it is
connected to the ground post that normally is near the phono inputs on
the preamp. (Occasionally, connecting this ground wire increases the
hum level rather than reduces it. If hum occurs only on the phono input,
try removing this wire.)
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Fig. 2. Ideal dimensions for a rectangu-
lar listening room with an 8-foot ceiling
are 20 feet, 2 inches by 12 feet, 9 inches.
Setup shown here should give good re-
sults with most speakers. Note that the
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from the frontofthe speaker and around
the cabinet to the rear wall differs from

I
=)
®
the speaker’s spacing from either wall.
@ A good woofer height for this arrange-

%2 ‘9% 'VJ

R NI e S T 1 D —

12° 9"
2
~

Nk
ZJ__—J

ment is 2 feet, 2% inches. Speakers are
about 10 feet apart; distance from either
speaker to the listener is also a bitover
10 feet.

@@

Y —

Ideal Listening Position

A choice of phono inputs is available on most preamps and many re-
ceivers. Fixed-coil (moving-magnet, induced-magnet, moving-iron, vari-
able-reluctance and similar) cartridges should be connected to the “nor-
mal” phono input. Typical moving-coil cartridges require a matching
transformer or pre-preamp to make the signal level compatible with
standard preamps. Some preamps have this circuitry built in and can ac-
cept moving-coil cartridges directly. Your owner’s manual should tell
you how your system handles this type of cartridge. Some high-output,
moving-coil cartridges are designed to feed the normal phono input. The
cartridge data sheet should indicate this fact.

Some preamps have more than one phonoinput. One might be for mov-
ing-coil cartridges, the other for the fixed-coil type. Obviously, use the
one that is suitable for your cartridge. On many preamps, though, the in-
puts are the same, and you may choose either one for a fixed-coil car-
tridge. Others afford a choice of cartridge loading on one of the inputs.

If the value of the fixed-load input matches that of your cartridge, it
may be the better choice, since less internal wiring and switching often
yield slightly lower noise. However, if the fixed-load value isn’t suitable,
use the selectable input. Most fixed-coil cartridges require a 47-kilohm re-
sistive termination; ideal capacitance can range from under 200 pF to as
much as 450 pF. The cartridge data sheet will tell you what’s best. Total
load capacitance is the sum of the preamp input capacitance and the ca-
pacitance of the turntable/tonearm wiring, so select a preamp capaci-
tance that is equal to the desired capacitance minus that of the tonearm
wiring.

Double-ended phono cables are also used to connect the tuner and
tape deck(s) to the preamp. One set of cables is used to feed signals from
the preamp fo the deck for recording; a second set to feed signals from the
deck to the preamp for playback. Usually the preamp’s TAPE oUT jacks
supply signal for recording and are wired to the deck’s LINE IN jacks. The
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tape deck’s oUTPUT jacks are wired to the preamp’s TAPE N jacks. (Termi-
nology differs among manufacturers, so check your manuals.) If your
preamp handles two decks but provides only one-way dubbing (from
TAPE 1 to TAPE 2), connect vour open-reel deck to TAPE 1 and the cassette
system to TAPE 2). This enables you to copy from open-reel to cassette—
the usual direction—although not vice versa. You can record on either or
both decks from your phono or tuner. If your preamp allows two-way
dubbing, it makes no difference which deck is connected to which input.

The preamp output is connected to the power amp with the same
phono-plug-terminated cables. An outrigger equalizer or some other sig-
nal processor frequently is connected between the preamp and the power
amp. Some preamps have EXTERNAL PROCESSOR inputs and outputs and
a bypass switch. In this case, the EXT PROC OUT jacks are connected to the
input of the equalizer, and the equalizer’s output is connected to the EXT
PROC IN jacks. Alternately, one set of TAPE OUT/IN jacks can be used to
feed and receive signals from an external device. In this case, the signals
will be routed through the outrigger device when you have the TAPE
MONITOR switch in the MONITOR (or TAPE) position and bypass the device
in the SOURCE position. Of course, you sacrifice one tape-deck hookup this
way.

Consult your owner’s manual to determine if vour external processor
will work best in a tape-monitor or external-processor “loop,” or between
the preamp and power amp. The two hookups differ in that the tape and
external-processor loops usually precede the volume and tone controls so

Preamp capacnance the signal being fed to the external device is uncontrolled in level. In a

hookup between preamp and power amp, the volume and tone controls

should be equal to affect the signal prior to external processing. Many integrated amps and
receivers have an external link between the preamp and the power-amp

canridge capacitance circuitry so that the two sections are electrically separate even though

they are physically integrated. By removing the link and cabling to and

. from the external processor, you get the same hookup vou would have
minus that 0' the had if you had used a separate preamp and power amp.

toneal'm W|"ng. Speaker cables connect the power amp to the loudspeakers. Although
several exotic (and expensive) cables are available, we see no particular
advantage In so-called impedance-matched or low-inductance wiring.
The important factor is low resistance. This means a heavy (low-number-
gauge) wire should be used. The minimum recommended wire size is 18
gauge, and that should be used only for relatively short (less than 15-
foot) runs to relatively high-impedance (8-ohm) speakers. Sixteen-
gauge wire is appropriate for 25-foot hookups to 8-ohm speakers or 12Y%-
foot hookups to 4-ohm speakers.

These guidelines are based on achieving an effective damping factor of
40 when an amp of very high internal damping is used. We’re undoubt-
edly being very conservative, since an effective damping factor of 20 is
probably good enough. For this damping factor, you could come close to
doubling the length of cable for each of the situations described.

To insure proper speaker phasing, connect the red (or positive) output
terminal from each channel to corresponding terminals on each speaker.
Some speaker wire is color-coded to help you keep the two wires straight.
With “see-through” wire, you can use the copper-colored strands for posi-
tive and the silver ones for negative (or vice versa as long as you’re consis-
tent). The two wires in ordinary zip cord can be distinguished either by a
colored thread that accompanies each wire or by the “mold mark” em-
bossed on the plastic covering.

To check the system’s phasing, play a mono record, or select the mono
mode on your preamp. Stand along the center line between the speakers.
The sound should appear to come from a point midway between them. If
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you can’t locate the positioni of the sound, if it seems to be diffuse and
directionless, the system is out of phase. Turn it off and reverse the leads
at either (but not both) of the speakers (or at the armp), but not at both
the amplifier and the speaker. Again, check the sound. It should be easily
located.

Your hookup is now complete, but a few hints may help you to get bet-
ter performance. First, route input leads away from output leads and
away from all power cords. This helps minimize hum pickup, especially
on phono wiring. Reversing the power plug in its socket will sometimes
reduce hum. Flip the power plugs over one at a time and select the ori-
entation that results in lower hum. You’ll have to listen to the system
after each reversal. Be sure to turn off the power and wait a few seconds
before each switchover.

Most preamps, integrated amps, and receivers have convenience out-
lets to accommodate the power plugs of other equipment. Some outlets
are “switched” (controlled by the amp’s on/off switch), others are always
“hve.” An automatic turntable’s cord usually is plugged into an un-
switched outlet so it can complete its cycle even if you turn the amp off.
Most other equipment is handléd more conveniently by the switched out-
lets. Make sute that the ancillary equipment does not draw more power
than the outlets are rated for.

Turntables and tape decks are highly sensitive to hum generated by
the AC magnetic fields that frequently surround power transformers and
motors. In general, the more power a device consumes, the greater the .
magnetic field created by its transformer. So keep the turntable and tape " the sound IS
decks away from the power amp. System hum may be cured by relocating

the components. d“fuse and directionless,

External shock and vibration also affect record players. Place your H
turntable on a solid platform away from the loudspeakers. While playing the sYStem IS OUt

a record under reasonably loud conditions, lightly place your finger on j
the turntable frame. If the frame vibrates in sympathy with the music Of Dhase.
(an effect most noticeable on passages with a lot of deep bass), the system
1s receiving “acoustic feedback.” Under severe conditions, the system may
oscillate the “howl” mitich like an ill-adjusted public-address system. If
this happens, try a different location for the turntable—one that is more
remote from the speaker and/or provides a more secure support. If this
doesn’t help, try removing the dust cover entirely. (It acts like a big mi-
crophone and picks up the sound waves that vibrate the turntable.)
Turntable isolation pads (or feet) are often helpful in reducing vibration
transmitted through the turntable’s own isolation system.

Heat adversely affects the reliability of electronies. Place your gear
away from a radiator and any window that receives direct sunlight. Make
certain that components—particularly the power amp—are well venti-
lated. Don’t block off air flow and remember that heat rises. A power amp
placed below other equipment will cook the gear up on top. Vinyl records
soften and deform under heat, so store them—vertically and under slight
pressure—in a cool place. Tapes too should be stored in a cool, relatively
dry area, and also well away from stray magnetic fields that can erase
their contents.

The size, shape, and furnishings of your listening room color the
sound that reaches your ears, as does the placement of your speakers vis-
a-vis walls, floor, ceiling, and corners. Listening position relative to the
speakers also affects the uniformity of the sound you hear and the quality
of the stereo image.

Standing waves are created in any room. How severely they affect the
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sound quality depends largely on the shape and dimensions of the room.
Under standing-wave conditions, sound at certain frequencies is concen-
trated in certain areas of the room and is missing in others. A standing
wave is created between every pair of parallel, reflecting surfaces at every
frequency at which the spacing between the walls is an integral number
of half wavelengths of the sound. For example, since sound travels
through the air at a speed of approximately 1,130 feet per second, the first
standing wave along a 12-foot dimension will be at 47 Hz. Others will oc-
cur at 94 Hz, 141 Hz, etc. In fact, there is another eigenmode every 47 Hz.
At high frequencies, the standing waves are clustered so close together
(relative to the logarithmic music scale) that they’re not noticeable. At
low frequencies, they are.

