Stereo Reviews

STERED DIRECTORY
BUYING GUIDE 1960

COMPLETE BUYING INFORMATION
ON OVER 2000 MODELS
RECEIVERS - TURNTABLES « CARTRIDGES

TAPE DECKS - SPEAKER SYSTEMS
AMPLIFIERS - CAR STEREO

BONUS
» HOW TO BUY, UPGRADE, AND MAINTAIN
YOUR MUSIC SYSTEM

Plus:
“Super”Discs

BRI ekl

‘ - e ‘, “ r»":\ 3
HJ” i o G \*z —4
I € ; - ! j
/
i ;
] :



DiscKit.

Record Ecology from Discwasher

The DiscKit is total record care in lifetime storage. The DiscKit
combines essential Discwasher record care products in a beautifully
milled walnut tray with dustcover.

Organized Record Ecology
DiscKit includes:
— the Discwasher D3 Record Cleaning System
—the DC-| Pad Cleaner
—the Zerostat Anti-Static Instrument
—the SC-1 Precision Stylus Cleaner

All mounted in the Discorganizer w7, a walnut tray with smokey
dustcover, which stores your Discwasher products in an extremely
efficient and space-conservative manner. The Discorganizer also has
spaces for an additional headshell, screwdrivers, etc.

Financial Ecology

DiscKit is a purchase of Discwasher ultimate record care
products at a substantial savings over the same products purchased
separately. For approximately the cost of eight quality records, you
can get the DiscKit to preserve your entire collection.

Discorganizer (walnut storage tray with dustcover) is available
as a separate product.

Precision
Record Rack

A Proper Resting Place

DiscKeeper is an innovative
storage system with capacity to
hold approximately 50 valuable
albums (your “active list” of
recordings) with an
unprecedented degree of
convenience and safety. The
DiscKeeper compression
sections pull forward so that you
can "page through™ all of the
stored albums, as in a record
store, for front-cover
examination and album
retrieval.

Warp Not, Waste Not

Each storage section of the
DiscKeeper has a calculated compression bar to hold records
perfectly flat and upright. This compression system is to eliminate
“shell warp” which is the warp caused by loosely storing albums at
approximately 4° or greater of “lean” which may add permanent
warp to the discs. By using the stored albums as a “cushion™ and by
having a very gentle compression system, DiscKeeper holds the
albums perfectly upright and flat and without the possibility of
warpage.

Quality on Your Wall

DiscKeeper is made of solid walnut, and custom-formed anodized
aluminum in pleasing shades of natural wood and matte black. Simple
wall-mounting hardware is included with each DiscKeeper, and
creative applications will allow the storage system to be installed in
multiples, on audio equipment racks, or attached back-to-back for
greater capacity.

V.R.P...

Valuable Recording Protector
Record Sleeves

VR.P Record Sleeves are conventional in size and use. They simply do
more than other record sleeves. V.R.P benefits justify your investigation.

The V.R.P. Difference:
Smoothness. VR P sleeves are extremely smooth for scratch-free

) record removal/replacement. They are significantly easier to use than
o @ e, . paper or “polysleeves”.
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. Oozeness. Most polysleeves and/or polylined paper sleeves show
. “stabilizer drift” where the economical additives in the plastic ooze onto
records. VR.P sleeves are made of an incredibly stable material that
protects, even under unusual conditions of heat and pressure, where
polysleeves can gum the record surface and where paper sleeves will
“texture” the record surface.

No static in store. V.R.P sleeves are made of an anti-static material
that reduces charge of records during storage, and most importantly
causes minimal charge when the record is removed from the sleeve.

if your records are valuable, you should use the Discwasher VR.P. Record
Sleeves—protective inner sleeves that add to quality record life.
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SC-1.

The Naked Truth
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Zerostat”

Anti-Static Device

Zerostatis a truly effective, safe instrument for audiophiles and
photographers to eliminate static on virtually any surface. With
Zerostat, there are no clogging residues, no cartridges to
replace, nothing to plug in, and no radioactivity.

The Charges of Life

All plastic records, dustcovers, and even special metal surfaces
develop static charges with use. There are many ways to deal
with these charges. Conductive liquid coatings have an
extremely high risk on delicate vinyl recordings with clogging
deposition and possible vinyl modification.

The Zerostat Instrument neutralizes surfaces of any charge by
showering a large working area with positive charges on trigger
squeeze, and with negative charges on trigger release. The sum is
neutral. No buffing is needed, no coating is present, and no
chemical modification takes place.

Try Our Piezo

The Zerostat Instrument operates by a dual piezo capsule
pressurized by a patented roller cam system that forces electron
coronae to be emitted from the gold-plated pin inside the
insulated barrel section. A single pin is superior to double pin
emitters for ion dispersion and “range” of delivery. Zerostat
contains an internal safety “arc” system that limits output voltage
to functional and yet safe limits. This internal arcing system
(causing occasional “clicking” sounds) also allows the piezo
crystals to last longer while giving maximum output.

Under the Cover

Tonearms and dustcovers have a mutual attraction because of
electrostatic forces generated by the plastic surfaces and metal
parts. A tonearm often can be lifted off the record by rubbing the
dustcover. A simple squeeze and release of the Zerostat
Instrument directed toward the dustcover will cause the static
charge to be eliminated, and the tonearmy/cartridge will be
playing the record at the set stylus force. The Zerostat is a
simple, easy and safe solution to static problems and static
attraction—and very economical.

The Only Stylus Cleaner

The SC-1 is a stylus cleaning system with a precision, large diameter nylon brush and a
magnifying mirror which retract into a walnut case for storage.

Discwasher's research shows that when a record is played, the deficate diamond stylus
accumulates a glazing, or coating, of contaminatior and dust that is not apparent
to the naked eye. The stylus then becomes a grinding, abrasive instrument rather
than a precision tracking instrument. A dirty stylus becomes a serious threat to record
life, as well as stylus life.

The Brush System

To clean a stylus properly, the brush must be stiff enough to
remove the subtle waxy coatings, but gentle enough to avoid
damaging delicate cartridge assemblies. Discwasher advises
againstany use of alcohol, which is extremely dangerous to some
stylus diamond adhesives, and which also will harden the crucial
rubber polymers which hold the cantilever in position, and
radically change cartridge performance.

The SC-1 Stylus Cleaner uses nylon bristles bound together in
a specific, calculated density to provide thousands of cleaning tip
surfaces and proper stiffness for convenient and correct cleaning
operations. Two drops of D3 fluid give extra cleaning action to
the SC-I.

To See What You’ve Done

The SC-1 also has a magnifying mirror opposite the brush to
inspect stylus for cleanliness, for lint particles in the cartridge
opening, and to check cartridge/headshell leads without
removing the headshell.

D’'Stat’ll

Turntable Mat

D’Stat Il is a soft, felt-like turntable mat which actually
eliminates electrostatic charges on the turntable, and which
buffers the resonance interaction of records and standard mats.

Tested as The Best

The Swedish Test Institute reported that the D'Stat Il is the
best of four accessory turntable mats tested in the reduction of
electrostatic charges on the turntable. The uniquely conductive
fibers of D'Stat Il actually hold polar-charged electrons, and these
internal fibers can therefore donate and receive charges whereas
other turntable mats only act as conductors to pass around
(equalize) static charges.

A Delicate Cushion

Recent research has shown that a cartridgé sets up sonic
resonances betweer a playing disc and a hard turntable surface. In
addition, transfer of floor vibration through the turntable is
magnified by the turntable surface to the disc and causes additive
“flavors” of dishonest sound to enter the playback chain. D'Stat Il
buffers these subtle warps and allows the true characteristics of
an audio system to be perceived.
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Seek out Discwasher” products at dealers worldwide

who are interested in preserving your discwasher, inc.
1407 N. Providence Rd.

musical pOthOliO. Columbia, Missouri 65201




Bought expensive speakers?
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Better not listen 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 because people racognize 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 for 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
($5200 per pair) but don't have 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 Monitor 7
the very best associated electronics. And at their price, they —
are simply a steall” Audio Advisor-Audiogram

Real-Time Array 12

Monitor 10 Reference Monitor System

Polk Audio loudspeakers, starting around $125 each. are available at the world's finest hi-fi stores. Write
us for complete information on our products and the locatlon of the Polk Audio dealer nearest you f |
Polk Audio Inc. 1205 S. Carey St., Baltimore, Md. 21230 Dept. B8 Monitor Series Loudspeakers

Distributed in Canada by Edon Acoustics — Ottawa INCREDIBLE SOUND- AFFORDABLE PRICE
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Introducing TDK metal.
The Music Mirror.

The era of metal particle tape has
arrived. Metal-ready cassette decks
are already in the stores, and more
are on their way. There are also a
number of metal cassettes on the
market, and all of them have a high
coercivity and remanence — their
magnetic energy is roughly four
times that of the best oxide tapes.
But that does not mean that all
metal cassettes are alike. Not by

a long shot.

TDK’s metal cassette, MA-R,
looks, feels and performs like no
other cassette. That’s why we call
it “The Music Mirror.” We've used
advanced manufacturing technology
to solve the problems inherent in
metal tape. If left untreated, metal
particles oxidize upon contact with
water vapor and oxygen in the
atmosphere —they actually “rust.”
TDK has developed a unique way to
coat each and every particle with
a process that protects them from
the atmosphere, even at the critical
exposed edge of the tape. The re-
sult is a tape that is resistant to oxi-
dation.Infact,theoverallstability of
MA-R is well within the limits that
have been set for conventional cas-
settes. But superior tape is only

part of MA-R’s story. TDK’s new
Reference Standard Mechanism
is so revolutionary in design and
performance, that its in“luence
will be felt for years to come.

For starters, theres the one-
piece, die-cast metal main-frame.
Metal is far more resistant to war-
page than plastic, and unibody con-
struction eliminates performance
differences between the A and B
sides. The frame and mechanism
are sandwiched between two
clear covers held in place by six
computer-torqued, double-threaded
locking screws that will not slip be-
cause of vibration.

MA-R’s amazing mechanism
is visible for all to see, thanks to

a transparent slip sheet. Our unique

double hub-clamp is an integral
part of a strong and circular tape

storage system. (MA-R’s two clamps

are color-coded red and black, as a
visual reference).

Our newly-designed, seam-
less, water-wheel-type rollers
rotate around stainless steel pins,
which are micro-polished for circ-
ularity. Our new dual-spring pres-
sure pad assembly allows for more
flexibility, yet provides more hor-

CIRCLE NO. 91 ON READER SERVICE CARD

izontal support for uniform tape to
head contact. MA-R even includes
removable, replaceable erase-
prevention lugs, a new standard
in protection and f_exibility.

Ask your TDX dealer to show
you the new MA-R cassette. Hold it
in your hands and feel its weight.
Look at the ingenuity and precision
of the shell and mechanism. Then
listen to it perform in one of the new
metal decks. All your senses will
tell you that this isn’t just another
new cassette —it’s one of the memo-
rable audio products of our time.
TDK Electronics Corp., Garden
City, N.Y. 11530.

© 1979 TOK Electronkcs Corp.
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Better than belt.

What's better than belt and direct drive? The dest
of both in one turntable. The specs of direct drive
with the acoustic and mechanical isolation of a be t

drive. Until now, unheard of. But now you can hear
it all on Philips’ exclusive, new Direct Control
turntables.
How did Philips do it? The way you'd expect a
worldwide leader in electronics to do it— with the
world’s best electronic technology.

PHILIPS’ EXCLUSIVE DIRECT CON-
TROL ELECTRONIC DRIVE SYSTEM.
In all Philips Direct Control turntables a mini-
computer at the driving disc constantly
checks and re-checks the platter speed. In-
stantly correcting for any variations in line
voltage, frequency, pressure on the plat-
ter, temperature — even belt slippage.
That's how all Philips Direct Control
turntables keep the speed constant
and accurate.

SHH kT Y NTERBATIONAL

Better than direct.

A 160 po e tacho generator (A) at the driving disc (B) elec-
tronically monitors the platter’s (C) rate of rotation. The
tachometer’s d.c. signal is continuously compared to a stable d.c.
reference signal. Any variations (+ or —) and the tachometer
(A) instantly accelerates or slows the separate d.c. motor (D).
Direct Control actually puts the driving disc into the electronic
feedback loop for excellent speed stability.

DIRECT CONTROL FREE-FLOATING
SUBCHASSIS. Specially designed to give Philips
Direct Control turntables superb acoustic and me-
chanical isolation. To cushion the platter, the tonearm
- and protect your valuable records - from unex-
pected jolts, shocks and knocks. And to keep the rum-
ble remarkatly low.

DIRECT CONTROL =TOTAL TURN-
TABLE DESIGN. But Philips doesn’t stop there.
For us Direct Control is more than an exclusive new
drive and suspension system - it's a completely new
concept in total turntable design. Direct Control is
specially designed straight, low mass, tubular
aluminum torearms, with very low friction bearirigs.
To track even your most warped records accurately.

DIRECT CONTROL ELECTRONIC
FEATURES. Direct Control means reliable
electronic touch switches for silent, vibration-free
operation. Accurate electronic pitch controls. Digital
and LED indicators to monitor platter speed and
identify functions. And photo-electronic sensors to

initiate the automatic tonearm return.
CIRCLE ND 52 ON READER SERVICE CARD




trol:

DIRECT CONTROL RECORD
PROTECTION. Philips even built in an accurate
stylus pressure gauge, to keep the pressure off your
valuable record collection. Nobody ever thought
of that before. But Philips thinks of everything.

ALL AT A PRICE THAT’S WELL UNDER
CONTROL. Philips’ exclusive Direct Control
turntables — the new state-of-the-art— from $160
to $250. With Quartz Control, $400.

By joining our European research facilities with
our American know-how, Philips produces a full line
of audio equipment high on performance and value.
That's what sets us apart from the competition.

Here and around the world.

EVERYONE WHO KNOWS, KNOWS

PHILIPS

High Fidelity Laboratories. Ltd.

WOW &
FLUTTER RUMBLE PRICE

AF 977 0.025% (WRMS) ~73dB(DINB)  $399.95°
AT oamwar - TdBONE)  s00%5°
AFB67  005% (WRMS) - 65dB(DINB)  $219.95°
AF777  0.05% (WRMS) 65dB(DINB)  $189.95°

AF 677 0.05% (WRMS) - 65dB (DINB)  $i59.95°

*Suggested retail prices optional with dealers.

auartZ PLL

STYLUS FORCE
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PITCH CONTROL
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STOP START/RE




Have you ever heard all the FM you paid for? Even if you own a very sophisticated receiver, you rarely
receive the FM it was built to deliver. The reasons boil down to the antenna. And that's why B-I-C invented The
Beam Box, the first electronically directable FM antenna. Unlike the fixed dipole antenna, it can “face” all
points on the compass. You simply tune to the signal's direction. And while it can't make a weak signal stronger,
by discriminating it seems that it is. The Beam Box will virtually eliminate multipath reflections, and improve
both stereo separation and signal-to-noise ratio. What's more, when you fine tune it to a signal’s frequency, you
tune out unwanted frequencies. For details write B:-CIAVNET, Dept. B, Westbury, N.Y. 11590. The Beam Box.

THE BEAM BOX by m

A OinRCTION

INICALLY DIRECTABLE FM ANTENNA _ m ]
<
« 4 ¢
p '-" .
i

Say "Bee-Bye-Cee’ Think "Best-n-Components”

Series Z Changer-Turntables|Cassette Decks| SoundSpan Speaker Systems| The Beam Box.
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DIRECTORY OF HI-FI MANUFACTURERS

AAL, American Acoustics Labs
629 West Cermak Rd.. Chicago, IL 60616

AB SYSTEMS
P.O. Box 369, Rair Oaks, CA 95628

ACE AUDIO
532 5th St.. East Northport, NY 11731

ACOUSTIC RESEARCH, Teledyne Acoustic Research
10 American Dr., Norwood, MA 02062

ACOUSTIPHASE
PO. Box 207, Proctorsvilie, VT 05153

ACOUSTIQUE 38 INTERNATIONAL INC.
871 Montée de Liesse, St-Laurent, Montreal,
P Q. H4T 1P5

ACUSTA CRAFT
PO Box 12030, Shawnee Mission, KS 66212

ACUTEX INTERNATIONAL, GC Electronics
246 West Broad St.. Falls Church, VA 22046

ADC, Audio Dynamics Corp Div of BSR (USA) Ltd.
Rte. 303, Blauvelt, NY 109

ADCOM
11A Jules Lane, New Brunswick, NJ 08901

ADS, Analog & Digital Systems. Inc
One Progress Way, Wilmington, MA 01887

ADVANCE SPEAKER KORP.
432 Lalayette Rd , Hamplon, NH 03842

ADVENT CORPORATION
195 Albany St., Cambridge, MA 02139

AFCO
P.O Box 2648, Oakland, CA 94621

AGI
1631 Easton Rd., Witlow Grove, PA 19190

AIKO, TZL International Corporation
2020 West 16th St., Broadview, IL 60153

AIWA, Meriton Electronics inc
35 Oxford Dr, Moonachie, NJ 07074

AKAI AMERICA, LTD.
2139 East Del Amo Bivd , Compton, CA 90224

AKG, Philips Audio Video Systems Corp.
91 McKee Dr., Mahwah, NJ 07430

ALLISON ACDUSTICS, INC.
7 Tech Circle, Natick, MA 01760

ALL-TEST DEVICES CORPORATION
150 West Pine St , Long Beach, NY 11561

ALPINE ELECTRONICS
3102 Kashiwa St., Torrance, CA 90505

ALTEC, Attec Lansing International
1515 South Manchester Ave.. Anaheim, CA 92803

ALTUS CORPORATION
100 Thirteenth Ave , Ronkonkoma. NY 11779

AMBER ELECTRONICS, INC., H&H International
3047 West Hennetta Rd , Rochester, NY 14623

AMERICAN MONITOR COMPANY
7100 Case St., North Hollywood, CA 91605

AMPEX CORPORATION, Magnetic Tape Div.
401 Broadway, Redwood City. CA 94063

R.B. ANNIS CO.
1101 North Delaware St , indianapolis, IN 46202

APT CORPORATION
PO Box 512, 147 Sidney St , Cambridge, MA 02139

ARISTON, Osawa & Co. (USA), Inc
521 Fifth Ave , New York, NY 10017

AUDIOALLEY LTD
27 Fisher Lane, Levittown, NY 11756

AUDIOANALYST, INC.
PO Box 33, Terryviile, CT 06786

AUDIO ILLUSIONS
4580 Aivardo Canyon Rd , San Diego. CA 92120

AUDIO LAB, Unitronex Corp.
1171 Landmer: Rd , Elk Grove Village, IL 60007

AUDIO PRO, Intersearch, Inc
4720-Q Boston Way, Lanham, MD 20801

AUDIO PULSE, Gould Inc
4323 Arden Dr, El Monte, CA 91731

AUDIO RESEARCH
2843 26th Ave South. Minneapohis, MN 55406

1980 EDITION

AUDIO SCIENTIFIC, c/o Superex
151 Ludiow St., Yonkers, NY 10705

AUDIO-TECHNICA U.S. INC.
33 Shiawassee Ave , Fairlawn, OH 44313

AUDIO TECHNOLOGY
1135 Tower Rd., Schaumburg, IL 60195

AUDIOTEX LABORATORIES, GC Electronics
400 South Wyman St., Rockford, IL 61101

AUDIOVOX CORP.
150 Marcus Bivd , Hauppauge, NY 11787

AUDIRE, INC.
9576 E! Tambor Ave., Fountain Valiey, CA 92708

AVID CORPORATION
10 Tripps Lane, East Providence, RI 02914

BANG AND OLUFSEN OF AMERICA, INC.
515 Busse Rd., Elk Grove Village, IL 60007

BASF SYSTEMS
Crosby Dr., Bedford, MA 01730

BCS, Bruce Creative Services Company
P.O. Box 478, Attleboro, MA 02703

BERNING, Precedent Audio Product, Inc.
306 East Oliver S'., Baltimore, MD 21202

B.E.8., Bertagni Electroacoustic Systems, inc.
345 Fischer St., Costa, Mesa, CA 92626

BETA SOUND, INC.
14807 Venture Dr., Dalias, TX 75234

BEVERIDGE, Harold Beveridge, Inc.
505 East Montecito St., Santa Barbara, CA 93103

BEYER/DYNAMIC, Hammond Industries
155 Michael Dr., Syosset, NY 11791

BGW SYSTEMS
13130 South Yukon Ave., Hawthorne, CA 80250

BIB HI FI ACCESSORIES, INC.
3363 Garden Brook Or., Dallas, TX 75234

B.1.C, Bic/Avnet
Westbury, NY 11590

BLACKMAX SYSTEMS, INC.
P.O. Box 23335, 312 Production Court, Louisville, KY
40223

BLAUPUNKT, Robert Bosch Corp.
2800 South 25th Ave., Broadview, IL 60153

BML ELECTRONICS CORPORATION
5305 N. Ravenswood Ave., Chicago, IL 60640

BOSE CORPORATION
The Mountain, Framingham, MA 01701

BOZAK,
PO. Box 1166, Darien, CT 06820

BRAUN, Adcom
11A Jules Lane. New Brunswick, N.J 08901

BRYSTON MANUFACTURERS LTD., Dayton Wnght
350 Weber St. North, Waterioo, Ont. N2J 4E3

BSR McDONALD, BSR (USA) LTD.
Route 303, Blauvelt, NY 10913

BURHOE ACOUSTICS, The Little Speaker Co . Inc
78 Stone Place, Melrose, MA 02176

BURWEN RESEARCH
145 University Ave., Westwood, MA 02090

B & W, c/o Anglo-American Audio
PO. Box 653, Buftalo, NY 14240

CALIBRE, CBS, Inc
1313 53rd St., Emeryvilie, CA 94608

CANNON TLS
Suite K-7417 Var Nuys Bivd., Van Nuys, CA 91405

CANTON, Adcom
11A Jules Lane, New Brunswick, NJ 08901

CAPITOL MAGNETIC PRODUCTS, Div. of Capitol
Records,
1750 Nonh Vne St., Los Angeles, CA 90028

CAR TAPES, INC.
1000 East Del Amo Bivd., Carson, CA 90746

CARVER CORPORATION
P.O. Box 664, 14034 N.E. 193rd Place,
Woodenville, WA 98072

CELESTION INDUSTRIES
Box 521, Kuniholm Dr., Holliston, MA 01746

CERTRON CORPORATION
1701 South State College Bivd., Anaheim, CA 92806
CERWIN-VEGA INC
12250 Montague Sl Arleta, CA 91331
CHAPMAN SOUND CO.
P.O. Box 140, Vashon, WA 98070
CIZEK AUDIO SYSTEMS, INC.
15 Stevens St., Andover, MA 01810
CLARKE SYSTEMS, INC.

35 C Governors Hwy., S. Windsor, CT 06074

CLARION CORP. OF AMERICA
5500 Rosecrans Ave., Lawndale, CA 90260

COBRA, Div. Dynascan Corporation
6460 W. Cortiand Ave., Chicago, IL 60635

CONCEPT
1061 West Glenlake Ave., ltasca, IL 60143

CONRAD-JOHNSON DESIGN
1474 Pathfinder Lane, McLean, VA 22101

CRAIG CORPORATION
921 West Artesia Bivd., Compton, CA 90220

CROWN INTERNATIONAL, INC.
1718 West Mishawaka Rd., Elkhart, IN 46514

CUSTOM CRAFT, Dimension Speakers
819 S. Kraemer Bivd., Placentia, CA 92670

DAHLQUIST, INC.
601 Willets Path, Hauppauge. NY 11787

DAK INDUSTRIES
10845 Vanowen, North Hollywood, CA 91605

DALESFORD EXPORT, Sonikit
1173 65th St., Oakiand, CA 94608

DB SYSTEMS
P.O. Box 187, Jatfrey Center, NH 03454

dbx INCORPORATED
71 Chapel St., Newton, MA 02195

DCM CORPDRATION
670 Airport Bivd., Ann Arbor, MI 48104

DECCA, Roceico, Inc.
1669 Flint Rd., Downsview, Ont. M3J 2J7

DENON, American Audioport, Inc., Div. of the Discwasher

Group

1407 Nortn Providence Rd., Columbia, MO 65201
DESIGN ACOUSTICS, INC.

2426 Amsler St., Torrance, CA 90505
DEVLIN AUDIO INTERNA

South Strafford, VT 05070

R, INC.
1407 North Providence Rd., Columbia, MO 65201

DRACO LABS, INC.
1005 Washington St., Grafton, Wi 53024

DUAL, United Audio Products, Inc.
120 South Columbus Ave., Mount Vernon, NY 10553

DUBIE TAPE-AID CORPORATION
1725 Ladera Trail, Dayton, OH 45459

DU PONT COMPANY
Wilmington, DE 19898

DYNAVECTOR, Oniife Research, Inc.
9613 Oates Dr., Sacramento, CA 95827

EASTMAN SOUND MFG. CO.
Harmony Road/Rt. 295, Mickleton, NJ 08056

ELECTRONIC SPECIALISTS, INC.
171 South Main St., Natick, MA 01760

ELECTRO RESEARCH CORP., AudiOplics, Inc.
9025 Eatan Ave., Canoga Park, CA 91304

ELECTRO-VOICE INC., Sub. Gulton Industries, Inc.
600 Cecil Streat, Buchanan, Mi 49107

EMPIRE SCIENTIFIC CORPORATION
1055 Stewart Ave., Garden City, NY 11530

EMS, INC.
1706 Maple Dr., Knoxville, TN 37918




detaits..A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . . . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want

Now you can stop price increases that leave
gou with less music for your record and tape
udget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS

on every record and tape in print—
no "agree-to-purchase’ obligations of any kind

DISCOUNTS OF 43% TO 73%

off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for you.

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.

NEWSLETTERS

happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Duscouqt Music Ciub is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES
on ail products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on ail stereo records and tapes and
lets you buy what you want . . . when you want
... or not at ali if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

g DISCOUNT MUSIC CLUB. INC 29 1075
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EPI, Epicure Products, Inc
One Charles St., Newburyport, MA 01950

EPICURE PRODUCTS, INC.
One Charles St., Newburyport, MA 01950

ESS, INC.
9613 Oates Or., Sacramento, CA 95827

E S TRANSLATOR, Div of BTM MFG. COC.
2005 Lincoln Ave., Pasadena, CA 91103

EUMIG US.A, INC.
Lake Success Business Park, 225 Community Dr.
Great Neck, NY 11020

EVADIN, TZL International Corp.
2020 West 16th St., Broadview, IL 60153

FABER AUDIO
468 Yolando, Suite 3, Santa Rosa, CA 95404

FIDELITONE, INC.
207 North Woodwork Lane, Paiatine, IL 60067

FISHER CORPORATION
21314 Lassen St., Chatsworth, CA 91311

FOSGATE ELECTRONICS
2923 North 33rd Ave.. Phoenix, AZ 85017

FRANKMANN RESEARCH
P.Q. Box 125, Greenville, OH 45331

FRAZIER, INC.
1930 Valley View Lane, Dallas, TX 75234

FRIED PRODUCTS, Sonikit
7616 City Line Ave., Philadelphia. PA 19151

FUJt PHOTO FILM USA INC.
350 Fifth Ave.. New York. NY 10001

FUJITSU TEN CORP. OF AMERICA
19281 Pacific Gateway Dr., Torrance. CA 90502

FULTON INDUSTRIES
4204 Brunswick Ave. N., Minneapolis, MN 55422

FUNDAMENTAL RESEARCH
1304 Success St., Pittsburgh, PA 15212

GARRARD, Div. of Plessey Consumer Products
100 Commercial St., Plainview, NY 11803

GC ELECTRONICS
400 South Wyman St., Rockford, IL 61101

GENERAL ELECTRIC
800 Third Ave., 29th Floor, New York, NY 10022

GENESIS PHYSICS CORPORATION
Newington Park, Newington. NH 03801

GOLDRING, Hervic Electronics
18750 Oxnard St. #406, Taryana. CA 91356

GROOVE TUBE
59 Remington Bivd., Ronkonkoma. NY 11779

GRUCCI SPEAKERS
120 Main St.. Bellport, L1, NY 11713

GRUNDIG, LAS Electronics East, Inc
85 C Saratoga Bivd., Island Park, NY 11558

GTE PHILCO
1 Starnford Forum, Stamford, CT 06904

GTE SYLVANIA
1 Stamford Forum, Stamford, CT 06904

GUSDORF CORPORATION
6900 Manchester Ave., St. Louis, MO 63143

DAVID HAFLER CO., THE
5817 Roosevelt Ave., Pennsauken, N.J 08109

HANDIC USA, INC.
15945 N.W, 57th Ave., Hialeah, FL 33014

HARMAN/KARDON, Div. Harman International
ndustries, Inc
55 Ames Court, Plainview, NY 11803

HARTLEY PRODUCTS CORPORATION
620 Island Rd., Ramsey, NJ 07446

HEATH COMPANY
Benton Harbor Mi 49022

HEPPNER SPEAKER CO.
Round Lake, IL 60073

HERVIC ELECTRONICS
18750 Oxnard St. #406, Taryana. CA 91356

HITACHI SALES CORP. OF AMERICA
401 West Artesia Bivd., Compton, CA 90220

IMAGE ACOUSTICS, INC.
P.O. Box 6, North Marshfield, MA 02059

INFINITY SYSTEMS, INC.
7930 Deering Ave., Canoga Park, CA 91304

INNOTECH, Innovative Audio
182 Henry St., Brooklyn, NY 11201

INTER-EGO SYSTEMS INC.
P.O. Box 221, Plainview, NY 11803

IRISH RECORDING TAPE
270-78 Newtown Rd., Plainview, NY 11803

JANIS AUDIO ASSOCIATES
2889 Roebling Ave.. Bronx, NY 10461

JASCO PRODUCTS COMPANY
217 NE 46th, Oklahoma City, OK 73105

JBL, James B. Lansing Sound, Inc
8500 Balboa Bivd., Northridge, CA 91329

JENSEN SOUND LABORATORIES, Div. of Pemcor, inc
4136 North United Parkway, Schiller Park, il 60176

JFD ELECTRONICS CORPORATION
Pinetree Rd., Oxford, NC 27565

J.LL. CORP. OF AMERICA
737 West Artesia Bivd Compton. CA 90220

JR LOUDSPEAKERS LTD,, c/o H&H International
354 State St., Rochester, NY 14608

JVC AMERICA CO., Div. of US JVC Corp.
58-75 Queens Midtown Expressway,
Maspeth, NY 11378

KEF, Intratec Div., British Aerospace, inc
PO. Box 17414, Dulles International Airport,
Washington, DC 20041

KENWOOD ELECTRONICS, Inc.
watson industrial Center, 1315 East Watsoncenter Rd
Carson, CA 90745

KLH RESEARCH & DEVELOPMENT CORP.
145 University Ave., Westwood, MA 02090

KLIPSCH & ASSOCIATES, INC.
P Q. Box 688, Hope, AR 71801

KMAL, Keith Monks Audio Ltd. USA
42 Tiffany Place, Brookilyn, NY 11231

KOSS CORPORATION
4129 N. Port Washington Ave., Milwaukee, Wi 53212

KRIKET, Acoustic Fiber Sound Systems, Inc
Box 50829, indianapolis, IN 46250

KUSTOM ACOUSTICS, INC.
6624 West Irving Park Rd., Chicago, IL 60634

LAFAYETTE RADIO ELECTRONICS CORP.
111 Jericho Turnpike, Syosset, NY 11791

LAKE COMMUNICATIONS, INC.
1948 E. Letugh Ave , Glenview, IL 60025

LANCER ELECTRONICS
P.Q. Box 6894, Los Angeles, CA 90022

LECTROTECH, INC.
5810 North Western Ave., Chicago, IL 60659

LENTEK, American Audioport, Inc., Div.
of Discwasher Group
1407 North Providence Rd., Columbia. MO 65201

LINN PRODUCTS LTD., c/o Audiophile Systems
5750 Rymark Ct., Indianapolis, IN 46250

LT SOUND
P.Q. Box 1601, Decatur, GA 30031

LUX AUDIO OF AMERICA LTD.
160 Dupont St., Plainview, NY 11803

MAGNAVOX
1700 Magnavox Way, Ft. Wayne, IN 46804

MAGNEPAN, INC., Magneplanar Products
P.O. Box 8642, White Bear Lake, MN 55110

MAGNESONICS SALES AND MFG. CO.
P.O. Box 758, Ventura, CA 93001

MARANTZ CO,, INC., Subs. Superscope, Inc
20525 Nordhotf St., Chatsworth, CA 91311

MARLBORO SOUND WORKS, Div. of Musical Instrument
Corp. of America
170 Eileen Way, Syosset, NY 11791

MATRECS INDUSTRIES
805 Woodman Ave., Winsiow, IL 61089

MAXELL CORP. OF AMERICA
130 West Commercial Ave., Moonachie, NJ 07074

continued on page 248
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FOUR OF A KIND.

The newAR
Vertical™ Speakers
They simply had to happen.

Because when a speaker as
spectacular and full of inno-
vation as the AR9 is intro-
duced, it’s only a matter of
time 'til its most important
design features are incorpo-
rated into other speakers.

To be brief.