An ideal listening room is one without parallel walls—concert halls and
recording studios are so constructed. (A room with a cathedral ceiling at
least avoids the floor-ceiling eigenmodes.) But most rooms are rectangu-
lar. You can help “break up” standing waves with room furnishings. Any-
thing that will make the walls irregular will help—bookcases, room divid-
ers, etc.

If you have a choice of listening rooms, try to pick one whose dimen-
sions are not either integrally related or have a common submultiple.
This avoids the possibility of having the three sets of standing waves (set
up between the two opposite pairs of walls and between floor and ceiling)
accumulate at the same frequencies. One set of room-dimension ratios
that assure that eigenmodes won’t coincide is 1:1.26:1.59. With a typical
8-foot ceiling, this work out toa 10’1” x 12’9” room—which is rather small:

’ ; Fortunately, you can double or triple any of these dimensions and still
ldeaHYS you d want have correct acoustics. Height, width, and length are irrelevant. For ex-

- - . ample, you can double the “width” measurement listed above (10’1”) and
d ||3t9nmg room WIthOUt useptha}tl value (2072") for the “height” of a room 129" wide by 8’ long.
The “liveness” or “deadness” of a room also affects the sound quality,
pal'a||ﬂ| Wa"S. particularly at the high end of the spectrum. A heavily carpeted room,
furnished with overstuffed chairs and heavy draperies, will sound dull be-
cause the treble will be absorbed by the soft material more thoroughly
than the bass. Advancing the tweeter-sensitivity control on your loud-
speakers or boosting the treble on the preamp may help to achieve a more
pleasing balance. To add liveness to a room, you can open the drapes or
hang mirrors or other hard reflecting surfaces. The sound in a sparsely
furnished room with bare wood floors and hard walls is likely to be too
bright. Adding some absorbent material will help. While you can follow
these general guidelines to ascertain which way to go, it’s basically a mat-
ter of adjusting the individual room elements until you get a pleasing
sound.

Speaker location vis-a-vis its immediate surroundings has a strong im-
pact on how smooth the speakers’ bass and midrange response will be and
on the effectiveness of the stereo image. Some speakers are designed for
specific placement, i.e., in the corner, against a wall, raised above the floor
or standing on the floor. The speaker should be placed where it was de-
signed to go. With those whose manufacturers do not specify an ideal
placement, you may need to experiment.

An old adage says that placement at the floor-wall interface increases
bass response; corner placement increases it further. In general this is
true, since sound reflects from these nearby surfaces and strengthens the
radiation at very low frequencies. However, at higher frequencies (in the
midbass), the reflected sound may become out of phase with the direct
sound and reduce the sound-pressure level. So although bass response
may be strengthened on average by placing the speaker near the wall,
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floor, or in the corner, midbass response may become quite irregular (col-
ored). Exactly where frequency irregularities occur depends upon the dis-
tance fiom the active driver to the reflecting surface. That, in turn, de-
pends upon the size of the enclosure, the placement of the driver within
the enclosure, and the distance from the wall (or floor) to the system.

Again, the word is experiment, but we can offer you some guidelines.
Unless the system is designed specifically for corner placement, don’t put
it there. A tower-type speaker is meant to stand on the floor, but it may
perform better at some distance from the wall. Place each speaker at a
different distance from the side walls and keep each of them at least a
couple of feet away from those walls.

Measure the distance from the center of the woofer to the floor and
place the speakers so that the distance from the center of the woofer,
around the cabinet, to the rear wall is not the same as the distance from
the woofer to the floor. Nor should the distance to the sidewall be a mul-
tiple of the distance from the woofer to any other reflector. The idea is to
avoid having each of the reflected sound waves end up out of phase at the
same frequencies.

Bookshelf-sized speakers are generally not meant for floor placement,
but this is far from certain. Some speakers seem to be designed in a com-
pact format simply because such speakers sell well. Sometimes raising a
small speaker on a speaker stand smooths out the bass noticeably.

In general, speakers should be placed so that the midrange and tweeter

drivers are at ear level (when you’re seated) and so that the sound coming count on your equalizer

from them is not mufiled by interposing furniture. For the best stereo im-

age, the speakers should be roughly the same distance apart as either of H inp.- ina°
them is from your listening position. The best setup is essentially an equi- SImply for " ne tunlng’

lateral triangle with a speaker at each corner and you at the apex. Some- 3 & H
times imagery is improved by pivoting each speaker toward you so that "rSt expe"ment W|th
vou’re more on the axis of the high-frequency drivers. If this improves the

illusion but makes the sound too hot on the high end, try turning down speaker |003tl0n and
the tweeter sensitivity. o .
room furnishings.

A graphic equalizer can help smooth out room-induced response ir-
regularities. But perfect compensation seldom can be realized and cer-
tainly never at all places in the room. Furthermore, a complete equal-
ization job requires test instruments and a flexible parametric equalizer.
So it’s best to count on your equalizer simply for fine-tuning and to first
experiment with speaker location and room furnishings to obtain a good-
sounding system.

One of the newer high-fidelity accessories is the so-called “ambience
simulator” or “ambience-restoration” device. Such systems strive to ex-
tract or synthesize the ambience (or hall sound) from the program mate-
rial and present the retonstructed concert-hall “reflections” via a second
set of speakers. Another power amp and another pair of speakers are re-
quired, and these are sometimes included in the system package. These
speakers need not be as good as the primary set, for most present-day am-
bience systems do not go much beyond 7 kHz. Contrary to popular belief,
the best place for these secondary speakers usually is not behind the lis-
tener but to the sides of the listener, and frequently, slightly to his front.
Again, for best results consult your owner’s manual and experiment.

Setting up a high-fidelity system is as quick and easy as you wish to
make it. Within an hour or so, you can have everything out of the hoxes,
set up, and, more likely than not, sounding good. Those bitten by the ex-
perimenter’s bug can obtain even better performance from their sys.
tem—and gain a basic understanding of acoustics—by spending the time
to experiment with the arrangement until the best is achieved. HF

1980 Edition 29



ow to

Troubleshoot
Your

Stereo System

Simple, money-saving steps you can take
to prevent and fix the most common problems

by Howard Roberson

Silence. Sometimes golden; other times troublesome. Let’s be specific.
Say you bought your stereo system within the past year or so. At first you
didn’t worry about things going wrong because the warranties covered
most problems. Now you’re probably outside the warranties. If you were
to flip the power switch and all you heard from your stereo system was
silence, what would you do?

You have two main courses of action: fix the problem yourself or take
your system to a repair shop. What you may not realize is that many
problems are less serious than they first appear to be, and may be easily
fixed at home. We’ve outlined below two “home remedies,” including how
to prevent problems from occurring in the first place. Then we suggest
what to do when you must seek professional repairs.

A preventive maintenance plan is a must for any stereo system. Regu-
lar inspections and cleaning not only eliminate common trouble spots,
but assure that your system is delivering the best sound it can.

In the case of turntables and tape recorders, cleanliness is important.
Both employ transducers that must contact a moving surface to generate
the small electrical signals they produce. Keep these contact areas clean.
The effects of dirt as noise or dropouts are magnified by the necessary
preamplification.

Even if your discs are kept immaculate, a brush specifically made to
clean a stylus should be employed as often as close inspection dictates.
Don’t use any “harndy little brush”; it may damage the stylus mounting.
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You should clean the heads of a tape recorder regularlv to prevent accu-
mulation of oxide particles and other material deposited by the tape.
Some machines and tape types will require cleaning much more fre-
quently than others. Do it regularly. At the same time, clean other areas
where dirt 1s accumulating, especially the capstan and its idler. Examine
all arms, lifters, tlutter filters, guides—anything over which the tape must
pass.

Isopropy| alcohol and cotton-tipped swabs. both available in drug-
stores, are a good combination for most cleaning tasks, including removal
of oxide particles that build up around the heads. Do not use rubbing al-
cohol, which has additives that will goo things up. Special cleaning sol-
vents for recorders may do a better job and not attack plastic parts or
head varnish, as alcohol sometimes does. Trv to keep pressure pads clean
by brushing them; solvents like alcohol could loosen the mounting glue.
Demagnetize (with a degausser designed for the purpose) the heads,
guides, etc., after several hours of operation and immediately hefore anv
recording of particular interest.

Signal sometimes is lost because controls and switches have not been
moved from day to day. The majority have contacts that are designed to
scour, so to speak, as they are used. Without this scouring action, corro-
sion can develop right around the point of contact, causing the control to
become intermittent in the veryv setting where you want to keep it. To
torestall this eventuality, regularly rotate all switches and controls
through all positions (and activate all levers and pushbuttons), whether
vou normally use them or not. Don’t overlook those that are built into
your speakers. Do this with the power off, perhaps once a month—more or
less. depending upon your local pollution rating. You also should check
the indexing of the knobs and tighten any that are loose.