The AR9 presented the
concept of an array of vertical
mid and highrange drivers to
give a Very precise sterco
image.

This design feature is now
part of all AR Vertical
Speakers.

The AR9 introduced the
AR Acoustic Blanket™ which
absorbs reflections from the
front of the enclo-
sure and noticeably
smooths high end
response. ..another
innovation that is

€ TELEDYNE ACOUSTIC RESEARCH 10 am

1980 EDITION

now part of all AR Vertical
Speakers.

Placing woofers in the side
of the enclosure (and thus
close to the wall behind the
speaker) improves bass
response dramatically in the
ARS. Side-mounted woofers
and newly designed slim en-
closures accomplish the same
obijective in the other AR
Vertical Speakers.
Liquid-cooled high end
drivers give the AR9 terrific
power handling capacity.

All the AR Vertical
Speakers share
these drivers
with minor
design
varations.

—

MA 02062 ™ £50N

CIRCLE NO. 35 ON READER SERVICE CARD

So there you are.

Four of a kind (left to
right): The AR92, a three-way
system with new 10" woofer
at about $300. The AR90, a
four-way system
with a pair of 10”
woofers at about
$550 each. The
AR9, a four-way TruthInListening
system with a pair of 12"
woofers about $750. And the
AROI with 12" woofer at
about $400 each.

They’re the finest expression
of AK’s continuing pursuit of
| 'rath in listening’

o Andthey'respeakers
that are going to
change your mind
about speakers.

Get the literature
and give a listen at
your AR dealers. Or
write for information
to AR, 10 American
Drive, Norwood,
Mass., 02062

11



Audio Pro
Stereo Components .

for No Compromise
Sound audio pro

clean, powerful bass, flat down to thé
limit of hearing (20 Hz). Comes complete with built-in
amplifier and very versatile crossover filter

@ & € Biamplified A4-14 full range speaker with built-in
subwoofer plus unique room-effect compensating controls.
Do not let its small size fool you—its sound is gigantic.
Tight, clean bass, flat to 30 Hz. Midrange and treble clean
and open with exceptional stereo imaging.

@ Receiver TA-150. "All toc often, equipment that

boasts . . . sophisticated control techniques falls down when
it comes to sound. The TA-150 is a brilliant exception.”
*Review by Ralphe Neill, June 1979 issue of Australian Hi-Fi.

Hear the no compromise sound of Audio Pro
equipment at dealers nationwide.

Call TOLL FREE 800-638-0228 for name and address of Audio Pro dealers
in your area; Maryland residents call coilect 301-453-3292. Cr, if you'd like,
write directly to: Audio Pro, 4720-Q Boston Way, Lanham, MD 20801

CIRCLE NO. 68 ON READER SZRVICE CARD

STEREC DIRECTORY & BUYING GUIDE



Getting Started in
Component Stereo

Here is a systematic approach to making

component buying decisions.

1980 EDITION

To the novice contemplating the pur-
chase of his first stereo high fidelity
component system, the thousands of
units from which he must choose can
easily seem like an ocean ready to
overwhelm and confound-him—and the
number grows larger each year. To
complicate.the problem even more, the
prices the consumer is likely to be sub-
stantial, a factor that makes the deci-
sion seem even more weighty. Let’s
say you’'ve decided that a high-quality
music-reproduction system belongs in
your home, and you even have an idea
how to spend in acquiring one. You are
now faced with questions like: How do
I begin? How many components do |
need? What features are necessary and
worthwhile, and which should I forgo
in the interest of economy? Will | want
to upgrade the system later (most new
buyers eventually do)? If so, how can
that be made easy todo?

In the next few pages, we will try to
help you answer these questions. With
what you will learn serving as a back-
ground and guide, and with the assis-
tance of an informed, reputable audio
dealer, you should be able to select a
component system which will meet
your requirements and provide you
with many hours of enjoyable listening.

The Basic
Components

Most first-time stereo component
system buyers select a four-piece com-
ponent system—two loudspeakers, a
stereo receiver, and a turntable for
playing records. The loudspeakers re-
produce stereophonic sound with its
principal spacial characteristics. The
electrical power needed to activate or
“‘drive’’ the loudspeakers is provided
by a stereo receiver, which is really
three components in one. It incorpo-
rates an AM-FM or FM tuner section
which picks up the radio signals broad-
cast by stations in your area, a pream-
plifier-control section which handles
the weak signals from your phonograph
turntable system and selects such other
program sources, and finally a power

13



Getting Started . . .

amplifier that raises the program sig-
nals to power levels adequate for
loudspeakers.

The turntable, too, is a compound
component consisting of the platter and
drive system, the tonearm, and the
phonograph cartridge or ‘‘pickup’’
whose stylus (needle) traces the minute
undulations contained in record
grooves and translates them to electri-
cal signals. All these subcomponents
could be purchased separately, but
most often the platter, drive system,
and tonearm form an integrated unit
and the pickup is added separately.

The subcomponents of a stereo re-
ceiver can be bought either as a sepa-
rate tuner, preamplifier-control unit,
and power amplifier, or as a tuner and
an integrated amplifier that contains the
preamplifier-control unit and the power
amplifier. The receiver, with its all-in-
one approach to the electronic section
of a component system, nearly always
turns out to be the least expensive
route, but there are some trade-offs to
be considered. Suppose you live in an
area where there are few, if any, FM
stations or FM programs to which you
would care to listen. In that case, the
unused FM tuner section may offset
the economy of the receiver. You
might be better off with an integrated
amplifier, eliminating the radio en-
tirely. Interconnections between com-
ponents are standardized and fully
compatible, so that if you later decide
to add a tuner after all, you can easily
do so. The dollar total of your pur-
chases might then exceed that of a re-
ceiver, but you will have spread your
buying over a longer period and will
have purchased what you need only
when you need it. Separate tuners, like
receivers, can be had either with AM
and FM reception capabilities or with
FM only.

Another possible reason for choos-
ing separates is that they lend them-
selves more readily to upgrading. For
example, if your first system included a
receiver with a 20-watt-per-channel
power output rating and you decided to
buy new loudspeakers that require
much more power than that, you would
have to trade in the entire receiver,
even if its preamplifier-control and tu-
ner sections were perfectly satisfac-
tory. On the other hand, if you owned a
separate tuner, a preamplifier control
unit, and a power amplifier, only
the power amplifier would have to
be replaced.

Generally speaking, well-matched
separates offer somewhat more control
flexibility than do integrated receivers,
and, in some cases, better sound qual-
ity, too. Over the past few years, how-

14

ever, the differences in sound quality
have almost disappeared. As a first-
time buyer, you are probably best off
with a receiver—unless you have a co-
gent reason for choosing separates.

Controls, Features, and Tradeoffs. You
may be awestruck by the profusion of
controls and lights found on the front
panels of receivers, preamplifiers and
integrated amplifiers. These, which
vary fromemodel to model or from
manufacturer to manufacturer, essen-
tially serve two major functions. Some
of them are used to alter tonal quality
to suit the listener’s tastes and acoustic
requirements; others serve as a central
switchboard, directing audio signals
from records, tape, radio or even TV,
to their destinations. Some controls
may be invaluable to you, while others
seem useless. All add to the cost.

Commonly found controls on receiv-
ers or integrated amplifiers are bass and
treble tone controls. As their names
suggest, they boost or cut either the
bass frequencies or the treble frequen-
cies of music. In most units, one con-
trol for bass and another for treble take
care of both stereo channels. More ex-
pensive models may feature separate
bass and treble controls for each stereo
channel. Still more elaborate systems
may add a third control which adjusts
the intensity of mid-frequencies. A few
receivers and amplifiers feature five or
more separate controls, each governing
just a small portion of the audible fre-
quency spectrum. Some tone control
systems also provide a means for vary-
ing the frequency at which the boost or
cut begins.

back tape heads), you may, using the
tape monitor feature, also be able to
monitor recordings a fraction of a sec-
ond after they have been made. Almost
all modern receivers have at least one
tape monitor circuit, but some have
two or even three. The additional cir-
cuit and its associated tape-copying
switches will be useful if you plan to
own a second tape deck (or can borrow
one) and hope to be able to copy tapes
from one machine to the next. Ob-
viously, if you have no plans to own
even a single tape deck you need not
concern yourself with tape monitors.

All receivers, integrated amplifiers,
and separate preamplifiers have a pair
of phono input jacks or terminals that
accept the cables from your turntable
system. Some have two sets of phono
inputs, which you might favor if you
intend to ultimately own two record
players: you might have a high quality
single-play turntable system for your
most precious records and serious lis-
tening, and a multiple-play record
player, or changer, for more casual mu-
sic use.

Other switches relate to record play-
ing as well. For example, you may find
a low-cut or infrasonic filter switch that
cuts out any frequencies too low to be
heard. More often than not, they are
not part of the music but arise from
turntable vibration or record warps.
Eliminating these signals keeps your
amplifier from wasting power on them
and indirectly reduces distortion of re-
produced music. High-cut filters re-
duce the audible effects of record sur-
face noise, tape hiss and FM
background noise, all of which are

TABLE 1-GUIDE TO POWER-AMPLIFIER REQUIREMENTS
FOR SPEAKER EFFICIENCY ANO ROOM SIZE
Highest Sound Premure Lavel {in dB) Possibie for 8 Room of Indicated Volume (in cu. 11}

Num

ture

Amplifier Powsr Low-Efficiency Systems Medium-E ticiency Systems High-Etficiency Systems
{Continuous Wetts [~ T T t T T T
per Channel} IZOWCuH'SmOCquMJMCuFI | mncun':m)cun l‘mtuﬁ =mCuF| 3000 Cu Ft ‘lmtufl
1 94 @8 92 d8 91 d8 97 d8 9% d8 93 dB 102 d8 [ 101 @8 100 d8
97 d . I 94 dB 100 dB [ 98 dB I 9% dB 105 dB [ 104 dB [ 163 d8
995 d8 9%5 dB 102.5 d8 ‘ 1015 d8 . 9 d8 107 d8 106 dB [ 105 d8
10t d8 99 dB 98 d8 104 d8 102 d8 . 100 dB 109 d8 108 d8 107 d8
‘ 105 dB . 103.5 dB I 1015 d8 1105 d8 ' 1095 dB I 1085 d8
104 d8 102 d8 . 101 48 107 d8 105 dB 103 dB 112 d8 111 d8 110 dB
125 [ 105 dB I 103 db I 102 d8 108 dB [ 106 d8 104 d8 113 dB I 112 d8 [ 1 d8

20501 pl b b d d much upholstered turns

{Courtewy of The Intrtute of Hugh Fidelrtyl

The tape monitor circuit is controlled
by another front-panel switch. It en-
ables you to hook a tape deck into your
system in such a way that you can lis-
ten to the program being recorded or to
the playback of the recording. If you
decide on a three-headed tape deck
(which has separate record and play-

fairly concentrated at high frequencies.
More often than not, such filters
‘‘throw away’’ some of the high fre-
quency (treble) content in the music
program and the noise. If your program
sources are nice and quiet, a high-cut
filter may not be important to you.
continued on page 16
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The demand for Micro-Acoustics cartridge clinics is
so great, we simply can’t keep up

So we've done the next best thing

But a word about the best thing first. If you've ever
been to a Micro-Acoustics Clinic in your dealer’s
showroom, you know that it involves the most
comprehensive examination of a cartridge ever devised
When you leave, you clearly understand what your
cartridge is doing, and, alas, what it is not. You become
aware, for example, not only how faithfully your cartridge
is tracking the groove, but how it performs in many critical
areas such as square wave and transient ability, IM
distortion and capacitance effects

The next best thing is wur special test record. It’s like
none you ve ever heard before. The record is specifically
designed to test both tracking and transient ability. One
side contains a remarkable series of electronic and musical
tests, while the other side is pure music, for sheer
enjoyment.

Of course, we, and your dealer, will do everything we
can to let you know when there's a clinic scheduled in your
area. In the meantime, we suggest that this unique record is
almost like attending a Micro-Acoustics Clinic —every

Next best will cost u $5.00

time you decide to use it
dJust one friendly note of warning. Knowing the

results of a diagnosis is sometimes a painful experience
But only when there's nathing you can do about it
Fortunately, in this instance, you can do something. l.ike
listening to one of our Micro-Acoustics direct
coupled cartridges, which are equal to the
challenge of any clinic of any kind

Micro-Acoustics Corporation. -
X Wesichester Plaza, Elmsiord, NY 10523 JISfousties

Enclosed is $5.00 each for Y
Micro-Acoustics TT-2002
Demonstration Test Records. postpaid

Name — B
Address == N
City State_____Zip
+ ma
Micro-@Acoustics

Because good tracking isn’t enough.
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Getting Started . . .

The features we have discussed rela-
tive to the preamplifier and amplifier
sections of a receiver (or in separate
components) are summarized in Table
I. That Table also indicates, in a gen-
eral way, which features are likely to
be found in low, medium and high-
priced products. As a careful shopper
you will want to find equipment that
offers all the features and sound quality
you need at the lowest possible price.

® Tuners and Tuner Modules. Most re-
ceivers and separate tuners have AM
as well as FM reception capabilities,
but the AM section of most such prod-
ucts is little more than a convenience
for listening to news broadcasts, sport-
ing events and other programs not nor-
mally available over FM channels. In
most instances, manufacturers of tu-
ners and receivers incorporate mini-
mum-quality AM circuits in these prod-
ucts. AM radio, in any case, is too
limited in frequency range and too sus-
ceptible to static and noise for a high
fidelity program source. Unless you
find it necessary to hear AM stations on
your music system, you may want to
sacrifice the AM radio feature in the
receiver or tuner you choose.

An interesting feature which has re-
cently found its way into a few receiv-
ers and many tuners is called frequency
synthesizing. While not directly related
to the sound quality and performance
of the FM circuitry, this innovation
does insure that stations will be tuned
in optimally. Accurate tuning is impor-
tant if minimum distortion is to be ob-
tained. Frequency synthesis usually
raises the cost of a product containing
it materially, so unless you find it diffi-
cult to tune in FM stations accurately
by ear or to use the tuning meters sup-
plied, this extra convenience is not
necessary.

Other FM tuner features to look for
are summarized in Table II, along with
their purpose or advantage. It is possi-
ble to spend as much money on a high-
quality separate FM tuner as most au-
dio enthusiasts spend on their complete
component systems, but such expendi-
ture is hardly sensible unless there are
a lot of high-quality FM broadcasts in
your area. Some stations, scattered
across the U.S., transmit superb FM
signals and use nothing but the best
mint-condition recordings as program
sources. If you are fortunate enough to
live near such a station, you may want
to spend a bit more on the FM section
of your system.

® Power. ‘‘How much power will |
need?’’ is perhaps the most difficult
question faced by anyone about to pur-
chase a high fidelity stereo system. The
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range of choice seems vast, running
from as little as 10 watts per channel to
several hundred watts per channel. If
10 watts of audio power is enough for
some listeners, why do others require
200 watts, or even more? Surely they
don’t want the music 20 times as loud.
Loudness, in truth, is one of three
factors that govern the amount of
power you will need in the amplifier
section of your system. Louder music
reproduction takes more amplifier
power, sometimes a lot more, as we
shall see. The second factor is the size
of your listening room. To fill an audi-
torium with realistic sound levels takes
more audio power than it does to fill a
10' x 12’ dorm or bedroom with the
same intensity of sound. The third fac-
tor has to do with the loudspeakers you
select for your stereo system. Some
speakers can produce ear-shattering
sound levels with just a few watts ap-
plied to them while others will only
sound moderately loud when driven by
a hundred or more watts of power.

It may surprise you to learn that a
50-watt amplifier, driving a given set of
speakers in a given room will not pro-
duce twice the level of clean sound
given by a 25-watt amplifier. To double
the loudness of 25 watts you would
have to substitute 250 watts. That’s be-
cause the sense of loudness in human
hearing is anything but linear. The
50-watt unit reaches its limits by pro-
ducing sounds only slightly louder than
those developed by the 25-watt unit.

Because loudness is logarithmic
rather than linear, we use a logarithmic
unit of measurement, the decibel (ab-
breviated dB) to measure relative
sound levels. Doubling the power input
to a speaker makes it deliver only 3 dB
more sound output. (One dB is said to
be the smallest level change that can be
detected by the human ear.) The ten-
fold increase needed to double appar-
ent loudness is expressed as a change
of 10dB.

Absolute sound levels can also be ex-
pressed in dB if a reference level is

TABLE I-PREAMPLIFIER/CONTROL SECTION FEATURES

PRICE RANGE

FEATURE Low MEDIUM HIGH PURPOSE OR ADVANTAGE

Phono 1 & Phono 2 Permits use of two separate record players
Inputs X x

1 Tape Monitor Add a Tape Deck or another sudio accessory
Circuits & Switching x
2 Tape Monitor Add two tape decks or one tape deck plus an sudio
Circuits & Switching x sccessory
Tape Dubbing X X Copy tapes from one connected tape deck to another

Bass and Treble
Tone Controls X X x

Adjust of system to
nents, or 1o suit personal taste

for other compo-

Mid-Renge Tone
Control x

Aids in emphasizing vocal music. Affords greater degree of
control.

Sslectable Bam &
Treble Frequency X
Tumover Points

Permits trimming response at frequency extremes without
affecting important mid-ange frequencies

LowCut Filter X X X Reduces effects of turntable vibration, noise and rumble

High-Cut Filter X X X Reduces FM hiss, and tape and record noite with minimum
effect on musical reproduction

Audio Muting X Fixed ion of used when ing is inter-
upted by phone call, doorbell, etc.

Loudness Control X X X Improves sound quality and balance when listening at low,
“Background Music”’ loudness levels

Microphone tnput X X Lets you add voice sounds 10 other program sources

Pre-Amp Permits separate operation of these sections, or connection

Interconnections X X of accessories le.g., equalizer, noise reduction unit etc.)

between them

Low-efficiency speakers (those that re-
quire large amounts of power for loud
sound levels) are not considered to be
inferior designs. Again, there are trade-
offs. To make a small speaker system
capable of strong bass output, the de-
signer must give up efficiency. There
are numerous small, sealed-box sys-
tems of low efficiency that illustrate
this point while producing very fine
sound. On the other hand, a large,
floor-standing speaker might sound as
good as one of the so-called book-shelf
types while using just a small fraction
of the amplifier power. The large
speaker will probably cost more as well
as take up more floor space, but its
higher efficiency will allow a consider-
ably smaller expenditure for a receiver
or amplifier.

specified. In measurements of so-called
Sound Pressure Level (SPL), 0 dB, the
reference, is set at a level thought to be
the threshold of human hearing (the
quietest sounds we can detect). An
SPL level of 130 dB or so is the thres-
hold of pain—where sound intensity
actually causes physical discomfort. In
musical terms, if you attend a sym-
phony concert and sit in the mid-or-
chestra section, you may be subjected
to peak SPLs around 100 dB. Move up
front or onto the conductor’s podium
and you may hear occasional SPLs of
110 dB. Measurements made in a popu-
lar discotheque have found SPLs that
often reach 115 to 120 dB—perilously
close to the threshold of pain.

With this information and your own
listening preferences in mind, you can
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use Table III to predict the amplifier
power you’'ll need. Notice that the ta-
ble is divided into three major sections:
using low, medium, or high efficiency
speakers. Since the amplifier power re-
quirements depend upon the efficiency
of the speakers you select, the first
components you need to choose are the
loudspeakers. Start by listening to a va-
riety of speaker systems which are in
your price range, or perhaps a bit
above. Compare two pairs of loud-
speakers by listening alternately to
each pair in what is called an ‘‘A-B”’
comparison test. Use music which is
familiar to you, and make certain that
the salesman adjusts the levels when
switching from one pair to the other, so
that you are judging sound quality and
tonal balance rather than efficiency.
After a few moments, you will be able
to eliminate one of the two pairs. Re-
peat the process, matching a new can-
didate against the preferred’ earlier
choice. Eventually you will zero in on
the speaker pair that seems most right
to your ears.

At this point, you will want to find
out whether you have selected a high-
efficiency pair, a medium efficiency
system or a low-efficiency speaker pair.
The speaker manufacturer’s literature
or the salesperson will advise you
about this, and often make recommen-
dations regarding suitable power capa-
bility for your amplifier or receiver. Al-
ternatively, you can now use Table 111
to find the power needed to deliver the
sound pressure levels you think you
will need in your listening room. As a
final check, hook up an amplifier or re-
ceiver which is rated at the power level

you have calculated to the speakers of
your choice. Turn up the volume to
what you think is the loudest listening
level you will ever require. Then turn it
up even a bit further. Don’t go too far,
because an increase in loudness you
can just about hear will take double the
power. If sound remains undistorted
and clear, with no break-up of peaks in
the music, you have probably chosen
an adequate power rating for your re-
ceiver or amplifier, which should be se-
lected next.

® The Right Receiver or Amplifier. We
have already dealt at some length with
the features and controls found on
most receivers and amplifiers. By now
you should have decided which of
these features are important to you and
which you can do without. Inciden-
tally, if your choice of speakers results
in your needing a very high-powered
receiver or amplifier and cost is no ob-
ject, go right ahead and buy all the
watts you need. If, on the other hand,
the cost of adequate power is beyond
your means, your only course is to seek
out a pair of speakers that require less
power.

Besides features and controls, you
will be concerned with the perform-
ance specifications of the receiver or
amplifier you choose. We have already
discussed power ratings, but a state-
ment of the wattage of a receiver or
amplifier is not enough unless it is ac-
companied by a statement of maximum
distortion levels, the range of frequen-
cies over which that rated power can be
delivered at or below its rated distor-
tion, and the type of speaker ‘‘load”’

into which that power can be delivered
(usually 8-ohms, the typical impedance
of many speakers, but sometimes
4-ohms, a value of impedance common
with some speaker designs).

There are many other performance
specifications with which you will be
confronted. Space does not permit a
complete analysis of the importance of
each of these specifications, but we
have prepared some basic, if general
guidelines in the form of Table 1V,
which lists the more important specifi-
cations for a tuner, amplifier, turntable,
cassette tape deck and open-reel tape
deck. While price is, of course, a factor
in the performance of any product, it is
not always essential to achieve the
“‘best”’ level of performance for every
one of the specifications. For example,
consider the question of selectivity,
listed in the tuner section of the table.
Selectivity, stated in dB, is a measure
of the tuner’s (or tuner section’s) abil-
ity to tune to a desired signal without
encountering interference from other
stations whose frequencies may be
close to that of the desired signal. If
you live in a crowded metropolitan area
where several stations are positioned
close to each other in frequency, this
may be an important specification for
you to consider and 80 or more dB of
selectivity may indeed be essential. On
the other hand, if you live in an area
where there are few stations, widely
spaced across the dial, a high order of
selectivity is of less importance. You
will want to concentrate on sensitivity,
especially if your location is far from
the transmitter. To learn more about

continued on page 20

TABLE HI1-FM TUNER FEATURES

e
PRICE RANGE
FEATURE LOwW MEDIUM HIGH PURPOSE OR ADVANTAGE
Twin Tuning Permits more accurate tuning (and therefore lower distortion)
Meters X X in FM,
FM Muting X Eliminates interstation noise when tuning between FM signals.
Selectable |-F Lowest distortion reception for uncrowded dial conditions;
Bandwidth X reduced interference from adjacent signals in crowded sig-
nal areas.
"“MPX‘ Blend Switch X X Reduced background noise when listening to weak-signal
stereo FM stations.
Touch-Sensitive AFC Goes by various trade names, but assists in achieving center-
Tuning Knob X X tune accuracy; and reduces tuning error and possible long-
term station drifting.
Variable Muting X Lets you set muting threshold level for reception and noise
conditions.
Station Pre-Select Permits pre-programming of favorite stations and selection
Switches X of them at the push of a single button.
Dolby FM (built in) X X Useful for noise reduction in FM listening if some stations
in your area use the Dolby systern when broadcasting.
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kven the
most enlightened
consumer can
oet eaten alive 1n

the hi-fi yjungle.

ATy There are probably In terms of power, for example, the V4
".'Ei K) 7 ) few places where offers amgle wattaFC to fill almost any size living
o [\ Ly =Y ¥ the phrase “caveat room with clean, clear sound. (55 watts per
AU emptor™— let the buyer channel at 8 ohms from 20 to 20,000 hertz, with
beware—is more applicable than in high fidelity. less than 0.1% total harmonic distortion.)

The average consumer walks into a hi-fi store It has absolutely no audible distortion.

only to be confronted by a morass of receivers,
turntables and tape decks, running the gamut
from the unaﬁ“orc’i)able to the unpronounceable.
And to make matters worse, the salesman seems
to zpeak some bizarre dialect about megahertz
and transient response.

At Sony, we sympathize with the plight of
the music lover caught in this rather distressing
situation. And to this end we offer some

It features the same kind
of “direct coupled” circuitry
used in the most expensive
professional broadcast ampli-
fiers to ensure rich bass.

Its completely encased
in metal to reduce interference.

Its capable of running
two sets of speakers without

The So i - o
reassurance: componcars: mall ncversting.  Straining, and has something

Since 1949, Sony has been at the very forefront piperomance:called a “phase-locked-loop IC

of high fidelity. (In fact, our name is derived from
the Latin word “sonus” for sound.)

And while the technology
has changed, one thing hasn't:
Since the beginning we've never
put our name on anything that
wasn’t the best.

stereo multiplex stage”
that guarantees
extraordinary
FM reception.
All of

. which explains
why if you pay
a few dollars
ess for one of

> o s cwconen | B ®

The V4 receiver: You don’t need an
engineering degree to understand

what makes it superior. e O‘g,‘;(;mp_‘;mor?b
x eceiver: the lal rom the compan founded -
Put as clearly as possible, the V4 the era of transistorized high fidehty. ool
- : ably because you're getting
was designed for people who are as interested B (v it

in getting good value as they are good sound.

© 1979 Sony Industries, a division of Sony Corp. of America. 9 West S7th Street,
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555 o _ , The law of the jungle:
7 The X30 turntable: ‘ R Survival of the smartest.
Proof, once again, that Sony is the Obvicusly, we don’t have enough
real pioneer in high fidelity. space here to tell you the whole Sony hi-fi story.
Today, virtually all of the world’s most Like the way our new micro components use
expensive turntables featare “quartz lock”” An Sony developed “pulse power sugplies” that reduce
electronic circuit that works like a quartz watch to  distortion almost to the point of being
ensure perfect turntable speed. 62070 dpsakns Sony vomiaies. LLNMICASUI Dl
Now Sony has improved on this e ofthe only hifi companies o produce Or the way our new SSU-2070

incredibly accurate system in the only way — and even the cabinets themseives. ~  speaker system guarantees you'll hear
possible: by making it less —— every part of the music with
expensive. But to buy the X30 distortion reducing carbon fiber
on it’s price alone would be speaker cones. And a computer-
selling it short. designed speaker arrangement
Like today’s most that makes sure you hear the
expensive turntables, the X30 music exactly as it was recorded.
features a direct-drive motor The point of all this, however.

|

that eliminates pulleys and is that for over three decades Sony
unrehable belts. But unlike has built superior audio equipment.
models built by Pioneer and Extraordinary products whose

reputation for quality, value and
reliability i1s unsurpassed.

So even if you éon’t know
watts from ohms, at least you’ll be
able to survive in the hi-fi jungle by
knowing Sony.
For more information, or the name

Technics, our direct-drive motor
is both brushless and slotless—
which means it's more accurate.
Instead of using an inexpensive
particle-board base %ike many of our
competitors, the X30% base is
made of a Sony patented“bulk diect-deie tarmtabie: .
molding compound” that re- e o of your nearest Sony dealer, write us at
duces acoustic feedback. Sony, PO. Box CN-04050, Trenton, N.J. 08650.

And we've even made the X307 platter mat
slightly concave—so if your records are a bit warped, We’vge%%réagggl%ng
they won’t sound that way. that wasn’t the best.

New York, N.Y. 10019 Sony is a registered trademark of the Sony Corporation. CIRCLE NO. 34 ON READER SERVICE CARD



Getting Started . . .

the meaning and importance of specifi-
cations, we suggest that you read one
of the many excellent books written on
this subject. One such book, a purely
instructional work that makes no at-
tempt to sell or recommend particular
products or brands, is The Official
Guide To High Fidelity, published by
the Institute of High Fidelity (IHF), a
trade association of high fidelity com-
ponent manufacturers. It can be ob-
tained by mail, for $4.95, by writing to
the IHF at 489 Fifth Avenue, New
York, N.Y. 10017.

Choosing a Turntable

Record playing is likely to provide a
large segment of your music program-
ming. For this reason, you will want to
select your turntable system with great
care. Your first concern will be
whether to select a single-play machine
or one that can handle several records
sequentially and automatically. These
days, many of the machines designed
to play several records sequentially can
also be used as single-play turntable
systems by installing alternate center-
hole spindles supplied with the equip-
ment. On the other hand, single-play
turntable systems available today come
with varying degrees of automation, in-
cluding everything from automatic lift
of the tonearm after completion of play
to systems that initiate play, sense re-
quired speed and tone-arm set-down
position, return the tonearm to its rest
position after completion of play and
even turn themselves off.

Aside from the many convenience
features incorporated into modern
turntables (and which may or may not
be important to you, depending upon
your budget and taste), there are a few
fundamental performance specifica-
tions that you will need to evaluate be-
fore making your final selection. Speed
accuracy is one: If a turntable rotates
at incorrect speed, music will be re-
produced too high or low in pitch.
Many turntables come equipped with
stroboscopic markings and speed ad-
justment controls to help you adjust
the rotation of the platter to precise
33-1/3 or 45 revolutions per minute and
also to enable you to alter speed by a
few percent, should you wish, say, to
play a musical instrument that is
slightly out of tune along with a record.
Besides rotating at correct overall
speed, a turntable must also rotate with
as steady a speed as possible. Waver-
ing of speed, if it occurs at a relatively
low rate, is called wow while more
rapid fluctuations are termed flutter.
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Both sound unpleasant if present to
any significant degree. Wow-and-flutter
are often expressed in specification
sheets as a single percentage value, and
the lower that number, the better.

Noise generated by the motor that
drives the turntable or by elements of
the drive mechanism is called rumble.
Such low frequency vibrations can be
picked up by the phono cartridge, am-
plified by the preamplifier and amplifier
of your stereo system and ultimately
reproduced via the loudspeakers. In
most cases, rumble is so low in fre-
quency that it cannot be heard directly.
However, it can overdrive the pream-
plifier, power amplifier, and loud-
speaker, causing distortion of audible
signals that are passing through. Rum-
ble is specified as a negative number of
decibels telling how much lower in
sound level the rumble content is com-
pared with a standardized tone. Thus, a
—60 dB rumble figure is poorer than a
—65 dB figure. When comparing num-
bers, be sure that they are all specified
the same way—according to the
ARRL, Din B, or other standard.

There are several methods for driv-
ing a turntable platter, the two most
popular of which are belt-drive and di-
rect drive. In a belt drive system, a rub-
ber-like precision belt is used to trans-
fer rotational energy from a relatively
high speed motor shaft to the turntable
platter itself. Direct-drive motors, on
the other hand, rotate at the same
speed as the turntable and their shafts
are directly coupled to the platter.
While manufacturers may insist that
one of these methods is superior to the
other, either system, when properly en-
gineered, can give precise speed, low
rumble, and low wow-and-flutter. As
with all high fidelity components, you
get pretty much what you pay for, and
if your main concern is performance,
you should be guided by the few turnta-
ble specifications listed in Table 1V,
adding those convenience features that
are important to you and that you can
afford.

® The Most Neglected Component. We
come now to a component that plays a
large role in determining the quality of
sound you will get from your records—
the phono cartridge. The cartridge, like
the loudspeaker, is a transducer, but it
works in reverse, converting mechani-
cal motion (as it traces the undulations
in the record groove) to equivalent
electrical signals. Also like loudspeak-
ers, cartridges are best judged by sub-
jective listening tests. It is essential
that the cartridge you select work com-
patibly in the tonearm of the turntable
system you have chosen. Manufactur-
er’s literature and your audio dealer
can be helpful in assuring this. Clearly,
a cartridge designed to play records

properly with a downward tracking
force of one gram or so would not work
well in a tonearm whose friction can
only be overcome by a downward
tracking force of three or more grams.

Most high fidelity cartridges generate
their output by varying the magnetic
field cutting a set of fixed coils. These
include the moving-magnet, moving-
iron, and similar types that can be con-
nected directly to the phono inputs on
your amplifier or receiver. In others,
aptly known as moving coil (MC) car-
tridges, the coils move and the mag-
netic field is fixed. These usually have
very weak output and require either a
step-up transformer or an additional
preamplifier (sometimes called a pre-
preamp or a head-amp) before they can
be matched with ordinary amplifiers or
receivers. These are generally more ex-
pensive than fixed-coil types, but some
audio enthusiasts believe that the
added cost is justified by what they
consider a special sound.

Adding A Tape Deck

Beyond the basic set of components
we have discussed thus far, perhaps
the most popular additional component
to be considered is a tape deck. Of the
three tape deck formats you can
choose—reel-to-reel, cassette or
8-track cartridge—by far the most pop-
ular for home systems is the cassette
deck. Open-reel decks once ruled the
market, but because of the improve-
ments in cassette decks as well as in the
tape formulations used for cassettes,
reel-to-reel decks have largely become
confined to semi-professional and pro-
fessional recording applications. As for
the 8-track cartridge format, most ex-
perts do not consider this endless-loop
form of tape package to be capable of
true high fidelity performance, and its
last stronghold seems to be in automo-
tive use. However, the cassette deck is
gaining fast even there.