Less frequently, perhaps twice a year, examine all power and signal
cabling, and its connectors, for evidence of damage or poor contact. Don’t
forget to check the FM antenna, downlead, and rotator. Clean. repair, or
replace according to need. Unplug the cartridge shell and examine the
mating contacts of the shell and arm. Clean as needed, using a soft, pen-
cil-rvpe eraser (such as Faber No. 7066), being careful not to leave debris
in contact areas. Tools made for cleaning battery contacts may also work,
but take care not to bend the “‘fingers” or scratch contact points. Check
the stylus mounting for evidence of damage. (Note: The normal nonplay-
ing position of the cantilever may slope steeplv downward.) It is possible
to detect gross damage with a pocket microscope, but this is not an ade-
quate means to check for wear. In fact, it is difficult to examine styli with
many microscopes because of poor resolution and mechanical position-
ing. If your dealer has a good inspection setup, take advantage of it If not,
it 1s probably best to replace the stylus every six months to a year, de-
pending on use. Having a spare stvlus is a good idea; a sudden change in
record quality may indicate damage, which may be confirmed or ruled
out by substituting the spare.

Most turntables and recorders require some oil periodically on rotating
shafts,so adhere rigidly to the lubrication schedules in your manuals. Ob-
serve strictly the cautions on excessive oiling, which can cause the trans-
fer of o1l to surfaces that must be kept clean and dry. At the same time
vou do this, look for signs of bent parts, ruhbing, or wear—particularly in
tape heads. If you find any, maintenance may be called for to prevent
deterioration of performance.

Periodic, but less frequent, cleaning and lubrication are required for
the mechanisms inside a recorder or turntable to assure top performance.
First, with the aid of your manuals and the dealer, find out whether anv
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High Fidelity's Buying Guide to Stereo Components



measures are recommended. Those not explained in the manual should
not be attempted by the neophyte and will require the step-by-step in-
structions provided in a service manual, which sometimes can be ob-
tained directly from the manufacturer by writing to the address on the
warranty card. Expect to pay a nominal charge. Radio parts stores will
have the Howard Sams Fotofact series on various types of equipment.
Each manual covers more than one unit, but it is well worth the cost if
you are bent on doing this sort of work. Remember that even simple re-
moval of a chassis from a cabinet can quickly become a disaster if the
wrong screws are loosened. If you do take steps to bare the guts of your
machine, take the time to examine the various mechanisms and learn the
function of all the clutches, belts, and so on.

If you’re feeling a little adventurous and want to get some reference
data to help you in later troubleshooting, your tape recorder’s meters can
be used to measure levels throughout a system that is operating correctly
at present. If, for example, you have a separate tuner, you can compare its
direct output to that normally delivered via the tape-recording output of
your preamp or integrated amp. The levels may be worth recording both
for your favorite station and for interstation noise. You can note the dif-
ferences in dB that the two hookups deliver with the same type of signal
and recording-level setting, or you can adjust levels for the same meter
reading and note the settings required. You can make a similar check on
the output from the turntable (using the mike input), noting the level
settings for a 0-VU meter reading. The output from a preamp can be
checked for normal listening level, or whatever. There are other vari-
ations, of course, but the idea is to get some data on your “standard” lev-
els, noting control settings to permit rechecking in the future. But don’t
forget to turn off the power whenever you change a connection in the sig-
nal path.

And never, under any circumstances, switch from one source to the
other with the volume control turned up. The resulting transient can be
very damaging both to the power amplifier and to the speakers. It is true
that you might be able to get away with the practice most of the time, but
it takes just one misadventure to cause a lot of damage, including a no-
ticeable assault on your wallet. Don’t forget: If you have tubed equip-
ment, you should test the tubes perhaps once every two years, depending
on use. This is most important for rectifier and power-output tubes,
which may become emission-limited, if maximum performance is to be
maintained.

When something goes wrong with the sound of your system, the
change will occur in one of two basic ways: Either the quality will dete-
riorate over a period of time or the change will be abrupt. If the latter is
the case, ask yourself a couple of questions. First, what did you do last?
Second, what might someone else have done? There are many so-called
cockpit errors that we miss if we don’t stop and think. Here are some ex-
amples: You forgot to turn the circuit-breaker back on after replacing a
wall switch; someone turned off a wall switch that no one “ever” turns
off; perhaps someone inadvertently pushed a normally unused tape
monitor or remote speaker switch. It also is possible that a knob has
slipped, giving an incorrect indication of system settings. Mr. Nobody is
responsible for many such goofs, so be prepared for anything.

If there is no sound at all from your system, check the pilot lights. If
they are all dead, see whether the turntable will operate or use a lamp to
make certain the wall outlet has power. If necessary, use an extension
cord to feed power to the system. If it remains dead, turn off the power
switch and check the condition of the various fuses—line, B+, and
speaker—that protect circuitry. Manuals normally give fuse locations.
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If one channel is
working, that’s good
news from a trouble-
shooting standpoint.
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You may find that there is a fuse inside some equipment; before you
check it, be certain of two things; that the power plug is disconnected
from the outlet and that you understand the procedure of disassembly
required. Before replacing blown fuses, check the condition of the connec-
tions, particularly the amplifier outputs to the speakers. Clean up poor
connections, making certain there are no stray bared wires that could
short an output. If replacement fuses blow immediately, a trip to a serv-
ice agency is in order.

If all of the pilot lamps are on, listen very closely to the speakers, one at
a time. If there is complete absence of sound from either of the speakers,
even with the volume control all the way up, double-check for shorted
amplifier outputs or blown B + or speaker fuses. If these seem in order,
disconnect the output cables from the amplifier. It is doubtful that the
speakers could have been blown out without your knowing about it, but
you can check them by alternately making and breaking connections
from a flashlight battery to the speaker leads. Current passing from the
battery through the voice coils should produce a noticeable “clunk” with
each make or break.

A “positive” speaker test means that you must now use logic to local-
ize the problem—keeping in mind the signal routing in your system. A
good signal at the headphone jack may prove, for example, that signals
are normal most of the way through the amplifier or only through the
preamp, depending on the circuit point from which the headphone signal
is taken. It may be helpful to use your recorder as a diagnostic tool—with
the headphones in its jack and ycur eye on the meters, you can monitor

*whatever the recorder is connected to. You can, for instance, compare the

signal at the normal TAPE-OUT jacks with those at the PRE-OUT connec-
tions.

If one channel is dead, that’s bad news; but it also means that one
channel is working, and that’s good news from a troubleshooting stand-
point. Set the selector switch to each of the possible sources to confirm
that the condition affects all of them. Now, if your preamp has a MoNo/
STEREO mode switch, work it back and forth several times to clear a pos-
sible intermittency and then leave it in MONO if the defective channel re-
mains silent. The PRE-OUT connections normally -will be the next
“checkpoint” in the signal path after this switch. If, when you monitor
PRE-OUT, there is normal sound in both sides, switch back to sTEREO. If
the signal now disappears on one side, the problem is at or before the
mode switch. If the signal, even in MONO, is on only one side, the break in
signal flow is after the mode switch.

Of course, it is possible that the break in the signal path is in the cables
from preamp to amplifier or from amplifier to speakers. If your cables are
not coded, mark each end of the good-channel cables with pieces of mask-
ing tape so you don’t lose track of them when you change connections.
Let’s say that the left channel is good. Disconnect the cables from the
preamp at the amplifier’s left and right inputs (power off!) and reverse
them. If sound still comes from the left speaker when you turn the power
back on, and the right one remains silent, the break in the signal flow oc-
curs after the right input connection on the amplifier. If the live and dead
speakers have switched positions, the signal loss is before the end of the
“dead” cable to the amplifier and after any earlier point that is working
correctly. Interchanging the connections at the preamp end of the stereo
cable will show whether the failure is in the cable itself.

Drawing a block schematic of your stereo system will help diagnose
the problem. Your drawing should show all the units with their switches
and other controls that affect the signal path, together with all inter-
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connect points. By penciling in the temporary connections, you can see
what the path should be as an aid in deducing where the fault lies. And as
you eliminate one possibility after another, you can check it off on the
diagram.
Sometimes poor contact between a cable plug and the jack creates a
problem. Whenever you change connections for any reason, look to see
whether either would benefit from cleaning with the eraser. If there is a
loud buzz in one channel, it might be caused by poor contact between the
jack shell and the tabs on the plug. With the power off, pull out the plug
and bend down the tabs to hold the jack shell tightly upon reinsertion. If
the tabs will not hold, replace the cables with a quality product that will
make such contact tightly.
Any switch or control in the signal paths can cause a loss of sound from
your speakers. A volume control will rarely break the path over its entire
rotation, though its wiper may lose contact at some point. When it does,
it is time to use a control cleaning solvent—best applied with the knob
removed. After application, rotate the control over a large arc to aid in
the cleaning. If the control remains intermittent, perhaps even after you
have removed its cover to spray cleaner directly into the elements, it will
have to be replaced. Switches that lose contact can also be treated with
cleaner in a similar fashion, but the cover or cabinet must be removed so
you can gain access to the contacts.
Sometimes the contacts of a rotary switch will make and break when i
you push back and forth on the shaft. With careful observation, you may Your 0bservatlons
be able to pinpoint what the problem is. Dirty contact areas, warped = =
switch wafers,gnd cold-solder joints on connecting wires are among the W|" help d pro'eSSIOIlaI,
possibilites. Follow the general rule that contact areas are to be worked . - a
on only when the power is off. A blade-type burnishing tool may restore Sa\llllg hlm tlme, al'ld
contact, but it must be used with care or it may bend contact fingers. If .
you are inclined to repair, be ready with your pencil soldering iron (not a savu'lg you money.
gun, which can too easily damage delicate parts) for the suspicious con-
nections. Finally, remember that the cleaner is needed only on pot ele-
ments and switch contacts; do not spray anywhere else.
Gradual deterioration in sound quality can be caused by such things as
a dirty or worn phono stylus, dirty or worn tape recorder heads, and vari-
ous electronic components—including, of course, aging vacuum tubes. A
sneaky one for FM listeners is the loosening of antenna clamps and the
rotation of the antenna to an undesired (and unknown) orientation. A
drop in level of the highest audio frequencies could be caused by loss of
contact in the tweeter’s level control. A sudden drop in the maximum
output level, perhaps in just one channel, could be caused by the failure
of an output transistor. In rare instances, the corrosion in a control
makes it behave like a semiconductor: There is no sound in the output
until the voltage at the contact point reaches a critical value, and thus
the sound jumps in, so to speak, at a medium to high level out of silence.
The cure is contact cleaner and rotation to help buff off the corrosion.