Modern cassette decks typically in-
clude a built-in noise reduction system
such as Dolby and switching facilities
that enable you to use a variety of tape
formulations such as ferric oxide, fer-
ric-chrome combinations, chromium
dioxide (or equivalent) and, in many re-
cently introduced models, pure metal
particle tape. Most cassette decks com-
bine recording and play functions in a
single head, using a second head to
erase material previously recorded on
the tape. Some costlier decks offer sep-
arate record and play heads. This fea-
ture permits you to monitor recordings
by means of the playback head an in-
stant after they are made.

The chief virtue of the pure metal-
particle tape is its ability to accept
higher recording levels, particularly at
the high-frequency end of the audio
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spectrum, where previous tape formu-
lations tend to impose limited dynamic
range. If you hope to use this new for-
mulation of tape, make certain that the
cassette tape deck you purchase is spe-
cifically designed to handle it. Record-
ings made on metal tape can generally
be played back on older machines, but
such decks cannot properly record on
the new metal tapes, nor can they erase
it properly. At the moment, the cost of
the new metal tape is approximately
twice that of conventional high-quality
tape formulations. Prospective pur-
chasers should carefully weigh the ad-
vantages of this new tape versus its
higher cost.

Table 1V details the more important
specifications for both cassette and
open reel decks and gives you an idea
of the performance you can expect in
low, medium and high-priced machines
of each type.

The Importance of a
Balanced System

Whether you intend to spend $400 or
$500 for your first component high fi-
delity system or several thousands of
dollars, the importance of maintaining
a good balance between the various
components you purchase cannot be

overstressed. If your budget is $500.00,
for example, it would make little sense
to spend $350.00 of that sum on a re-
ceiver and be left with only $150.00 for
loudspeakers, turntable and cartridge.
A general rule of thumb (but by no
means a hard and fast one) is to appor-
tion about 40% of your budget for the
receiver, 25% for the record playing
components and 35% for the loud-
speakers in a basic system. For a five-
piece system consisting of a pair of
loudspeakers, an integrated amplifier, a
separate tuner and a turntable system,
you might try 25% for the receiver,
30% for the loudspeakers, 25% for the
tuner and the remainder for the record
playing components. In a system in-
volving a separate amplifier and pream-
plifier, appropriate percentages might
be 20% for the power amp, 15% for the
preamp, 30% for the speakers, 18% for
the tuner and the remainder for the
turntable and cartridge. Tape recording
facilities should be considered sepa-
rately from the basic system, as should
add-on components.

Armed with the foregoing informa-
tion, and with the assistance of a reput-
able audio dealer, you should be in a
good position to examine the models
listed in the accompanying Directory.
When you narrow down the models in
each category to a group that meets

your budget requirements, visit your
local dealer and discuss your require-
ments and plans with him. Don’t over-
look the possibility of adding a set of
stereo headphones to your basic sys-
tem. Just about any system you are
likely to choose has provisions for
stereo headphone listening and many
music lovers find that reproduction via
headphones can provide a thoroughly
erjoyable and *‘private”’ listening ex-
perience that is sometimes preferable
to reproduction via loudspeakers.
Then, too, if your taste in components
exceeds your budget, you can put off
the purchase of those ultimate (but
high-priced) loudspeakers that have
captured your ears and taste by starting
out with just a pair of phones until such
time as you can replenish your bank
account and can afford the speakers of
your choice.

If there is any final advice we can
offer it is to keep your cool while buy-
ing and don’t let yourself be rushed
into anything. You’'ll presumably be lis-
tening to your system for a long time,
so an extra day or two used to reach a
sensible decision is entirely justified. If
there is a conflict between the verdict
of your ears and other information or
advice, trust your ears—they’re yours
and you can’t change them very much.
Happy listening! ™

TABLE IV-TYPICAL SPECIFICATIONS OF HI-FI COMPONENTS
P e M .3 T 7 T
MEDIUM HIGH

I TUNER (OR TUNER

[ SECTION OF RECEIVER}
IHF Sensitivity gV {dBf) (mono) 3.0 (14.7) 2.0 (11.2) 1.8 (10.3

or lower or lower or lower
| 50 dB quieting sensitivity
uV (dBf}, mono/stereo 10(252)/50/(39.1) 5(19.2)/40(37.2} 3(14.7)/30(34.7}

| S/N {dB); mono; stereo 60/50 68/60 70/65

| Selectivity (dB) 50 or more 60 or more 80 or more
Capture Ratio (dB) 3.0 or less 2.0 or less 1.3 or less
THD (%) {1 kHz, mono/stereo) 1.0/15 or less 0.5/0.8 or less 0.2/0.3 or less
Stereo Separation (dB, 1 kHz) 30 or more 35 or more 40 or more

| AM Suppression {dB) 40 or more 50 or more 60 or more:
AMPLIFIER { OR RECEIVER AMP)
Power Out/Channel (Continuous watts) 10-30 30-100 over 100
Rated THD (at full output) (%) 1.0 or less 0.5 or less 0.2 or less
Rated IM Distortion {%) 1.0 or less 0.5 or less 0.2 or less
Damping factor 1C or more 30 or more 50 or more
Phono Hum (dB below 10 mV input) 60 or more 65 or more 70 or more
Aux Hum (dB below rated output) 70 or more 75 or more 80 or more
TURNTABLE SYSTEMS
Wow and Flutter (% Wrms) 0.15 or less 0.10 or less 0.05 or less
Rumble (dB, per Din B) 55 or more 60 or more 70 or more

[ CASSETTE DECKS

| Frequency Response (Hzt3dB) 50-12,000 30-15,000 20-18,000

| Wow and Flutter {% Wrms) 0.2 or less 0.12 or less 0.1 or less
S/N (dB, less Dolby) 4% or more 48 or more ' 50 or more
OPEN-REEL DECKS
Highest Speed (ips) 7% 7% 15

| Freq. Response at highest speed (Hz + dB) 40-15,000 30-20,000 20-21,000
S/N (dB} 50 or more 55 or more 60 or more
Wow and Flutter {%) 0.15 or less 0.1 or less 0.07 or less
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All your records will sound better
with Dual’s new ULM tonearm and cartridge system.

Even if “‘ey el 11.1(@ this.

Although none of your records may
be in such bad shape, many are
probably warped enough to present
serious problems to conventional
turntables.

The high inertia of a typical
tonearm and cartridge combination,
with approximately 18 grams total
effective mass, causes the stylus to
dig in riding up the warp and to take
off on the way down. Tracking angle
and tracking force vary widely—
as much as 30 percent. And a warp
as small as 1.5mm (which is
barely discernible) can generate
harmonic distortion of 2.7 percent.
That’s audible!

These problems have now been
solved by Dual’s new Ultra Low
Mass tonearm and cartridge system.

The potential for this solution has
existed ever since the development
of Dual’s dynamically-balanced
tonearm with its gyroscopic gimbal
suspension and straight-line
tubular design.

Dual’s research into the effects
of mass on record playback led to
a collaboration with Ortofon.

A cartridge was developed with
substantially less mass than any in
existence. It weighs just 2.5 grams,
including mounting bracket and
hardware.

At the same time, the mass of
the Dual tonearm was further
reduced so that a perfectly matched
tonearm and cartridge system
emerged. Its total effective mass is
just 8 grams. That’s less than half
the mass of conventional tonearm
and cartridge combinations.

Tracking a record with the same
1.5mm warp, the ULM system
reduces harmonic distortion to
only 0.01 percent. That’s 270 times
less than that produced by the

conventional tonearm and cartridge.

Not only is the overall sound
audibly improved, but stylus
and record life are significantly
extended.

To experience the demonstrable
advantages of ULM, bring a badly
warped record to your Dual dealer.
Listen to it played with the ULM
tonearm and cartridge. (All nine
new Dual turntables feature this
system.)

You will hear the difference that
ULM can make on all your records.

For the complete ULM story,
please write to United Audio
directly.

ULM.

A major breakthrough in record
playback technology.

United Audio
120 So. Columbus Avenue
Mt.Vernon, New York 10553.
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A stereo system needs periodic maintenance and
an occasional touch of tender, loving care.
An expert tells you what to check, what to
clean, what to replace, and what to upgrade.

O ne of the advantages of owning a
component high-fidelity system is
that replacement of even a single com-
ponent in that system can often make a
significant ditference in the sound of
the system. Chances are good that if
your system is five years old or older, a
system that today costs no more would
sound just a little better. Few product
categories can boast such achieve-
ments in this age of monetary inflation.

On the other hand. if your system is
relatively new and you feel that its
sound quality is deteriorating noticea-
bly. the fault may not lie with the com-
ponents. but with your failure to main-
tain  them  properly. Preventive
maintenance is as important for a
stereo component system as it is for

your automobile—and a lot less costiy
than corrective maintenance.

® Turntable and Record Maintenance.
Modern record players require virtu-
ally no maintenance. Motors are
usually permanently lubricated and
should operate smoothly and quietly
for many years. Cartridges. on the
other hand. are subject to wear with
steady use. More specifically, the sty-
lus (which is in constant contact with
the record grooves) will show signs of
wear after hundreds of hours of use.
even though the tip is made of indus-
trial diamond. Periodic inspection of
the stylus tip by your dealer. using a
microscope designed for that purpose,
can help to insure against a ragged sty-

lus tip doing damage to your record col-
lection. But unless your dealer can per-
form a point-by-point comparison of
your stvlus against a brand new one, he
may not detect subtle wear that, while
not dangerous to records, may cause
loss of fidelity. To check on this we
recommend cleaning your stylus with
one of the special brushes and solu-
tions sold for the purpose and compar-
ing its sound with that of a replace-
ment. If the new one sounds any
better, use it and discard the original.
Otherwise. return the original. Clean-
ing, incidentally, should be done more
aften than the sonic check

continued on page 26
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Killer!

That’s a Jensen car audio system.
That's the thrill of being there.

You’ve got to want the best. The max in
music. The Killer. Then there’s only one way
to go.

The Jensen R430 car stereo receiver teamed
with a Jensen Separates speaker system.

It all starts in the R430 Receiver. The
AM/FM Stereo/Cassette unit that rivals many
home receivers. Feather-touch electronic
switches control Dolby® Noise Reduction,
Loudness, Interstation Muting, and Local,
Distance FM tuning.

A separate, trunk-mounted Power Amp
gives you up to 60 watts RMS when you
need it. The Bi-amplification mode distributes
that power perfectly for knock-out realism.

ore? Lots more. But look what the
R430 teams up with.

The Jensen Separates. The revolutionary
car speaker system that gives a faultless in-
terpretation of everything the R430 sends it.

Imagine individual woofers, tweeters,
and midrange units custom positioned
throughout your car...for unparalleled sound
reproduction. Coupled with an under-dash
control unit that lets you balance the music to
your personal taste. That’s the Separates.

ouch the “Bi-Amp” switch on the R430
Receiver and each individual woofer, tweeter
and midrange gets the precise frequency
range and power to put you right in the concert.

This system’s a killer. That’s the Jensen
R430 Receiver and Separates.

That'’s the thrill of being there.

JENSEN

The thrill of being there.

For more information, write Jensen Sound Laboratories, 4136
N. United Parkway, Schiller Park, Ill. 60176

@ Dolby” and “Dolby System" are registered trademarks ot
Dolby Laboratories, Inc.

CIRCLE NO. 17 ON READER SERVICE CARD




Hi-Fi Doctor. . .

Dozens of record care products are
available, t00. Some of these are sim-
ple brushes, designed to remove dust
and dirt which collect in the grooves of
records. Others are fluid solutions
which are used in combination with felt
pads or brushes to remove dust and dirt
from record grooves. There are also
devices and solutions which reduce the
static charges that would otherwise
build up on the surface of records and
attract particles of dust and dirt to the
record surface. Finally, there are prod-
ucts which when applied to a record
surface, deposit a micro-thin friction-
reducing coating which acts to reduce
wear of record and stylus alike. One
key to good record reproduction is
freedom from dust and dirt—either on
the record itself or on the stylus tip.

In addition to keeping your records
clean, it is important to store them in
their protective sleeves and jackets
positioned vertically in an environment
that is neither too hot nor too cold. The
vinyl compound from which records
are made will undergo warping when
subjected to extremes of temperature.

® Tape and Tape Deck Care. Cassette
tapes should always be stored in their
plastic housings and should be kept in
the same type of environment as re-
cords. Cassette shells have erasure
protection tabs on the side opposite the
head-access slots. These should be
broken off if you plan to preserve what-
ever you have recorded onto a given
cassette. To re-record the cassette,
cover the hole exposed by the broken
tab with a bit of cellophane tape.

A tape recorder requires as much if
not more maintenance than any other
single high fidelity component. The
coatings of magnetic particles applied
to the tape surface, no matter how well
imbedded, leave deposits on the sur-
faces of the tape heads and other parts
with which the moving tape comes in
contact. Accordingly, these parts
should be cleaned frequently—as often
as every twenty to forty hours of use.
Inexpensive tape-head cleaning Kkits
consisting of cotton tipped sticks and
cleaning fluid are readily available
(often supplied with the machines
themselves), - though ordinary dena-
tured alcohol applied to the tip of a cot-
ton tipped stick works about as well.
Most manufacturers of cassette tape
decks describe proper cleaning proce-
dure in the owner’s manual for their
particular machines. You would be
well advised to follow these instruc-
tions.

Tape heads may, after extended use,
become permanently magnetized to a
degree. When, this happens, sound re-
production from the deck may suffer

and you may detect a noticeable in-
crease in noise or hiss level. This noise
can be permanently added to any tapes
played on the machine. Tape heads
should be periodically demagnetized,
using a device called, appropriately
enough, a head demagnetizer. This
hand-held device usually operates from
your household ac line although some
battery models have recently been in-
troduced as well. One is actually
housed in a cassette shell that can be
popped into the machine much as you
would an ordinary cassette. Demagne-
tization takes but a few seconds.

Tapes that have been recorded at
very high signal levels may be beyond
the ability of your cassette to erase
them completely when new recordings
are made on the same tape. They can
be more completely erased by means of
a bulk eraser—a device which emits a
strong alternating magnetic field when
connected to an ac receptacle and is
then turned on. Proper use of a bulk
eraser is normally described in the in-
struction sheet accompanying it. Care
should be exercised to keep the bulk
eraser well away from recorded 1apes
you wish to preserve.

@ Audio Electronics. There is little that
the owner of a receiver, amplifier or
preamplifier need do to keep the equip-
ment in top operating condition. Occa-
sional dusting off of the cabinets con-
taining this type of equipment is
nothing more than common sense, as is
making sure that any components that
produce heat are well ventilated. You
can help to forestall problems with
switches and controls by turning or
fiipping them through their full ranges
every now and then. This will retard
corrosion that could eventually cause
noise and ‘‘dead spots.”’

Inspection of all connections to and
from the receiver or amplifier is also an
easy, worthwhile procedure. In time,
plugs used on the ends of audio cables
may become corroded so that good,
low-resistance contact between plugs
and jacks no longer exist. Plugs and
jacks can be cleaned with fine sand-
paper or steel wool. In some cases it is
less trouble to replace cables having
corroded plugs with new ones. Some
audio specialists even offer gold-plated
connectors which eliminate such prob-
lems permanently but are quite costly.

Unless a loudspeaker has been
abused by excessive power input or
rough handling, there is no reason why
it should not perform like new for
many years. If a loudspeaker does fail,
it is best to have it serviced by the man-
ufacturer or his authorized agency. The
same applies to electronic components
such as receivers, tuners, amplifiers
and preamplifiers. (Although most sol-
id-state (transistorized) components
operate on fairly low supply voltages,

—%—@“

there are dangerous voltages present
inside most audio equipment chassis.)
In general, makers of high-fidelity
equipment offer reasonably compre-
hensive warranties that often represent
additional, hidden value added to the
component you have purchased.

® FM Antennas. Tuners and receivers
can produce listenable audio from ex-
tremely weak FM signals, but they de-
liver better fidelity if the signal they re-
ceive is substantial. The flexible wire
antennas normally ‘‘thrown in"" with
these products will work acceptably if
properly oriented and used in relatively
strong signal areas, but you can prob-
ably coax better performance from a
set of ‘‘rabbit ears’” with switchable re-
ception pattern. Specially designed,
tunable antennas, sometimes amplified,
represent another step up. The pinna-
cle of FM reception is obtained at any
given location with an outdoor, direc-
tional FM antenna—with or without
amplification, depending on how strong
the signals are.

In addition to providing a stronger
signal, many outdoor antennas can fa-
vor desired signals while rejecting in-
terfering signals from other directions.
These include reflected signals from
the same station, arriving a split second
after the primary signal. Such *‘mul-
tipath®’ signals cause the ‘‘ghosts™
sometimes visible on TV. In FM recep-
tion—particularly  stereo—multipath
signals lead to annoying distortion and
sometimes loss of stereo separation or
an increase in hiss. A good directional
antenna can be oriented to receive sig-
nals directly from the transmitter while
rejecting reflected signals that arrive at
different angles. The cost of such an
installation is usually but a small frac-
tion of the total investment in audio
equipment and is well worth it.

If installation of an outdoor FM an-
tenna is prohibited in your location, the
use of an existing TV antenna may
prove almost as good. Coupling de-
vices known as splitters permit simulta-
neous use of your TV antenna for both
TV and FM. Beware, though, of TV
antennas that have “‘traps’’ to filter out
FM signals and prevent them from
causing TV interference. And don’t
overlook cable TV systems. Many,
though not all, are capable of supplying
high-grade FM signals.

Upgrading Your
System

Improving the sound quality of your
component system doesn’t necessarily

STEREO DIRECTORY & BUYING GUIDE
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mean scrapping the whole thing and
starting over. Sonic improvements can
often be made by the substitution of
one component for another or the in-
corporation of ancillary components
into your existing system.

The most likely candidates for re-
placement, if your system is more than
a few years old, are the phonograph
cartridge and/or the loudspeaker sys-
tems. New materials and techniques
have enabled phonograph cartridge de-
signers to develop pickups that track
record grooves more faithfully, cause
less record wear, and exhibit better fre-
quency response and lower distortion
than did those of a few years ago. Take
care, however, to ensure that your
tonearm is compatible with the pickup
you intend to buy. Or, you can upgrade
both the pickup and the turntable.

While the sound of your loudspeak-
ers may not have changed significantly
since you purchased them, they are al-
most certainly the weakest link in your
system. You may be tired of the com-
promises in their design, and further,
your hearing and appreciation of faith-
ful reproduction may be keener than
when you bought the system. Fortu-
nately, after investing in better speak-
ers you need not necessarily discard
the first pair. Most amplifiers and re-
ceivers are able to drive two pairs of
speakers—although not necessarily at
the same time—so that you can rele-
gate the older pair to a secondary loca-
tion such as a bedroom or den. Your
new speakers will have to be at least as
efficient as the old ones. If they are not,
realistic volume levels may require a
more powerful amplifier or receiver.

@ Signal Processing Devices. In recent
years, components have been devel-
oped whose sole purpose is to modify
the signals being amplified by your
basic receiver or amplifier. If this
seems contradictory to the principle of
faithful reproduction of sound (flat fre-
quency response, etc.), bear in mind
that most of the program material avail-
able has already been processed. For
example, records, tapes, and FM
broadcasts cannot deliver both the
loudest and softest sounds you would
hear in a live concert. Accordingly, en-
gineers must compress the dynamics
before transmitting or transcribing the
music. It is possible, to a degree, to
reverse the process by adding an elec-
tronic component known as an expan-
der that makes louder signals louder
and soft signals softer in an effort to
restore the original dynamic range.

If you do live recording work with
your tape deck, you are likely to run
into the same problem with dynamic
range that a recording engineer does.
There are devices, known as compan-
ders, that comprise a matched com-
pressor and expander. During the re-
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cording of live music you can compress
the dynamic range so that extremes of
level are not lost in the noise and do not
cause overload; during playback, the
signals are expanded to their original
range of intensities.

Most of us can easily tell when we
are listening to a recording in a small
room as opposed to a concert in a large
auditorium. Even if the full dynamic
range is available, the acoustics of a
listening room cannot approximate
those of the concert hall—and our
hearing detects the discrepancy. But
devices have been developed that elec-
tronically approximate the sound field
we perceive in a large auditorium.
These devices, generally called audio
time-delay units, delay the original re-
corded signals in much the same way
that sound reflections from the walls,
ceiling, and floor of a concert hall pro-
duce signals delayed with respect to the
primary signals from on-stage. Elec-
tronic time delay units generally re-
quire a second pair of speakers, usually
positioned at the rear or sides of the
listening room, to which the delayed
signals are routed. The two sets of sig-
nals combine in our hearing system to
give the illusion that we are seated in a
large listening space. Some time-delay
units require additional power amplifi-
ers, while others have the needed addi-
tional channels of amplification built
right in. The secondary loudspeakers,
however, need not have as wide a fre-
quency response as the primary pair.

Bass and treble controls of the type
found on most receivers can help to re-
store balance to an otherwise unbal-
anced sound, but they can only go so
far, since each control affects a wide—
often too wide—swath of frequencies.
Manufacturers have addressed this
problem by offering components
known as equalizers. Easily mserted
into the signal path of your system (via
a tape-monitor circuit or between the
preamplifier and power amplifier),
equalizers are nothing more than elabo-
rate tone controls. Graphic equalizers
divide the audio spectrum into five, ten
or even twenty or more small seg-
ments, each controllable by its own le-
ver or knob. This fine resolution per-
mits you to tailor the response of your
system with far greater precision than
that possible with simple bass and tre-
ble controls. Parametric equalizers are
like conventional tone controls. in that
they divide the audio spectrum into rel-
atively few segments, but each seg-
ment can be varied in width and fre-
quency location as well as in intensity.
Graphic equalizers are, by and large,
easier to use but properly used, either
type can give virtually flat frequency
response at your favorite listening
chair.

Test records are often supplied with
equalizers, but for true precision, test

instruments known as real-time audio
analyzers should be used in the adjust-
ment process. Your audio dealer may
offer this adjustment service or may be
able to recommend a sound contractor
who car do the job. There are even one
or two such analyzers made for con-
sumer use and, if the high-fidelity bug
bites hard enough, you may want to
purchase one some day.

Another type of signal processor, in-
credible as it may seem, removes audi-
ble ‘‘pops and clicks' from records
without materially affecting the sounds
contained in the grooves. These de-
vices deal only with sharp pops and
clicks and do not reduce record surface
noise. But there are devices known as
dynamic filters that distinguish be-
tween high-frequency noise and high
frequencies of a musical nature, reduc-
ing the former but not the latter and
thus quieting surface noise.

All of these and many more signal-
processing devices are there to serve
your musical needs. Many of them
have minor side effects, so it pays to
audition processors carefully to be sure
you won'’t continually be annoyed with
““errors ” you might perceive. In gen-
eral, the good done by signal process-
ing far outweighs the harm. Which
ones you add to your system will de-
pend upon your listening requirements
and your sophistication with respect to
sound reproduction of music.

The Audio Future

Today, there is talk of entirely new
approaches to sound reproduction. Al-
ready, we have examples of phono-
graph discs which were made from
master tapes which were digitally re-
corded. Such master tapes can contain
the full dynamic range of music, with
ultra low levels of distortion and un-
measurable levels of wow-and-flutter.

Before long, the discs themselves
will be digitally recorded. That will
mean that an entirely new means of re-
cord playing will evolve—one which
may possibly use a beam of laser light
to *‘read’’ what’s on the disc instead of
the mechanical stylus we now use. And
who can say when it will end? Digital
recording may be superseded by still
more amazing technology in the future.
Complementing advanced and dedi-
cated manufacturers whose engineers
strive constantly to improve sound re-
production are an equally dedicated
group of audiophiles who want the best
equipment available. As a second- or
third-time system buyer, or as an
owner who seeks to upgrade his high-
fidelity system, you are quite possibly
one of them. "

27




The key high fidelity
component guaranteed
to Improve any stereo
system.

Original Mastler Recordings .
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Specialty
Disc: %
MoreFidelity

in Recording
By Harold A. Rodgers

Better records with low
distortion and wide dynamic
range may help your system
realize its potential.

hen Edison invented the phono-

graph, he established, in a man-
ner of speaking, a pipeline extending
from the recording studio to the home
of anyone who owned a phonograph
record and the equipment on which to
play it. By modern standards, that
pipeline had a lot of leaks, and many of
us wonder how some of Edison’s con-
temporaries could laud the sound pro-
duced by his apparatus as ‘‘indistin-
guishable from the original."’

The advent of electrical recording
sealed some of the worst leaks, and
subsequent improvements in micro-
phones and recording-studio equip-
ment took care of most of the remain-
der. But in the meantime, home
equipment had undergone a revolution
too, leaving many audiophiles con-
vinced that their music systems were
capable of better performance than
could be squeezed out of the records
available. Record companies, for the
most part, seem to have taken the posi-
tion that the quality of their products
was sufficient to satisfy the overwhelm-
ing majority of the market, and upgrad-
ing it for the benefit of the few whose
playback equipment would let them
hear the difference was simply not eco-
nomically justified. And there the mat-
ter stood—until recently.
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@ The Making of a Disc. To understand
the steps by which the modern, high-
end, specialty disc came into being, it
will be necessary to digress for a time
and examine the way in which records
are produced. By far the overwhelming
majority of disc records begin life as
tape recordings. Often, the original re-
cording is made on 16, 24, or more sep-
arate tracks that are ‘“‘mixed down’’ to
make a two-channel version, but what-
ever its origins, the two-channel tape is
the starting point for disc manufacture.

The signal from the tape is fed to a
cutting lathe on which a lacquer blank
rotates, much the way it would on any
turntable. A stylus activated by the sig-
nal from the tape cuts a groove in the
blank that corresponds to the signal. At
this point, the lacquer master, as it is
now called, is plated with metal. The
metal master thus formed, bearing a
negative impression of the original
grooves, is then stripped away. In the
next step, a metal mother is grown
from the metal master by further plat-
ing. The mother, which bears a positive
groove impression, is checked for qual-
ity and, in another plating operation, is
used to make stampers that bear, once
again, a negative impression. The stam-
pers can then be locked into presses in
which vinyl discs are formed.

® Re-enter Direct Cutting.
Noting that some early electrical re-
cordings—made before tape recorders
were invented—had a ‘‘clarity and
sparkle’’ missing from latter-day discs,
some recording engineers and produ-
cers began to consider the tape-record-
ing step suspect. Accordingly, they
tried eliminating it, thus returning to
the “primitive’’ technique of the Edi-
son era—recording directly onto the
lacquer. This, they found, produced a
superior recording, but introduced nu-
merous practical difficulties as well.

One notable problem is that while
tapes can be cut, spliced, and edited, a
lacquer disc cannot. In fact, once the
cutting process begins, it must proceed
without interruption or the entire side
is lost. This meant that the musicians
had to do a complete side at a time with
no possibility of correcting errors, just
as if they were performing live. The
effect of this limitation is controversial.
Some claim that knowing a take is *‘for
real’’ and must be done perfectly pro-
duces an excitement akin to that of a
real, live performance. Others object
that pressure of this sort leads musi-
cians to restrict their creativity and
play in a conservative manner that re-
sults in a dull or ‘‘uptight’’ sound. Re-
corded examples can be found to sup-
port either of these arguments.

Another potential source of trouble
is that the mastering engineer has to
adjust the cutting pitch—the spacing
between adjacent grooves—by hand.
(When a tape master is transferred to
disc, an extra ‘‘preview’’ head on the
playback tape machine feeds the signal
to a computer one revolution or so be-
fore it reaches the cutter head. The
computer then sets the pitch automati-
cally.) If the engineer tries to get too
much material on a single side and puts
the grooves too close together, a loud
signal may cause overcutting and ruin
the take. On the other hand, if he is too
conservative and places the grooves
farther apart than necessary, he may
run out of recording time before the
end of the selection, also ruining the
take. All of this places an additional
burden on the musicians, who must not
surprise the engineer with any un-
planned changes in loudness or tempo.

Perhaps the most serious limitation
of direct cutting is that a metal master,
of which there is only one, can only
produce a limited number of stampers.
Since stampers often have distressingly
short lifetimes, its rare to find as many
as 50,000 copies of a direct-cut edition.
Here is a difficult economic situation in
which the cost of a difficult and risky
recording technique must be recovered
from a limited amount of product.
Small wonder that such discs are ex-
pensive items.

29




Specialty Discs . . .

® Keeping the Advantages of Tapes.
The problems of direct cutting being as
difficult as they are, it is not surprising
that some specialty disc makers prefer
to use tape for the original recording.
Working on the premise that much of
the signal degredation associated with
tape is a result of aging, they make the
transfer to the lacquer disc immedi-
ately after the master tape is recorded.
Plating of the master disc is also done
right away, as this too is felt to be a
point at which aging can detract from
sonic fidelity. Only the metal master is
considered to be stable.

In another approach to the use of
tape as a transfer medium, advanced
compander systems operate on the sig-
nal before recording and after play-
back, reducing the noise level, extend-
ing dynamic range, and, by allowing
lower recording levels, reducing distor-
tion. Generally, these extremely care-
ful tape transfers produce discs whose
sonic characteristics place them a good
cut above those ordinarily available.
Many listeners find that their sound ri-
vals, but does not quite equal, that of a
well made direct cut. But unlike direct
cuts, recordings made on tape can be
edited, which allows errors to be
removed.

Digital tape recording, a relative
newcomer to the scene, has proved it-
self the most powerful tape recording
system yet developed. With a 90-dB
dynamic range and almost vanishingly
small noise and distortion, digital re-
cording challenges the human ear to de-
tect its imperfections. In addition to
these virtues, a digital master can be
copied through an unlimited number of
generations with remaining each dub
sonically identical to the master. Al-
though digital tapes must be edited
electronically rather than by means of
the time-tested razor blade and splicing
block, they can be spliced in a way that
is virtually undetectable by any means
as long as there are no tattle-tale dis-
crepancies of musical pitch or tempo
between the joined segments.

Discs made as transfers from digital
master tapes are available and have
demonstrated excellent sound quality.
They are so good that some observers
speculate that digital transfers may
drive direct cutting into obsolesence.
Right now, though, direct cutting still
has a large contingent of devoted fol-
lowers.

® Upgrading Disc Transfers. The tape
recorder is not the only component in
the pipeline that allows fidelity to leak
away. One notable source of distortion
is the disc cutting process itself. Unfor-
tunately, the signal cut into the disc by
the cutting stylus is not a perfect rep-
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lica of the signal delivered to the drive
coils. As is the case with playback
styli, the distortion the cutter produces
is a function of the velocity with which
it moves in tracing the groove, not the
amplitude of the signal that is being
cut. A playback stylus, of course, must
trace the groove as it has been cut, with
the disc rotating at the proper speed.
Otherwise, the music will not be heard
at the correct pitch and tempo.

During the cutting process, however,
no one is listening. It makes no differ-
ence what speed the cutter runs at as
long as the groove in the lacquer is
properly cut. Therefore, it is possible
to run both the tape playback and the
cutting lathe at, say, half the normal
speed. When this is done, the range of
velocities to which the cutting stylus is
subject is reduced by one-half. Now
the cutter is operating where its distor-
tion performance is considerably bet-
ter. Another benefit, that cutting engi-
neers appreciate, is that the power
required to drive the cutter is reduced
by a factor of four. The demands on
the drive amplifier and cooling system
are thereby markedly reduced.

Of course, there is more involved in
half-speed cutting than just running the
tape recorder and cutting lathe at re-
duced speed. Appropriate compensa-
tion must be made in the tape playback
equalization and the RIAA disc pre-
emphasis. These steps turn out to be
well worth taking, for, as it turns out,
the tape recorder too works better at
half speed.

In many tape recorders, the tend-
ency of the tape heads’ inductance to
roll off high-frequency response is
compensated by networks that are re-
sonant near 20 kHz. This maintains
high-frequency response, but sharp
transients may cause these networks to
“ring”" slightly and produce high-fre-
quency smearing. At half-speed the
spectra of these transients fall below
the resonances, resulting in a cleaner
playback.

Naturally enough, only recordings
made on tape can be transferred to disc
at half speed. This is being done with
some new digital recordings, and some
companies are leasing master tapes of
notable records and reissuing them in
half-speed-cut versions. These do not
sound quite as good as direct cuts and
digital transfers, or even analog tape
transfers in which the tape has not been
stored for a long time. But they are de-
monstrably better than the original
commerical versions. And half-speed
cutting can be applied to any existing
master tape.

This points up what has so far been a
dilemma for the prospective buyer of
discs. At one end of the scale there are
discs of maximum fidelity carrying per-
formances by relative unknowns; at the
other end there is the usual run of com-

mercial discs carrying recordings of
first-line artists. Bridging the gap some-
what are the half-speed-cut re-releases,
but these are relatively few. Don’t go
away, though. Indications are that the
artists and the technology are begin-
ning to come together, as some of the
major record companies are beginning
to experiment with digital recording.