What do you do if you can’t fix the problem yourself? Perhaps you have
proven to vour own satisfaction that in the tuner’s left channel the signal
path is broken with the preamp. Even though you have not been able to
find the exact point of the failure, you know which unit is at fault. Your
observations will be an aid to a professional, saving him time and perhaps
minimizing the charges.

There are two basic repair categories: warranty and nonwarranty. Al-
most invariably, warranty work must be done at an authorized repair sta-
tion. Not only will most manufacturers refuse to pay for work done any-
where else, but many warranties stipulate that they become void if such
work is done. It can be very frustrating to have the original dealer tell you
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Be sensible and
logical to get the
bhest out of a repair
service.

he is not authorized to perform a warranty repair, but do accept that this
practice is a protection for you as well.

A manufacturer-approved service agency is probably a good place for
nonwarranty repairs as well. For one thing, it will have information direct
from the manufacturer on parts and procedures for repairing your equip-
ment. A needed part is more likely to be in stock, and there will be no
question of what to order if something else is needed. If the failurein your
unit is the result of a design limitation, the agency could have modi-
fication data from the manufacturer to ensure that the failure does not
recur. If you are particular about keeping equipment performance to the
manufacturer’s specifications, substitution of parts made by others may
not suffice.

Expect the hourly rate for repair work to be around $20-$25—perhaps
more. The minimum charge usually is at least half the hourly rate. Some-
times there will be a fixed charge for repairing a certain type of equip-

‘ment, whatever the problem. Such charges might be $25 for a turntable,

$30-$35 for a cassette deck, and $35-$45 for a receiver. Many shops will
provide estimates only on request—at a charge of $15 or so, applied
against the total charge for the repair.

You will want to know how long the repair will take, but don’t be sur-
prised when the time estimate is given reluctantly or not at all. Without
knowing which specific part(s) need replacement, your serviceman can-
not promise results within a certain length of time. If you push him for
speedy action, you could get inadequate procedures or parts—and, con-
sequently, marginal performance. The typical dealer/service agency han-
dles a number of lines of equipment with many models using literally
thousands of parts, not all of which it can afford to stock.

Dealers commonly give a parts-and-labor warranty of 90 days on re-
pairs. Some will lend you equipment to use while yours is laid up, but this
is not a widespread practice.

As in doing your own servicing, you must be sensible and logical if
you are to get the best out of a repair service. It is all too easy, for ex-
ample, to be suspicious about whether the charges represent fair value.
Perhaps you feel that the hourly rate for labor is too high, but remember
that the overhead costs for servicing high fidelity equipment are higher
than those for most comparable businesses. These costs include the in-
vestment not only in parts inventory, but in test equipment: $10,000 is
common for the latter, but the tab can easily run $5,000 or more for each
test bench. The parts investment, too, can vary greatly—up to $50,000 or
more. These costs must be covered by the income from service charges, a
good proportion in the labor charge and some applied to parts. Under-
stand that the technician working on your amplifier does not get the $20
per hour, but only what is left after the overhead costs are covered.

The high investment in sophisticated instrumentation is required to
test to the specifications you find in the advertisements and in your
owner’s manuals—and included in more and more warranties. Even one
expensive, recently introduced FM alignment generator hardly meets the
specs of new tuners and receivers. So, in general, it is difficult for a dealer
to be enthusiastic about warranty work. Most feel that reimbursements
by many of the manufacturers are inadequate to cover the high costs in-
volved.

One hopes that your repairman will be patient with you, realizing that
you are being deprived of more than an assembly of transistors and
switches: You are without music. But understanding the problems he en-
counters will help you to be patient with the time and money service will
cost you. Patience will encourage maximum help when you need it—and
may even save you from seeking help when you don’t. HF
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by Robert Angus

Shopping for a car stereo system used to be both reasonably inexpensive
and easy. For less than $100 you could buy a single unit incorporating a
tape deck, an FM stereo tuner and a rudimentary amplifier, plus a pair of
wedge speakers. Today you can spend that much for just the speakers.
With that in mind, here’s what we think is the most intelligent way to
select the system that fits your type of car. We assume, of course, that
you’re interested in quality sound.

First, collect as much product literature as possible. (You might use
the postage-free bind-in card in this magazine, for example.) If you take a
quick glance at the names of car stereo manufacturers, you may think
you’'ve stumbled into the world of high fidelity in microcosm, and in a
sense you have. There are familiar names like James B. Lansing Sound
and Rotel, Jensen and Advent, Marantz and Bose, and so on. Many of
the products look like miniature home components (some, like ADS loud-
speakers and Uher tape decks, the Rotel receiver and JVC mini-speaker,
actually were designed originally for home use). The array of components
includes power amplifiers and preamps, separate tuners and tape decks,
woofers and tweeters, and equalizers.

A car stereo system, like a home audio system, consists of three main
parts: one or more program sources (in this case, the most common ones
are an FM stereo tuner and tape deck), a control center (i.e., amplifier and
preamp), and loudspeakers. Systems come in as few as three pieces or as
many as 13. The first decision you will have to make is whether you want
an all-in-one unit or separate components.

More than personal taste should enter into your final decision. Cars
such as the VW Rabbit, for example, have very limited room for mount-
ing separate speakers and components, and many smaller cars don’t have
a separate trunk, so that rules out an entire family of speaker systems
designed to use the trunk as a baffle. In other words, the type of car you
drive bears directly on your choice of components. And it’s not just size
and physical shape that are important but age, value, and the length of
time you plan to own the car. Also, your listening habits must be taken
into consideration, as well as where you drive (country road vs. freeway),
and, of course, how much money you have to spend.

Okay. Let’s be specific. For our first example we’ll use a six-year-old
Ford. It has a roomy interior, and you could install anything from a
simple under-dash tuner/amp unit with rear deck speakers to a preamp/
tuner/cassette deck with external amp, trunk-mounted woofers, in-dash
tweeters, and door-mounted midrange speakers. But if you intend to sell
your car in the not too distant future, a simple, easy-to-remove system is
a more logical choice.

Cars, such as the Rabbit, have limited interior space and don’t have a
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Before you buy any car stereo com-
ponent, make certain that what you
have in mind will fit in your car.
The only way to determine this is to
sit in your car and visualize where
the components and speakers would
be installed. Be certain that you can
reach all the controls easily from
the drivers seat, so that you won’t
have to take your eyes off the road
to install a tape or change a control
setting.
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rear deck for speaker mounting. You may prefer Bose 1401s or Jensen
Tnaxials, but circumstances dictate having to settle for lower perform-
ance speakers which are thin enough to fit into the door panels. Fitting a
separate cassette deck and tuner under the dash would be very difficult,
although you could tuck a remote power amp under one of the front
seats. Smaller cars also tend to have less soundproofing than larger ones,
so a more powerful amp is generally best. Also, quadriphonic sound or a
time delay system is generally more effective in a larger car. Vans have
almost unlimited space for stereo installations. Remember, though, that
interior carpeting will soak up a lot of high frequencies; this may mean
that your best choice is a high-power amp.

Now it’s time to go out and sit in your car for a few minutes. Look
around. Ask yourself where you would install a complete receiver, or
whatever you're considering—separate amp, preamp, tuner, fape deck.
Can you mount the units so that you can change tapes for FM stations
easily while driving? Where would the speakers go for ideal listening? Are
there locations for separate woofer, tweeter and midrange drivers, or for
self-contained mini acoustic suspension systems? Do rear-deck cutouts
already exist for oval coaxes.or two-way or three-way systems mounted
on a plate? Does the dash panel have a cutout for mounting a radio?
Armed with a good idea of what you could possibly install in your car,
you're ready to start reading the product literature. Discard everything
that is obviously impractical for your car. If you don’t have a rear deck or
trunk, forget about rear-deck trunk-loaded speakers, for example. Re-
main open-minded about specific brands and models, but decide whether
you're shopping for all-in-ones or separate electronic components,
whether you want component speakers, complete systems, or something
in between, and if you want tape, FM (or both) or such extras as short
wave or CB. .
One factor that is often neglected is a proper antenna. If you’re driving
an older-model car, the factory-installed antenna may not have been de-
signed for stereo FM. No FM tuner will perform well without a strong
signal, a fact your dealer may overlook. Try to determine the quality of
your current antenna. New ones, designed specifically for FM stereo, cost
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Car stereo specialists (right) tend to have better selections than discount stores (left), but neither can offer a
realistic demonstration of how your car system will sound; that can occuronly in a cardriving on the highway.

between $10 and $85 depending on features such as an electric motor to
retract it when not in use. Retractable models are often useful in urban
and suburban areas where antenna vandalism is common. So, remember
that a good portion of the cost of a retractable model is due to the motor,
and that price may not be directly related to better performance.