® Discs with Noise Reduction. No mat-
ter how advanced the technology used
ahead of it, discs inherently have less
dynamic range than music really de-
mands. Rigorously cafeful manufactur-
ing through all stages helps (that’s part
of what the hefty prices specialty discs
command is for), but even then, the
medium is limited. One interesting so-
lution that has been tried is to apply
noise reduction to the discs them-
selves. That is, the disc contains a
highly compressed version of the re-
cording, which, as it emerges from the
phono preamp, is fed to an expander
that returns the signal to its normal
form, greatly reducing the noise from
the disc in the bargain. The disadvan-
tage here is that the expander is needed
in the playback chain.

A system of this type—and a few en-
coded discs—was introduced by dbx
several years ago, but never really
caught on. The company has recently
reintroduced the system, this time with
a low-cost, disc-playback-only expan-
der and a larger catalog of discs. It has
been suggested that direct-cut and digi-
tally-transferred discs with dbx encod-
ing will be introduced soon. Telefun-
ken has demonstrated that its High-
Com II noise-reduction can be used in
the same way, and, further, that it is
more ‘‘compatible’’ in the sense that it
is not as unpalatable to listen to unde-
coded as some other noise-reduction
systems are. No commercial applica-
tion of this system to discs has yet been
made, however.

® Conclusion. Specialty discs of all
types have evolved to meet a need in
the market—the demand for disc -re-
cords capable of doing justice to a fine
home music-reproduction system. That
does not necessarily mean that you
need a very expensive system in order
to hear the difference; it is audible on
equipment of quite modest capabilities.
It does mean that to hear all of the dif-
ference, your equipment will have to
be first rate. And the difference can be
stunning! Some audiophiles use spe-
cialty discs to challenge and test their
systems. If low recorded distortion,
wide dynamic range, and excellent fre-
quency response interest you, try a
specialty disc and see if your system is
up to snuff. You can probably find
some at your local audio salon.

continued on page 32
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The one and only computer-locked, digital drive changer-turntable. BIC introduces the 807
With a brain-equal to room-size computers of just 10 years ago. A microprocessor that instructs a system intelligent
enough to actually read and adjust platter speed (not simply motor speed). A unique digital drive system that's
capable of unequalled nominal speed accuracy (to within .01 rpm). With a digital read-out that's over 300% more
accurate than any strobe. The state-of-the-art 80Z is one of six new belt drive, straight tone arm BIC models.
For complete details write BICIAVNET, Dept. Z, Westbury, NY. 11590. The new 80Z Changer-Turntable.

e

Say "Bee-Eye-Ceg’ Think ‘Best-In-Components!

2

Series Z Changer-Turntables| Cassette Decks|SoundSpan Speaker Systems| The Beam Box.
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Sampler of Specialty Dics Sources
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American Gramaphone Co.

24310 2nd Place West
Bothell, WA 98011

Angel Records
1750 North Vine Street
Los Angeles, CA 90028

Atlantic Records
75 Rockefeller Plaza
New York, NY 10019

Audio Source
1185 Chess Drive
Foster City, CA 94404

Century Records
6550 Sunset Blvd.
[.os Angeles, CA 90028

Crystal Clear
P.O. Box 3864
San Francisco, CA 94119

dbx, Incorporated
71 Chapel Street
Newton, Mass. 02154

Decibel Records
P.O. Box 631
Lexington, Mass. 02173

Delos Records
855 Viade la Paz
Pacific Palisades, CA 90272

Direct-Disk Records
16 Music Circle South
Nashville, Tenn. 37203

Discwasher
1407 N Providence Rd.
Columbia, MO 65201

D & W Records

Great White Whale
348 E. 84th Street

New York, N.Y. 10028

Great American Gramophone Co.

6550 Sunset Blvd.
Hollywood, CA 90028

Golden Crest Records
220 Broadway
Huntington Station, N Y 11746

Gryphone Productions
157 W. 57th Street
New York, N.Y. 10019

Halpern Sounds
P.O. Box 720
Palo Alto, CA 94302

Island Records
7720 Sunset Blvd.
Los Angeles, CA 90046

Insight Records
7726 Morgan Avenue South
Minneapolis, Minn. 55423

Mark Levinson Acoustic Rec. .TD
55§ Circular Avenue
Hamden, CT 06514

M & K Sound
8719 Wiishire Bivd.
Beverly Hills, CA 90211

Mobile Fidelity Sound Labs
P.O. Box 919
Chatsworth, CA 91311

Nautilus Records
761 Shell Beach Rd.
Shell Beach, CA 93449

Orinda Records
23 Altarinda Rd.
Orinda, CA 94563

hase One Recording Studios
3015 Kennedy Rd., Unit 10
Scarborough, Ont. MIV IE7,
Canada

Philips Records
810 Seventh Avenue
New York, N.Y. 10019

RCA LTD
225 Mutual Street
Toronto, Ont. MSB 2B4, Canada

Reference Recordings
P.O. Box 5046
Berkeley, CA 94705

Salisbury Labs

33 Harbour Sq.

Suite 2226, Toronto, Ont.
MSj SG2G

Sheffield Labs
P.O. Box 5332
Santa Barbara, CA 93108

Sonar Records Corporation
P.O. Box 455, Kingsbridge Station
Bronx, New York 10463

Varese International
6404 Wilshire Bivd.
Los Angeles, CA 90048

Worldway, Incorporated
111 Ellis Street
San Francisco, CA 94102
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it takes a computer to get bass this big
into a cabinet this smaill.

Great bass used to mean great furniture. speaker cone material: polypropylene.* For a clear,

But KLH just changed the rules. = uncolored mid-range and high end.
The KLH-3 gives you clean bass, Intmdml The KLH-3. $450 the pair, with

& %k

i cabinet st &' x 12 the Computer Controlled = =t
x 6". The reason is one of the most sophis- Kl_"-3 great small speaker. Think of it as the
ticated components ever integratec into a first great speaker that happens to be
speaker system: - small. To find out where you can

The KLH Analog Bass Computer.™* — hear the full line of KLH Computer

The computer is a separate = : Controlled speakers,™ call
module that sits next to S ‘ A e 800-225-6042 (in Mass.
your receiver. It continually § T3 — 800-532-9566). KLH
monitors the bass signal Research and Develop-
and controls woofer excur- ment Corp., 145 University
sion to deliver bass equal to Ave., Westwood, MA
speakers four times larger. 02090. In Canada: The
Bass you feel, as well as hear. Pringle Group, Ontario.

The KLH-3 also makes
use of the latest technology in
*Pat. applied for
**Manufacturer’s suggested retail price B, - E
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Has Pioneer

Pioneer technology has be-
come so sophisticated that
today, buying a car stereo
may seem more complicated
than buying a car.

Our current line consists
of 80 pieces of car stereo
equipment. A far cry from
the days when autosound _
meant an AM radio oran
8-track player.

Well, seeing as there’s
so much going on at your
Pioneer dealer right now.
And seeing as the time has
never been riper to get your

Basic Training

You're looking at our best-
seller. The KP-8005.

Featuring our ingenious
Supertuner® AM/FM cir-
cuitry. A cassette deck and
an amplifier, all in one com-
pact system. It's typical of

KP-8005.
Our most wanted deck. AM/FM
Supertuner® Car Stereo with Cassette.

our broad line of totally inte-

KPX-9500. AM/F M cassette deck, with
Dolby™* on tape and FM.

ears into our kind of stereo,
the purpose of this ad is to
give you an up-to-the-minute
overview of Pioneer Super-
systems.

By the time you finish
reading, you'll be as far along
as we are.

grated systems. And we
have over 30 of these to
choose from. In-dash and
under-dash models.Some
are just tuners, or cassette
players or 8-tracks. A few
tout even more than the
KP-8005, with such things as
Dolby*and electronic tuning.

e

goneto

Power Without Corruption
In the search for the ultimate
car stereo, we chose the
course of home stereo. And
broke the system down into
separate components. In so
doing, we achieved more
power through more speak-
ers with less distortion.
The illustration shown here

¥ ) demonstrates how a com-

ponent car stereo system
fits together.

It begins with our KPX-
9500. An in-dash AM/FM
car stereo/cassette deck
with Dolby* ontape and FM.

KPX-9500

-

TS-W203 TS-w203

TST3

TS-T3

A Pioneer Component Car Stereo Plan.
KPX-9500 AM/FM cassette deck with
Dolby* CD-7 seven band graphic
equalizer/dual amp balancer. GM-40,
40 watt amp. GM-120, 120 watt amp.
TS-T3 tweeters. TS-W203 woofers.
TS-167 high compliance speakers.

Qumacs

4 “L‘ ,“

TGHZ\\




o farwith car stereo?

Next, we incorporate a
7-band graphic equalizer/
dual amp balancer,the CD-7

Just as arecording studio
compensates for drapes and
carpet, the CD-7 lets you
shape the music to match
the interior of your car.

“How To Buy Car Stereo”
and “All About

TS-W203

woofer.

TS-T3
tweeter.

Which combine miniaturized
versions of specialized speak-
ers all in one package.
More Than Meets
The Eye
Now that you've read
how far we've come,
it's time for us to grab
you by the ear.

~

- — — Call toll-free for
g T T e your nearest Pioneer
! | S - . dealer at these numbers |
' T e =T = i | 800) 447-4700, or, in Burancen com ronerce
el o o I G

ore \ O —
BANS

CD-7. Seven band graphic equalizer/dual
amp balancer.

Persuasive Speakers

We have over 30 speakers.
But again, to show you how
far we've come, we've high-
lighted how highand low
we've gone. Our TS-T3
tweeters can reach highs
previously unheard of in a
car. And our TS-W203 woof-
ers are guaranteed to hit
rock bottom.

We also have two-way
and three-way speakers.
The car stereo,

according to
SteveTillack.

>xizil PIONEEN G

greatest selection ever on

Car Stereo
Components.’ And be sure
toask about Pioneer T-shirts,
visors and posters.

So get your ears down to
your Pioneer dealer.

And hear how good car
stereo sounds when it's push-
ed to the limits.

MPIONEER®
The best sound going.

CIRCLE NO. 76 ON READER SERVICE CARD

lllinois (800)322-4400.
Because he has his

hand right now.

v/ Let us fit you
- toaT

Put our ears to your wall. Back by
popular demand for the fifth
printing.

If you're still a little
foggy about where
you fit into car
stereo, your
dealer can
show you how
to order an entire
library of books by
Steve Tillack, our
resident car stereo
authority. Including

©1979 Pioneer Electronics of America, 1925 E. Cominguez St., Long 3each, CA 90810.

*Dolby is a registered trademark of Dolby Laboratories, Inc.




The new Sansui G-4700.

A dbuble-digital receiver
withall the right numbers.

Digital readouts and digital circuitry. Great
specs. And the best price/performance ratio in the
business. All the right numbers. That’s the new Sansui
G-4700. Just look what we offer:

Double-Digital Design: The front panel of
the G-4700 has a bright electronic digital readout
that shows the frequency of the station you've
selected; and behind the front panel is one of
the most advanced tuning systems in the world.

SIGNAL BEE
TUNE B

Sansui’s patented Digitally Quartz-Locked
Circuit uses a precise quartz crystal time base to
keep your station locked in, even through many
hours of listening or if you turn the receiver off and
back on again.

Conventional gquartz-controlled receivers use
analog phase comparison circuits that can become
inaccurate because of harmonic interference, Our
system uses a new LSIC (Large Scale Integrated Cir-
cuit) digital processor that actuaily counts the vibra-
tions of the quartz crystal to compare to the tuned
frequency. The frequency is perfectly locked in the in-
stant you find the station you want,

With this unigue Digitally Quartz-Locked
system, the G-4700 delivers high sensitivity (15dBf,
mono); a better signal-to-nolse ratio (75dB. mono);

and a better spurious rejection ratlo (70dB).

DC power amplifier: Power is ample for
almost any speaker made, with 50 watts per chan-
nel, min. RMS, both channels driven into 8 ohms from
20 to 20,000Hz with no more than 0.05% THD.

And the wide bandwidth DC power amp
circuit responds quickly to transient music signails for
the most accurate and pleasing music reproduction.
What you hear is clean and sharp, just the way it was
recorded.

Electronic LED power meters: Don‘t worry if
your present speakers can’t handle 50 watts. The
array of fast-acting LED's (Light Emitting Diodes) on
the Sansui G-4700 lets you monitor and control the
output level so you don't damage your speakers.

Electronic tuning meters: Two fluorescent
readouts help to zero-in on each station with accu-
racy and ease. Both the signal strength and center-
tune indicators operate digitally for precise station
selection, and the nearby LED verifies that the quartz
circuit has locked In your station.

Superb human engineering: A full com-
plement of genuinely useful knobs, switches and
jacks gives you complete control over what you hear
and how you hear it.

Ask your authorized Sansui dealer to de-
monstrate the G-4700. Listen to the music. You'll lova
what you hear. Look at the numbers. You'll love what
you see.

SANSUI ELECTRONICS CORP.

Lyndhurst, New Jersey 07071 - Gardena, Ca. 90247

SANSUI ELECTRIC CO., LTD., Tokyo, Japan

SANSUI AUDIO EUROPE S.A., Anfwerp, Belgium

In Canada: Electronic Distributors S =
ansus
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300 FM Stereo Receiver

Combines Holman phono preamp circuit, FM multi-
plex tuner, and 30-W power amplifier; FM sensitiv-
ity 2.5 uV; frequency response 20-20,000 Hz;
power bandwidth 40-20,000 Hz; 15 W/ch continu-
ous at rated output at 0.5% THD; stereo separation
35 dB; S/N 82 dB (phono); capture ratio 1.2 dB;
spurious rejection 95 dB; inputs: phono, tape, aux.;
controls: volume, balance, bass, treble, loudness,
tape monitor, mono/stereo; front-panel headphone
jack; black metal enclosure; 3'4" H x 157" W x 9"
D (plus 1%.” for knob clearance) $289

AIWA

AX-7800U Stereo Receiver

Power amp: features nine-LED power indicator dis-
play (switchable signal-strength function) and two-
speaker switching; 60 W/ch continuous, both chan-

LY Tory

nels driven into 8 ohms from 20-20,000 Hz with
0.7% THD; damping factor 35 at 8 ohms from
20-20,000 Hz. Preamp: features bass and treble
controls with turnover frequency switches; balance
control; loudness switch; tape/source monitor
switch; input selector with LEDs; frequency re-
sponse 0.5 dB from 30-15,000 Hz (phono RIAA),
10-50,000 Hz =1 dB (aux. and tape); S/N 80 dB
(phono), 95 dB (aux. and tape). Tuner: features
sensor-touch up/down FM tuning with hold scan
and stop and LED frequency readout display; six-
station memory preset with channel readout; nine-
LED signal-strength display; mode and muting
switches; auto/manual switch; AM/FM selector; FM
IHF usable sensitivity 10.8 dBf (monp); 50-dB
quieting 17.2 dBf (mono), 37.2 dBf (stereo); S/N
75 dB (mono), 70 dB (stereo); dist. 0.1% (mono),
0.2% (stereo); alternate channel selectivity 75 dB
=400 kHz; stereo separation 45 dB at 1000 Hz;
AM usable sensitivity 250 uV/m (ferrite antenna),
25 uV (external antenna); AM S/N 50 dB; 4'/." H x
20" W x 17%4"D. $590

AX-7700U Stereo Receiver

Power amp: features five-LED peak power indicator
display and two-speaker switching; 40 W/ch contin-
uous, both channels driven into 8 ohms from
20-20,000 Hz with 0.1% THD; frequency response
20-30,000 Hz =1 dB; damping factor 30 at 8
ohms from 20-20,000 Hz. Preamp: features bass
and treble controls; hi filter; balance control; loud-
ness switch; tape/source monitor switch; input se-
lector; S/N 72 dB (phono), 90 dB (aux. and tape).
Tuner: features five-LED signal-strength and three-
LED tuning indicators; mode and muting switches;

1980 EDITION

FM IHF usable sensitivity 11.2 dBf; 50-dB quieting
17.2 dBf (mono), 38.1 dBf (stereo); S/N 73 dB
(mono), 68 dB (stereo); IHF dist. 0.25% (mono),
0.4% (stereo); alternate channel selectivity 65 dB
+400 kHz; stereo separation 38 dB at 1000 Hz;
AM usable sensitivity 250 uV/m (ferrite antenna),
25 uV (external antenna); S/N 50 dB. 4'%" H x
17’/."W x 15'/\." D $300
AX-7300U. Similar to AX-7700U minus power out-
put meter display and high filter; 25 W/ch continu-
ous under same conditions; FM tuner S/N 70 dB
(mono), 65 dB (stereo); FM separation 30 dB at
1000 Hz; 65" H x 16°h¢"W x 154D .. ... $210

AKAI

AA-R50 Stereo Receiver

Features dc amplifier with dual LED bar graph
power meters with range selector; bass, midrange,
and treble controls; tape 1 and 2 and dub 1-to-2
monitor selectors; A-B speaker switching; high and
low filter selectors; FM Dolby de-emphasis and FM
mute selectors; illuminated signal strength and tun-
ing meters; AM, FM, phono, and aux. input selec-
tors; balance control; loudness selectors. Amp: out-
put 62 W/ch continuous into 8 ohms from
20-20,000 Hz with 0.04% THD. FM tuner: IHF
sensitivity 1.8 uV; IHF selectivity 70 dB. Walnut
grain vinyl cover with silver panel; 5.9"H x 18.9" W
X 14.2"D .o $450
AA-R40. Similar to AA-R50 minus midrange control
and high and low filter selectors; power output 50
W/ch continuous into 8 ohms from 20-20,000 Hz
with 0.04% THD. B $400

AA-R30 Stereo Receiver
Features LED bar graph power indicator with range
selector; tape 1 and 2 and dub 1-to-2 monitor
switches; A-B speaker switching; AM, FM, phono,
and aux. input selectors; bass and treble controls;
balance control; loudness selectors; FM Dolby de-
emphasis and FM mute selectors; signal strength
and tuning meters. Amplifier output: 38 W/ch con-
tinuous into 8 ohms from 20-20,000 Hz with
0.05% THD. FM tuner: IHF sensitivity 1.8 uV; IHF
selectivity 60 dB. 5.6"H x 17.3"W x 12.2"D.