Now you're ready to go shopping. These days you can buy car stereo
equipment at discount department stores, at marinas, from autosound
experts doing business in abandoned gas stations, from audio salons, and
even through the mail. But where can you see the greatest selection, re-
ceive the most intelligent answers to questions, and experience the most
realistic demonstration?

To answer the last question first, virtually nowhere, because acoustic
conditions in stores—even in a demonstration car parked outdoors—
aren’t like those on the road at 55 miles per hour. FM reception is differ-
ent too. Among the worst demonstration facilities are those in discount
houses and auto supply shops, where a panel loaded with speakers and a
variety of car stereo units attempts to create the illusion of an automobile
dashboard. The speakers must compete with store noise, whose character
is entirely different from that of road noise. You might just as well save
time and skip the demonstration.

Discount houses and auto supply shops are less likely, anyway, to carry
audiophile auto components. Your best bet for these is a hi-fi dealer who
advertises and maintains a substantial car stereo department, or an
autosound specialist whose showroom includes a reasonable selection of
car components. Advertisements will give you some idea of the kind of
autosound department to expect. If you can’t find a car stereo dealer in
your area, write to the manufacturers of the components you’re consid-
ering. Such companies as Clarion, Altec Lansing, Bose, and Jensen will
send you a list of retailers in your area. In addition, some companies
maintain toll-free phone numbers to supply this information. Check with
800 Information (800-555-1212) for telephone numbers.

Where you buy your equipment should not be based solely on price.
Discount stores may be less expensive, but in most cases they also provide
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no post-sale services. Dealers who service what they sell—primarily audio
retailers and the larger or older autosound stores—may charge more ini-
tially, but in return you usually receive a store warranty in addition to
that given by the manufacturer. This means that you need only return a
malfunctioning unit to the store instead of having to drive to a factory-
authorized service center or ship the unit back to the manufacturer. And
remember, fully-installed systems cost about the same. If a dealer who
both sells and installs equipment quotes a lower price than his competi-
tor, be sure the “savings” won’t be compensated for in slightly higher in-
stallation costs. In short, find out what the price tag includes.

Mail-order dealers obviously can’t offer installation, and usually offer
no additional warranty. In return, however, they may offer very low
prices. And the better ones offer a wide range of brands and models than
most retailers can carry. One of the largest, Crutchfield, in Charlottes-
ville, Va,, regularly publishes an excellent catalogue, which not only cov-
ers much of the information to be gleaned from a dozen manufacturers’
spec sheets, but also provides excellent advice on how to buy, how to in-
stall, and how to upgrade. Unlike some others, Crutchfield maintains a
technical department with a toll-free WATS line to dispense advice to
customers.

At each store, tell the salesperson what model car you drive, the kind of
sound system you’re considering (i.e., component or all-in-one electron-
ics, separate woofer and tweeter separately mounted, drop-in rear-deck
plate, enclosed acoustic suspension speakers, which program sources,
power requirements, etc.), and something about your budgetary limits.
Listen to his suggestions. If he recommends a different approach or differ-
ent brands or models than your plan calls for, ask him why, and note
down his answers. Ask to see and operate the system he recommends as
well as the system you were interested in, so that you can note any differ-
ences for yourself.

If you’re not sure whether to accept his recommendations, find out
whether or not other dealers agree with him. Even better, ask a friend
who’s familiar with car stereo systems and who already owns one. Ask be-
fore you buy. If you’ve done your homework, you’ll have questions about
which speakers can be used with which amplifiers, etc. Most important,
determine: (1) the store’s warranty policy—must you deal directly with
the manufacturer; will the dealer do it for you; or will the dealer handle
service problems himself? Is there a separate store warranty that offers
additional services, such as an extra three months on labor or parts? (2)
Who will do the actual installing? Does the dealer maintain his own in-
stallation setup; does he recommend an independent expediter; or are
you on your own?

If you’re not prepared to do your own installation, and if the store you
settle on doesn’t offer that service, ask for the names of a few local install-
ers. Verify that they will put in equipment you’ve bought elsewhere.
Most dealers with quality autosound departments have a working ar-
rangement with one or more installers. Of course, you could install the
equipment yourself. The question is, should you?

If you feel at home with electronics and don’t mind working within the
confines of your car, you can save a sizable amount of money by doing the
Job yourself, particularly if your car is an older model. If your system is
relatively simple (two speakers to drop into rear-deck cutouts and a re-
ceiver to install where the car radio was, for example), the job should take
considerably less than an hour and require nothing more than a wire
stripper, wrench, and screwdriver. If your car is brand new and you’re go-
ing all the way with components, let an expert do the job. He’s generally
neater, and it’s possible to blow an amplifier and damage other compo-
nents if the speaker leads short or there’s an incorrect hookup some-
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where. You may void any warranty coverage by installing it yourself.
Generally, if a professional damages the equipment—particularly if he’s
employed by a franchised dealer or authorized service agency—his com-
pany must replace it.

In the beginning we told you to forget about in-store listening demon-
strations. So what happens if you get a system that falls below your ex-
pectations once it’s installed? Some dealers permit you to exchange com-
ponents, but find out what the dealer’s policy is before you buy.
Exchanging a component, however, may be expensive, especially if yours
is a custom installation in a new car. The component must be very care-
fully removed—probably by a custom installer—since no dealer will take
something back that he can’t resell. The cost of initial installation, re-
moval, and installation of the substitute could equal or exceed the cost of
the component itself.

Some dealers maintain cars with demonstration systems already in-
stalled. This type of field test is certainly better than nothing, and by all
means take advantage of such opportunities. Make sure that the demon-
stration isn’t held in the parking lot; you’ll want to hear how the FM
tuner operates while you’re in motion, and what effect road and car noise
have on the overall system. Although these demonstrations are not
directly relevant to your situation unless your car is very similar in pas-
senger compartment size and acoustics, and the system you’re going to
buy is identical, they do offer some guidance.

One final suggestion. If you're a little uncertain whether the system
you've selected will sound good in your car, you should consider an equal-
izer. While it’s not a cure-all, it does an excellent job of tailoring the
sound of everything—especially speakers—to the acoustical peculiarities
of your car and the road.

As you can see, planning for and buying a car stereo system is similar in
many ways to purchasing a home stereo system. In other ways, though,
you’re on your own a lot more. Take your time. Choose wisely and care-
fully. Remember that car stereo specifications are not regulated by the
FTC as are those of home components. Remember too that sound dem-
onstrations are basically worthless. You can have an excellent system,
but as the adage goes: “There’s no free lunch.” HF
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Should you install your own car stereo

system? That depends on whether
vou're handy with tools, and whether
you're ready to accept the possibility
that if you connect something incor-
rectly and damage a component, the
repairs may not be covered by the
warranty. Professional installers

often assume the liability for any dam-

age to your system. Many dealers also
offer installation services. At left, in-
staller works behind cramped dash-
board of a van to install an amp/
equalizer.
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by Larry Zide

What One Type of
Tape Should You Use?

The vital ingredients are the music you
record and the deck on which you record it

One thing is certain: the “best” tape depends on more than one thing.
Two primary considerations are what tape your cassette recorder has
been adjusted for at the factory and what type(s) of recording you plan to
do. But first it’s helpful to know how the tape and machine interface and
what each tape formulation is composed of.

Modern cassette decks are generally outfitted with switches for chang-
ing bias and equalization, thereby providing some versatility in the types
of tapes that can be used. Essentially, the controls tailor the electronics
of the deck to the tape. To better understand these controls, let’s look at
the theory behind tape recording.

Some years back, it was a rule that a tape system’s high-frequency
limit in kHz was equal to the speed at which the tape was traveling. A
tape running at 15 ips was capable of flat response to about 15 kHz; one
running at 7% ips experienced high-end dropoff at 7.5 kHz. In short,
recording density was limited to about 1,000 cycles per inch of tape.

By this logic, the use of a cassette at 1% speed would be impossible. This
isn’t the case, of course. Improvements in tape formulation and in mag-
netic-head design now make it possible to record at densities upwards of
10,000 cycles per inch, and we see cassette recorders capable of 20-kHz
response at 17 ips. All this does not negate the truism that the more in-
formation one tries to crowd on the tape, the harder the task becomes.
The main tool used to overcome tape’s inherent short-wavelength losses
is record equalization—a form of high-frequency boost.

While specifications might lead you to think that wide-range, flat fre-
quency response is independent of speed considerations, this is true only
at relatively low recording levels. At 15 ips, almost no high-frequency
boost in the record circuit is needed; at slower speeds, increasing amounts
are required.

But equalization doesn’t solve everything. Tape has a limited max-
imum recording level. Once the signal you are putting on the tape is
raised beyond that level (by recording pre-emphasis) the tape becomes
magnetically saturated (can take no more magnetism) and the signal dis-
torts. Distortion increases gradually from the point where signal level
rises above the noise floor, but once saturation is reached, distortion
Jjumps to double-digit numbers.

Tape-recorder manufacturers recognized this fact and set the max-
imum recording level at a point well below tape saturation. In an open-
reel machine, operating at 15 ips, 10 to 15 dB (and even more) of head-
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room can exist between the manufacturer’s zero VU on his meters and
the saturation level of the tape. And since little high-frequency boost was
used, this headroom is virtually the same at all frequencies.

What happens at the 1%-ips speed used by cassette decks? The slow
speed means that a good deal of record high-frequency boost (10 to 15 dB
at 10 kHz) is needed. Therefore, if a manufacturer has provided 6 dB of
headroom at 1 kHz, he has run out of headroom (and into saturation) at
10 kHz at zero level. This explains why, when you see a frequency-re-
sponse curve run at zero VU on a cassette, high frequencies roll off sig-
nificantly. A response curve run on a cassette at -20 dB avoids high-fre-
quency saturation and so frequency response may “spec” as good as a
professional open-reel deck. But with the professional deck, you can
achieve 20-kHz response at zero dB.

The amount of recording equalization needed to produce “flat” high-
frequency response depends not only on the tape speed but on the charac-
teristics of the tape and heads used. And a key ingredient is bias. The bias
level affects both distortion and high-frequency response. Too much bias
reduces high-frequency sensitivity; therefore, more recording boost is
needed to compensate. That, of course, means even less high-frequency
headroom. Too little bias results in greater low-frequency distortion. Suf-
fice it to say that different tapes require different amounts of bias current
in order to perform at their best. Improperly set bias affects high-fre-
quency response, headroom, and distortion.

Now, what about the tape itself? Standard tape, both open-reel and
cassette, has always been composed of a backing coated with gamma-fer-
ric-oxide particles as the magnetic medium. This finely powdered rust has
been the mainstay of the tape industry, and while it continues to serve
the open-reel industry well, cassette manufacturers are finding it less
than ideal. The first “improved” (high-energy) cassette tapes added very
minute amounts of cobalt to the ferric oxide. These tapes had higher
“coercivity” and provided better dynamic range (saturation level to
noise) especially at high frequencies. The slight performance advantage
required a slight change in bias—one that deck manufacturers could eas-
ily achieve.
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The shape of the frequency response
curve depends on the level at which
measurements were taken. Response
curves shown here were made at -20
dB, -10dB,0dB (or0 VU),and + 10
dB. Note that recording at -20dB
avoids high-frequency saturation,

and that the higher the level of record-

ing, the sooner high-frequency falloff
occurs.
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Then DuPont introduced a tape coated with chromium dioxide, a new
magnetic formulation, and the revolution in cassette began. Chrome of-
fered a significant improvement in dynamic range at the slow cassette
speeds. But it required substantially higher bias, as well as a change in
equalization, to provide best frequency response and signal-to-noise ra-
tio. Accordingly, cassette decks were equipped with a switch for chrome
recording to increase the bias and to change the equalization appropri-
ately. The “standard” playback equalization setting, which is still used
for ferric tapes, is commonly referred to as 120-microsecond equalization;
the new equalization required for chrome tapes has been established at 70
microseconds, which continues to be referred to as such.

Advances in technology have yielded improved ferric-oxide for-
mulations, some of which are “chrome-equivalent” and use similar bias
and equalization. One tape—ferrichrome—is double-layered, with a ferric-
oxide base and a chrome coating over it. It offers the better high end of
chrome, along with the extremely good low end of ferric-oxide materials.
It requires yet another choice of bias and equalization.

Today’s most talked about formulation is a new metal-particle tape.
This tape, which essentially uses pure iron alloys (not in oxide form) as
the magnetic medium, offers a significant improvement in dynamic
range. It requires less high-frequency record equalization than other
tapes, but it needs considerably more bias current to record the signal on
the tape. Metal tapes promise substantial improvements in signal-to-
noise ratio and in high-frequency freedom from saturation.

The industry has settled on the “chrome-standard” 70-microsecond
playback equalization for metal tape so that any standard cassette deck
with the 70-microsecond (chrome) position can play back this type of
tape. However, the bias and recording equalization that are required are
so radically different that new cassette decks with metal-record capabil-
ity must be employed to record on it.

If there were only one manufacturer of tape in the world, matching a
tape to a cassette deck would be simple. But there are dozens of manufac-
turers, and while each manufacturer has a tape that will work with a par-
ticular deck, that operative word “work” needs some explaining.
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Even so-called "standard” tapes—those meant for use with “normal”
or “ferric” bias settings—differ substantially from manufacturer to man-
ufacturer. When a manufacturer offers more than one ferric tape, you can
rest assured that they will differ in sensitivity and the amount of bias and
equalization needed for optimum performance. One tape may be +2 dB
at 10 kHz, another, -2 dB. How well a particular tape works on your ma-
chine depends on how the deck’s manufacturer set the internally-fixed
bias and equalization. Frequently, you can only adjust your deck to one
of several fixed positions. Thus, any given cassette deck can actually per-
form differently depending on the type and brand of tape—even though
the tapes were designed for the same settings. For optimum performance,
it 1s important to find out what type and brand of tapes your deck was set
up for.

Some modern decks have been designed to get around this problem by
providing a separate bias adjustment—a kind of vernier control of bias
amount around the nominal settings of the switch. Even more advanced
are the decks that incorporate microcomputers to automatically set the
bias to conform with the type of tape being used. When both recording
equalization and bias are microcomputer-adjusted, you have the ulti-
mate in performance potential.

The construction of the cassette itself is less a factor than it once was.
Some years ago, a controversy existed over whether internal roller bear-
ings or fixed bearings allowed the best tape motion. Because the mechani-
cal construction of the cassette can profoundly affect overall perform-
ance, particularly as regards flutter and the stability of high-frequency
response, all quality cassettes now use roller bearings. All manufacturers
of quality tape seem to have achieved sufficient reliability, regardless of
their approach, so that the cassette shell itself no longer is a significant
factor in the purchase of tape. This, of course, does not apply to the so-
called “white-box” brands, which we recommend you do not buy.

Should you, then, always use the best tape you can get? No, if only be-
cause it can be a considerable waste of money much of the time. It all
depends on the types of recordings you plan to make. At one end there is
baby’s first coo (or cry); at the other end, sophisticated on-location mate-
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The construction of cassettesisless a
factor than it once was. Typical qual-
ity construction is visible in this TDK
cassette. Tape pancake (A) feeds past
molded stud (B) and idler assembly
(C), which consists-of a stainless-steel
pin or axle (D) and a flanged plastic
wheel (E). Screws (F) hold shell
halves together via molded holes. Hub
(G) has, in this case, a C-clamp tape-
end lock (H). Shield (1) is a plain rec-
tangle of mumetal; pressure pad (J)is

felt, mounted on a metal spring assem-

bly. Viewing window is a separate
piece of clear plastic, neatly and se-
curely attached to shell. Slip sheet (L)
covers all of both pancakes, with cut-
outs only for hubs and windows. Ribs
(M) nct only stiffen shell, but help
guide tape onto idler wheel.
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rial. Four basic categories (recording speech, copying from radio, copying
from discs, and recording live music) cover most situations. We’ll take
these one at a time.

The demands of speech recording require good signal-to-noise but not
extended frequency response (as it applies to high-frequency headroom).
Accordingly, you can use standard ferric-oxide formulations. For most
speech applications, the second line offered by premium manufacturers
works well. More exotic formulations offer no particular additional ben-
efits. Stick with name-brand manufacturers; you still want a reliably
made cassette shell as well as good quality tape.

If you’re thinking of off-the-air taping and your source will be rock ra-
dio stations, you can use the premium-ferric type of tape. Most rock sta-
tions process their signal via compressors, equalizers, and other devices to
reduce dynamic range to a virtual zero. Actuzﬂly, any tape system with a
30-dB dynamic range will capture most rock and all disco.

A few stations are attempting to offer greater dynamic range. Classical-
music stations are the leaders here, but even rock stations have discov-
ered that listeners want quality. Some stations (WNCN in New York and
WFMT in Chicago, for example) offer signal-to-noise figures in excess of
70 dB, but they are clearly the exception. All stations are limited to ap-
proximately 15 kHz at the high end, because they must suppress the au-
dio to prevent it from interfering with the 19-kHz stereo-pilot signal.

For high-quality, wide-dynamic-range signals, we suggest the chrome
(or chrome-equivalent) tapes. One note of caution when recording rock
music: Don’t modulate the audio at zero on your tape deck; use -10 dB as
a reference. This will better control the middle high-frequency accenting
of some rock stations, and prevent further distortion.

Until recently, we would have recommended that you use the same
tapes for recording from discs as you would for taping from the radio, with
the additional warning that the high energy on the discs at high fre-
quencies can overload the tape unless you lower the record level some-
what.

The new technology of direct-to-disc and digital mastering of the discs
has altered this recommendation. If you plan to copy such audiophile
discs, begin with the premise that you will not be able to transfer to any
cassette the full dynamics and frequency response of the disc. The best
copy will be that which follows the suggestions for live-music recording.

What we suggest here encompasses a solo guitarist or other soloist re-
corded at home, to a rock band, to a chamber orchestra, and to a full sym-
phony orchestra. Let’s begin with the understanding that any recording
of live music requires more dynamic capability than any tape can give
vou. A noise-reduction system, such as Dolby-B, which is standard on
virtually all quality cassette decks, increases the dynamic-range capa-
bility of the tape and should always be used.

In live recording, or in audiophile-disc dubbing, you want the best tape
possible. Metal tape seems to be the ultimate choice because of its per-
formance superiority at cassette speeds. There are certain instruments
you should beware of, notably those that are percussive or plucked, such
as piano and guitar. They produce intense spikes that overload any tape if
the level is too high, and therefore should not be recorded at zero record-
ing level even on high-speed open-reel decks. If you bring the level down
to about -12 dB or so, a metal-equipped cassette deck can, and will, pro-
duce a master tape with impressive sound.

Which tape is best? By this time, you may have answered that question
for yourself. Always buying the best tape can result in overkill. Sure you
can use a metal-particle tape to record the baby’s first word, but will you
get a better recording? The only certainty is that you will be recording on
a more expensive tape. HF
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Buying Guide
to more than

3,000 Stereo

1980 Edition

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 wantis
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. In 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—to use this information effectively?

We settled on a series of guidelines, which
we sent to the manufacturers and asked
them to adhere to when providing the per-
formance 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-
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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 to be expressed in dB
with a specified weighting relative to a speci-
fied output in watts.

Preamp'ifiers. 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. Ouieting refers to 50 dB quieting,
unless otherwise specified. Both S/N and
THD are given at 65 dBf. Selectlivity 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; the figure after the slash, to stereo
operation. If a manufacturer has submitted
figures for only the mono mode, the mode is
specified in parentheses

Receivers. 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-
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tion is specified in the number of millivolts
necessary to produce 0 dBW (1 watt). Inamp
S/N specifications, the weighting and refer-
ence specified by the manufacturer is in par-
entheses.

Turntables. Five types are covered: man-
ual (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 at end 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
1o 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.

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 the 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’ refers 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 incluge 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 andis
used to compensate for the compression
system often used in recording anc 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 power, 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 at a 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.

Raw 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 toin-
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. The ''half-
speed’ mode reflects the current status of
VHS and Beta VCRs. Some recorders offer
only a single (high) speed, others offer two
speeds, the second one usually 33%%
slower. Specifications for video resolution
and video S/N were requested for both the
black and white and color modes

Accessories. Essentially, this is a wide-
open category where manufacturers were
simply requested to '‘describe’ the item. In
most cases the listings represent only a sam-
pling of a company’s entire accessory line.
Complete catalogues generally are available
directly from the particular company
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Amplifiers

(including Power Amps, Preamps, and Integrated Amps)

ACE

Ace Audio Co.

532 5th St.

East Northport, N.Y. 11731

3100 Preamplifier

Price $325 (wired)

Dimensions 2%H x 14%2W x 7D (separate
power supply, 3% x 3 x 2)

Welght 5 Ibs.

Inputs Phono; 2 tape; tuner, aux
Response 20 Hz to 20 kHz, 4+ 0.1 dB
Output 10V

THD 0.02% "

IM 0.02%

Sensitivity 1 mV (phono); 100 mV (high level)
Overload 90 mV (phono)

Phono EQ 20 Hz to 20 kHz, $05 dB
Features Two-way tape dubbing; separate

power supply for lowest possible hum and noise on
phono

35x2 Super Power Amplifier

Price $239 (Super)

Dimensions 3'2H x 14W x 8%2D

Weight 13 Ibs.

Power 35 watts (15.5 dBW) continuous

into 4 or 8 ohms from 20 Hz to 20
kHz at no more than 0.1% THD

IM 0.1% at 35 watts

Response 20 Hz to 20 kHz, +£0.2 dB

S/N 90 dB (unweighted re 35 waltts)
Features Heavy aluminum heat sink extru-

sion; special circuitry for low distortion at normal
listening levels (50 mW to 1 watt); 35x2 Super con-
tains double-sized filter capacitors

8000 ‘“Chunky” Power

Amplifier

Price $189; 2 or more $185 each

Dimensions 7%H x 9%2W x 6%D

Weight 7 |Ibs. 8 oz.

Power 70 watts (18.5 dBW) continuous
into 4 or 8 ohms from 20 Hz to 10
kHz at no more than 0.1% THD

M 0.1% at 70 watts
Response 15 Hz to 20 kHz, +0.1 dB
S/N 90 dB (unweighted re 70 watts)

Models also available
3000 Preamplifier, $250 (wired)

ACOUSTAT

Acoustat Corp.

3101 S.W. 1st Terrace

Ft. Lauderdale, Fla. 33315

Reference Preamplifier

Price $950

Dimensions 5 H x 19W x 113D

Weight 10 Ibs.

Inputs 3 phono; 1 tape; 3 (high level)

1980 Edition

Features Two-way tape dubbing; electronic
muting; crowbar relay to protect DC-coupled
equipment; balance control

ADCOM

Adcom

11A Jules Lane

New Brunswick, N.J. 08901

GFA-1 Power Amplifier

Price $400

Dimensions 10%2H x 8%2W x 6%2D

Weight 25 Ibs

Power 200 watts (23 dBwW) continuous
into 8 ohms from 20 Hz to 20 kHz
at no more than 0.05% THD

IM 0.1%

Features Fully complementary, bridged

mode; uses toroidal transformer dual power sup-
plies; built-in fan; thermal overload protection;
damping factor, 200; slew rate, 80V/ms; finished in
black

AEA

Analog Engineering
Associates, Inc.

520 Park Ave., S.
Winter Park, Fla. 32789

Analogue 620 Power Amplifier
Price $1,340
Dimensions 7H x 19W x 16%D

Weight 78 Ibs.

Power 350 watts (25.5 dBW) continuous
into 8 ohms from 10 Hz to 40 kHz
at no more than 0.08% THD

IM 0.02% at 350 watts

Response 10 Hz to 40 kHz, 4+0.5 dB

S/N 110 dB (A-weighted re 350 watts)

Features Slew rate, 65V/ms; peak-reading

meters; overload protection

Analogue 520 Preamplifier
Price $600
Dimensions 4%H x 14%W x 10%D

Welght %1 Ibs

Inputs 2 phono, 2 tape,; tuner; aux

Response 10 Hz to 60 kHz, 0.5 dB

Output 2.5V

THD 0.005%

M 0.005%

Sensitivity 1.7 mV (phono); 100 mV (high
level)

Overload 125 mV (phono)

Phono EQ 20 Hz to 60 kHz, 4+0.5 dB

Bass control + 12 dB at 50 Hz

Treble +12 dB at 10 kHz

High filter 6 dB/octave above 7.5 kHz

Low filter 12 dB/octave below 15 Hz
Features All components to NASA specifica-
tions

Analogue 515 Moving-Coil
Cartridge Preamplifier

Price $225

Dimensions 4%H x 9%aW x 3%D
Weight 4 |bs.

Inputs Phono

Response 10 Hz to 30 kHz, +0.5 dB
Output 0.05V

THD 0.005%

IM 0.005%

Sensitivity  0.005 mV (phono)

Overload 35 mV (phono)

Models also available
Analogue 610 Power Amplifier,
$850

AGI

Audio General, Inc.
1631 Easton Road
willow Grove, Pa. 19090

511A Preamplifier

Price $495

Dimensions 5%H x 14W x 10D
Weight 13 Ibs

Inputs Phono; 2 tape; tuner; aux

Response 20 Hz to 20 kHz, +0.1 dB

Output 5V

THD 0.005%

IM 0.005%

Sensitivity 51 mV (phono), 230 mV (high
level)

Overload 160 mV (phono)

Phono EQ 20 Hz to 20 kHz, 40.25 dB

High fiker 12 dB/octave at user-specified.fre-
quency

Low filter ‘12 dB/octave at user-specified fre-
quency

Features Two-way tape dubbing; “Tone

Send" button for external equalizer; 250V/mi-
crosecand phono slew rate; optional high-gain
ohono at no extra charge; optional filter, $50

AIWA

Aiwa America

35 Oxford Dr.
Moonachie, N.J. 07074

AA-8700U Integrated Amplifier
Price $550
Dimensions 6 3/16H x 18 9/16W x 14 13/15D

Weight 38 Ibs. 6 oz.
Inputs 2 phono, tape; tuner, aux
Power 75 watts (18.75 dBW) continuous

into 8 ohms from 20 Hz to 20 kHz
at no more than 0.02% THD
M 0.02% at 75 watts

Response § Hz to 100 kHz, +0, -3 dB
Sensitivity 2.5 mV (moving magnet); 220 mV

{moving coil); 150 mV (high levei)
Overioad 280 mV (phono)
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S/N 83 dB (phono); 100 dB (aux) (IHF
A-weighted re 75 watts short-cir-
cuited)

Phono EQ 30 Hz to 15 kHz, +0.2 dB

Bass control 48 dB at 200 or 400 Mz

Treble +10 dB at 2.5 kHz or 5 kHz
High filter 12 dB/octave above 10 kHz

Low filter 12 dB/octave below 30 Hz
Features One-way tape dubbing; two-way

tape dubbing; separable power and preamp; built-
in moving-coil head amp; 2-position frequency
turnover switches for bass and treble; 2-system
tape dubbing; ~20 dB muting; 3-position tape moni-
toring; DC ampilifier; peak-reading power meters

SA-P22U Power Amplifier

Price $210

Dimensions 2%H x 8 5/16W x 8 3/16D
Weight 8 lbs. 6 oz.

Power 30 watts (14.75 dBW) continuous

into 8 ohms from 20 Hz to 20 kHz
at no more than 0.06% THD
IM 0.04% at 30 watts

Response 10 Hz to 50 kHz, +1 dB
S/N 95 dB
Features DC circuitry; 5-LED power indica-

tor, self-resetting protection circult; mini design

SA-C22U Preamplifier

Price $140

Dimensions 2 13/16H x 8 5/16W x 6%D
Weight 3 Ibs. 11 oz.

Inputs Phono; tape; tuner; aux

Response 20 Hz to 20 kHz, +0.5 dB

Output 600 mV (phono); 720 mV (aux 1, 2,
tuner); 860 mV (tape out)

THD 0.1%

Sensitivity 25 mV (phono); 150 mV (high
level)

Overload 200 mV (phono)

Phono EQ 20 Hz to 20 kHz, +0.2 dB

Bass confrol +8 dB at 100 Hz

Treble +8 dB at 10 kHz
Low filter 12 dB/octave below 30 Mz
Features One-way tape dubbing; low-filter

switch; 20 dB muting; dual positive and negative
power supply, click-stop tone control; mini design

Models also available
AA-8300U Integrated Amplifier,
$300

AKAI

Akai America, Ltd.
2139 E. Del Amo Bivd.
Compton, Calif. 90220

AM-2850 Integrated Ampilifier
Price $475
Dimensions 6 7/10H x 17 3/10W x 16 9/10D

Weight 34 Ibs. 8 oz.

Inputs 2 phono; 2 tape; 1 tuner; 1 aux

Power 95 watts (19.75 dBW) continuous
into 4 ohms from 20 Hz to 20 kHz
at no more than 0.08% THD

Response 3 Mz to 60 kMHz, +0, -1 dB

S/N 75 dB (phono); 95 dB (aux) (IHF-
weighted)

Phono EQ 30 Hz to 15 kHz, 30, -1 dB

Bass control +9 dB at 100 Hz

Midrange +10 dB at 1 kHz

Treble +9 dB at 10 kHz

High filter 6 dB/octave above 10 kHz

Low filter 6 dB/octave below 30 Hz
Features Two-way tape dubbing; separable

pdwer and preamp; DC amplifier

AM-2450 Integrated Amplifier
Price $225
Dimensions 5 7/10H x 17 3/10W x 13 3/5D
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Weight 21 Ibs,, 13 oz.

Inputs 1 phono; 2 tape; 1 tuner; 1 aux

Power 45 watts (16.5 dBW) continuous
into 8 ohms from 20 Hz to 20 kHz
at no more than 0.1% THD

Response 6 Mz to 60 kHz, +1 dB

S/N 75 dB (phono); 95 dB (aux) (IMF-
weighted)

Phono EQ 30 Hz to 15 kHz, +1 dB

Bass control +9 dB at 100 Hz
Treble +9 dB at 10 kHz
Features Two-way tape dubbing

Models also available

AM-2650 Integrated Ampiifier,
$300; AM-2250 iIntegrated Am-
plifier, $150

APT

Apt Corp.

147 Sidney St.
Cambridge, Mass. 02139

Holman Preamplifier

Price $493 (East coast); $502 (West
coast)

Dimensions 3%sH x 15 1/32W x 8 1/5D

Weight 10 Ibs.

Inputs 2 phono; 2 tape; 1 tuner; 2 aux

Response 20 Hz to 20 kHz, +0.5 dB

Output 2V

THD 0.01%

IM 0.01%

Sensitivity  1.25 mV (phono); 80 mV (high
level)

Overload 130 mV (phono)

Phono EQ 30 Hz to 15 kHz, +0.2 dB

Bass control 415 dB at 20 Hz

Treble 110 dB at 20 kHz

High filter 12 dB/octave above 40 kHz

Low filter 18 dB/octave below 15 Hz
Features Two-way tape dubbing; ultrasonic’

filter, mono/stereo/difference mode control; car-
tridge termination resistance and capacitance;
anti-crosstalk switching

1 Power Amplifier

Price N/A

Dimensions 3%H x 15 1/32W x 10%D
Weight 20 Ibs.

Power 200 watts (23 dBW) continuous

into 4 or 8 ohms from 20 Hz to 20
kHz at no more than 0.01% THD
M 0.01% at 200 watts

Response 20 Hz to 20 kHz, +0.1 dB
S/N 100 dB
Features Dynamic headroom of +6 dB; class

ABD amplification with 12 MOSFET output stage
and tracking supply for combined efficiency with
low distortion

Models also available
2 Power Amplifier, N/A

ARMSTRONG

Armstrong Audio (U.S.A.) Inc.
Sindell Organization

11046 Santa Monica Bivd.
Los Angeles, Calif. 90025

621

Price $395

Dimensions 3%H x 12%W x 11%D

Weight 10 Ibs. 8 oz.

Power 40 watts (16 dBW) continuous into

4 to 16 ohms from 20 Hz to 20 kHz
at no more than 0.08% THD

M 0.08% at 40 watts
Response 20 Hz to 20 kHz, +1 dB

Sensitivity  3/6 mV (phono); 120 mV (high
level)

Overload 75/120 mV (phono)

S/N 65 dB (phono); 65 dB (aux) (un-
weighted)

Phono EQ 20 Hz to 20 kHz, +1 dB

Bass control 415 dB at 70 Hz

Treble +13 dB at 14 kHz

High filter 6 or 12 dB/octave above 3 or §
kHz

Low filter 12 dB/octave below 20 Mz

Features One-way tape dubbing

AUDIO DEVELOPMENTS
INTERNATIONAL

Audio Developments
international

644 Emerson St.

Palo Alto, Calif. 94301

1252 Power Amplifier

Price $1,500

Dimensions 10H x 19W x 20D

Weight 80 Ibs.

Power 185 watts (22.75 dBW) continuous
into 8 ohms from DC to 50 kMz at
no more than 0.005% THD

IM 0.005% at 185 watts

Response DC to 50 kHz, +0.5 dB

S/N 106 dB (unweighted re 1 watt)

Features Class A operation; studio applica-

tions; LED peak meters

AUDIO RESEARCH
Audio Research Corp.
2843 26th Ave. South
Minneapolis, Minn. 55406

D-350B Power Amplifier

Price $3,500

Dimensions 10%H x 19W x 17%D

Weight 105 Ibs.

Power 350 watts (25.5 dBW) continuous
into 8 ohms from 20 Hz to 20 kHz
at no more than 0.25% THD

IM 0.1% at 350 watts

Response 1 Hz to 50 kHz, +1 dB

S/N 100 dB (unweighted re 350 watts)

Features Fans, meters; relays and loglc for

load protection; industrial grade components and
construction; rated for continuous commercial ser-
vice

D-79 Power Amplifier

Price $3,250

Dimensions 10%2H x 19W x 17%D

Weight 85 Ibs.

Power 75 watts (18.75 dBW) continuous
into 4/8/16 ohms from 20 Hz to 20
kHz at no more than 1% THD

IM 0.5% at 75 watts

Response 15 Hz to 40 kHz, +3 dB

S/N 90 dB (unweighted re 75 watts)

Features Vacuum tube amplifier, meters;

fans; level tontrols; industrial grade components
and construction

D-100B Power Amplifier

Price $1,495

Dimensions 7H x 19W x 10%D

Weight 44 bs.

Power 100 watts (20 dBW) continuous

into 8 ohms from 1 Hz to 20 kHz at
no more than 0.25% THD
IM 0.1% at 100 watts
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Response 1 Hz to 50 kHz, +1 dB

S/N 90 dB (unweighted re 100 watts)
Features Industrial grade construction and
components; rated for continuous commerclal ser-
vice

MCP-22 Preamplifier

Price $1,195

Dimensions 5%H x 19W x 10%D
Weight 22 Ibs.

Inputs 31 phono

Response 1 Hz to 260 kHz, +3 dB
Output 2V (50V rms max)

THD 0.02%

IM 0.01%

Sensitivity  0.25 mV (phono)

Overload 400 mV (phono)

Phono EQ 20 Hz to 40 kHz, +0.25 dB
Features Vacuum tube moving-coll pream-

plifier; connects to conventional preamplifier at
AUX input

SP-6A Preamplifier

Price $1,195

Dimensions 5%H x 19W x 10%D

Weight 22 Ibs.

Inputs 1 phono; 1 tape; 1 tuner; 2 aux
Response 1 Hz to 250 kHz, +3 dB

Output 2V (50V rms max)

THD 0.02%

IM 0.01%

Sensitivity 2 mV {(phono); 100 mV (high level)
Overioad 700 mV (phono)

Phono EQ 20 Hz to 40 kHz, +0.25 dB
Features One-way tape dubbing; vacuum
tube unit

SP-5 Preamplifier

Price $895

Dimensions 3%2H x 19W x 8%2D

Weight 20 Ibs.

Inputs 1 phono; 1 tape; 1 tuner; 2 aux
Response 5 Hz to 100 kHz, +1 dB

Output 5V

THD 0.005%

IM 0.005%

Sensitivity 5 mV (phono); 100 mV (high level)
Overload 150 mV (phono)

Phono EQ 20 Hz to 20 kHz, +1 dB
Features Provision for internal pre-preamp

for moving-coil cartridges

Models also available
D-110B Power Amplifier, $2,750;
D-52B Power Ampilifier, $1,195;
SP-4A Preamplifier, $1,195
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1980 Edition

Audionics BA-150

Audio Scientific 1300

AUDIO SCIENTIFIC by
SUPEREX

Superex Electronics Corp.
151 Ludlow St.

Yonkers, N.Y. 10705

1500 Power Amplifier

Price $750

Dimensions 5H x 19W x 12D

Power 85 watts (19.25 dBW) continuous
Into 8 ohms from 8 Hz to 150 kHz
at no more than 0.1% THD

1] 0.1% at 85 watts

Response 8 Hz to 150 kHz, +0.5 dB

S/N 115 dB (A-weighted re 85 watts)

Features Class A design, 3.4 dB clipping

headroom; relay/fuse protection; LED level, 12 per
channel

1550 Power Amplifier

Price $550

Dimensions 5H x 19W x 12D

Power 50 watts (17 dBW) continuous into
8 ohms from 8 Hz to 150 kHz atno
more than 0.1% THD

M 0.1% at 50 watts

Response 8 Hz to 150 kHz, +0.5 dB

S/N 115 dB ( A-weighted re 50 watts)
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