. $300
AA- R20 Similar to AA- R30 without FM mute selec-
tor; power output 26 W/ch; FM tuner sensitivity 1.9
uV (IHF) $250

AUDIO PRO by INTERSEARCH

TA-150 Stereo Receiver
Computer-controlled AM-FM stereo receiver with in-
terlock, memory, and logic functions performed by

micro-computer. Features one adjustable control
knob for volume, balance, treble, midrange, bass,
tuning, presetting of stations, and setting of digital

- ohms (phono 1),

clock with selector buttons and optical readout.
Power amp features double complementary differ-
ential input stage; 70 W/ch continuous, both chan-
nels driven into 8 ohms at 0.1% THD, 90 W/ch
continuous, both channels driven into 4 ohms at
0.1% THD:, frequency response 10-100,000 Hz
+0/-3 dB: slew factor 30; S/N 90 dB; dynamic
headroom 1 dB at 8 ohms. Preamp: features low
and high filters, bass, midrange, and treble tone
controls =16 dB range, linear bypass and loudness
controls, and two-deck tape monitoring, all with
LEDs; input sensitivity/impedance 1.9 mv/47k
110 mv/44k ohms (tape and
aux.); phono overioad 150 mV; frequency response
+=0.5 dB from 20-20,000 Hz (phono RIAA),
16-200,000 Hz +0/- 3 dB (tape and aux.); S/N 70
dB (phono), 80 dB (tape and aux.); THD 0.1%.
Tuner features J-FET input and four-ganged tuning
capacitor; 16-LED signal-strength bar display, cen-
ter-tuning LEDs, five-station FM and two station AM
preset, LEC digital frequency/clock display, and FM
muting; sensitivity 11 dBf (mono); 50-dB quieting
sensitivity 15 dBf (mono), 30 dBf (stereo); capture
ratio 1.2 dB max.; i-f response -55 dB; AM rejec-
tion 55 dB; selectivity 75 dB; stereo separation 40
dB at 1000 Hz; frequency response 30-15,000 Hz
=1 5 dB (mono and stereo); 75- and 300-ohm an-
tenna connectors. Additional features include solid-
state switches; full-printed circuitry; mechanical
opevator controls. 4'/,"H x 19'42"W x 10" D

AAAAAAAAA $1135
TPA-150. TA-150 wnthout power amplifier..... $995

BANG & OLUFSEN

Beomaster 4400 FM Receiver
FM stereo receiver. Amp section: features dual
power supplies, Bessel filter (designed to eliminate
TID), and dc voltage overload protective relay with
LED in power amp; bass and treble tone controls
designed around active filter circuits; linear control;
balance control; two-speaker handling; two-deck
tape monitoring; low and high fiiters. 70 W/ch con
tinous into 4 ohms; frequency response
20-20,000 Hz; max. THD 0.1%; IM dist. 0.1%;
input sensitivity/impedance. 2.2 mvV/47,000 ohms
(phono), 200 mV/470,000 ohms (tape); S/N
(tinear) 60 dB (phono), 65 dB (tape). Tuner section:
features dual FETs in front end and i-f section with
ceramic filters, double-tuned quadrature detector,
and PLL stereo decoder; six-station FM preset;
slidebar tuning; sensitivity for 50 dB quieting 18
dBf (mono), 38 dBf (stereo); THD at 50 dB quieting
1% max. (stereo, 6 kHz); S/N at 65 dBf 70 dB
(mano), 67 dB (stereo); capture ratio 4 dB (mono);
AM suppression 50 dB (mono); selectivity 1 dB
(meno, adj. channel), 58 dB (mono, alternate chan-
nel); image response —69 dB (mono); i-f response
85 dB (mono). 117-V ac, 50-60 Hz, 30-310 W;
3% H x 22%4"W x 117D . $850

Beomastar 2400 FM Receiver

Low-slung design with no visible knobs; electronic
touch-control switching; preset FM station capabil-
ity; wireless remote control. Amplifier section: 30
W/ch continuous power into 4 ohms from
20-20,000 Hz at 0.2% THD; IM dist. 0.15%;
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phono sensitivity 3 mV; S/N better than 60 dB
phono, 65 dB tape; stereo separation 56 dB at 1
kHz, 38 dB from 250-10,000 Hz. Tuner section:
usable sensitivity 19.2 dBf (5.0 uV) mono; 50-d8
quieting sensitivity 38.9 dBf (47 uV) stereo, 18.5
dBf (4.6 uV) mono; S/N 70 dB mono, 66 dB stereo
at 65 dBf; frequency response 30-15,000Hz +1.5
dB; THD at 50-dB quieting 1.0% or less; IM distor-
tion 0.5% mono, 0.6% stereo; capture ratio 4.5 dB
mono; alternate channel selectivity 58 dB; AM sup-
pression 50 dB; i-f rejection 85 dB; spurious re-
sponse rejection 87 dB; subcarrier suppression 45
dB at 19 kHz, 50 dB at 38 kHz; stereo separation
35dBat I kHz, 29dB at 100 Hz, 24 dB at 10 kHz.
Front panel touch switches control two volume (with
iltuminated volume direction increase/decrease as
volume does same), phono/tape selection and up to
five preset FM stations with illuminated display;
functions duplicated (except only four preset sta-
tions) on optional wireless remote. Additional con-
trols under hinged top panel include main tuning
dial, afc switch, bass, treble and balance controls;
*volume memory'’ presets volume level when unit is
turnedon. 2'2"H x 24"."W x 9%."D. ........ $650
Beomaster 1900. 2400 less remote control unit.

$550

BOSE

Spatial Control™ Receiver

Combines four bridged power amplifiers {(or two
stereo pairs), preamplifier, equalizer, compensation
circuitry and two headphone amplifiers; designed to

enable listener to widen or narrow spatial sound im-
age according to program material played. Power
amp: features four direct-coupled power amplifiers;
complete protection circuitry; two-speaker switch
ing; 100 W/ch continuous, both channels driven
into 8 ohms from 20-20,000 Hz with 0.09% THD
and IM dist.; power bandwidth 20-20,000 Hz; S/N
(A weighted) 90 dB (inputs shorted). Preamp: fea-
tures automatic CMOS switching logic gain and
equalization controls through rear-panel program.
ming of number and types of speakers being used
with LED indicator (Bose 901 Speaker System de-
signed to complement Spatial Control™ Receiver);
+ low- and high-frequency slide controls with wide/
narrow low-frequency range selector, source and
room compensation selector, and low filter; balance
stide control; narrow/wide spatial slide control with
infout selection and LED indicator; two-deck tape
monitoring; input selectors with LEDs; input sensi-
tivity/impedance 2.0 mV/47k ohms (phono), 200
mV/50k ohms (aux. and tape); frequency response
+0.3dB (phono RIAA), 20-20,000 Hz +0.1/-0.5
dB (tape and aux.); S/N (A weighted) 83 dB (phono,
inputs shorted); phono overload 145 mV. FM tuner:
MQOS FET front end; PLL multiplex stereo decoder;
FM muting; mode selector with LED; loudness
switch; signal-strength and FM tuning meters; IHF
usable sensitivity 1.9 uV (mono), 3.3 uV (stereo);
50-dB quieting 3.5 uV (mono), 35 uV (stereo);
S/N 70 dB (mono), 65 dB (stereo); frequency re-
sponse 30-15,000 Hz +0.2/-1.0 dB; THD 1.0%
(mono), 0.25% (stereo); capture ratio 1.8 dB; alter-
nate channel selectivity 70 dB; image rejection 80
dB; spurious rejection 100 dB; stereo separation 45
dB at 1000 Hz. AM 20-dB usable sensitivity 250
uV/m (ferrite antenna), 25 uV (external antenna);
S/N 45 dB. QOiled walnut cabinet with all controls,
except volume and tuning controls plus lighted me-
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ters and tuning dial, behind bottom front panel;
6%"H x 20'2"W x 16%"D................ ..$799
550 Stereo Receiver

Features source and room compensation controls.
Power amp: features dc circuitry; two-speaker
switching; 40 W/ch continuous, both channels dri-
ven into 8 ohms from 20-20,000 Hz with 0.3%
THD and 0.09% IM dist.; power bandwidth
20-20,000 Hz; S/N 87 dB (A weighted). Preamp:
features equalizer with low and high frequency slide
controls, wide/narrow low-frequency switch, and
low filter switch; balance slide control; tape monitor
switch; input selector; input sensitivity/impedance
2.75 mV/47k ohms (phono), 150 mV/50k ohms
(aux. and tape); S/N (A weighted) 76 dB (phono);
frequency response +0.5 dB (phono RIAA),
20-20,000 Hz +0.5 dB (aux. and tape); phono oy-
erload 100 mV at 1000 Hz, 1.0% THD. FM tuner:
features mode switch, FM muting, and loudness
switch; signal-strength and tuning meters; |HF usa-
ble sensitivity 2.0 uV (mono), 3.5 uV (stereo);
50-dB quieting 3.8 uV (mono), 40 uV (stereo);
S/N 65 dB (mono), 60 dB (stereo); frequency re-
sponse 30-15,000 Hz +1/-3 dB; THD 0.25%
(mono), 0.5% (stereo); capture ratio 1.9 dB; alter-
nate channel selectivity 60 dB; image rejectian 65
dB; spurious rejection 80 dB; stereo separatian 40
dB at 1000 Hz. AM 20-dB usable sensitivity 350
uV/m (ferrite antenna), 50 uV (external antenna);
S/N 40 dB. Oiled walnut cabinet; 5% H x 18" W
x 12%D.

CALIBRE

240 Stereo Receiver

AM-FM stereo receiver with FM Dolby circ sitry.
Power amp: features two-speaker switching; 42 W/
ch continuous, both channels driven into 8 ohms
from 20-20,000 Hz with 0.05% THD and IM dist.
Preamp: features bass and treble controls; balance
control; two-way tape dubbing and monitoring; high
filter; mute, mono, and loudness switches; phono
S/N 80 dB (A weighted); phono overload 210 mV.
Tuner: features three-LED signal-strength and FM
tuning indicator display; FM IHF usable sensitivity
1.9 uV (mono), 2.5 uV (stereo); 50-dB quieting 2.8
uV (mono), 39.8 uV (stereo); THD at 1000 Hz
0.1%; S/N 72 dB; capture ratio 1.5 dB; alternate
channel selectivity 66dB.......................... $375
225. Similar to 240 without Dolby noise-reduction
circuitry; 26 W/ch continuous under same condi-
tions; FM alternate channe! selectivity 60 dB . $280
215. Similar to 225 minus tape dubbing and LED
signal-strength display; 16 W/ch under same condi-
tions; FMS/N68dB .............. . $230

CONCEPT

12.0D FM Stereo Receiver

Amplifier section: 120 W/ch continuous, both
channels driven into 8 ohms from 20-20,000 Hz
with 0.02% THD and IM dist.; S/N (A weighted) 80
dB (phono); phono overload 220 mV. FM tuner sec-
tion: IHF usable sensitivity 1.7 uV (mono), 3 uV
(stereo); 50-dB quieting 2.7 uV (mono), 36 uV
(stereo); S/N 72 dB (mono), 74 dB (stereo); THD
0.1% at 1000 Hz; capture ratio 0.8 dB; alternate
channel selectivity85dB.......................... $900

7.50 Stereo Receiver

Amplifier: 75 W/ch continuous, both channels dri-
ven into 8 ohms from 20-20,000 Hz with 0.04%
THD and IM dist.; S/N 80 dB (phono, A weighted);
phono overload 220 mV. FM tuner: IHF usable sen-
sitivity 1.7 uV (mono), 4.5 uV (stereo); 50-dB
quieting 2.7 uV (mono), 36 uV (stereo); THD Q. 1%;
S/N 70 dB (mono), 72 dB (stereo); capture ratio 1
dB; alternate channel selectivity 80 dB8 $620

4.5D Stereo Recelver

Amplifier: 45 W/ch continuous, both channels dri-
ven into 8 ohms from 20-20,000 Hz with 0 04%
THD and IM dist.; S/N 78 dB (phono, A weighted);
phono overioad 220 mV. FM tuner section: IHF usa-
ble sensitivity 1.8 uV (mono), 6 uV (stereo); 50-dB
quieting 2.8 uV (mono), 38 uV (stereo); THD 0.1%;

S/N 68 dB (mono), 72 dB (stereo); capture ratio
1.1 dB; alternate channel selectivity 78 dB ... $490

FISHER

RS2015 Stereo Receiver
Has five-band graphic equalizer. Amplifier section:
150 W/ch continuous power into 8 ohms

(20-20,000 H2) at 0.05% THD; IM dist. 0.05%;
power bandwidth 20-20,000 Hz; frequency re-
sponse 20-20,000 Hz =0.5 dB; phono sensitivity 2
mV; input impedance 50k ohms phono, 100k chms
others; max. phono input 220 mV; S/N (A-
weighted) 78 dB phono, 95 dB others. Tuner sec-
tion: FM usable sensitivity 9.8 dBf (1.7 uV); 50-dB
quieting sensitivity 13.2 dBf (2.5 uV) mono, 35.9
dBf (34 uV) stereo; FM distortion 0.2-0.4% stereo,
0.1-0.3% mono; capture ratio 0.8 dB; selectivity
80 dB; AM suppression 65 dB; i-f rejection 100 dB;
image rejection 90 dB; spurious response rejection
100 dB; subcarrier rejection 65 dB; stereo separa-
tion 45 dB at 1000 Hz, 40 dB from 100-10,000
Hz. AM section: sensitivity 300 uV/m; selectivity
40dB; S/N 55 dB; image rejection 50 dB; i-f rejec-
tion 45 dB. Features power-level, signal-strength,
and center-channel meters, Dolby de-emphasis (25
usec) switch; two tape monitors with one-way dub-
bing; three speaker outputs; switchable FM muting;
loudness; MPX and subsonic filters; calibrated vol-
ume control; illuminated function display ..... $800
RS2010. Similar to RS2015. 100 W/ch at 0.09%
THD; 200 mV max. phono input; S/N 76 dB phono,
90 dB aux. Tuner specs as for RS2015. Features
same, but no tape-dub switch. 6"/1" H x 20%" W
XIS D $600
RS2007. Similar to RS2010, but 75 W/ch; max.
phono input 180 mV. Tuner: FM usable sensitivity
10.8dBf (1.9 uV) mono; 50-dB quieting sensitivity
14.2 dBf (2.8 uV) mono, 36.8 dBf (38 uV) stereo;
capture ratio 1.0 dB; selectivity 68 dB; S/N 70 dB
mono, 66 dB stereo; AM suppression 55 dB; i-f
rejection 100 dB; image rejection 56 dB; spurious
response rejection 85 dB; subcarrier rejection 65
dB; FM distortion 0.15% mono, 0.2% stereo. Fea-
tures same, with less elaborate function display,
single-phono circuit, and two speaker outputs ...

RS2004A. Similar to RS2007 but 45 W/ch at 0.1%
THD; IM dist. 0.1%; max. phono input 150 mV.
Features same except single tape monitor, no power
meters, no filters, no mono mode switch. 57" H x
19V"W x 147" H. ... ..$400

RS2003 Stereo Receiver

AM-FM stereo receiver with five-band graphic
equatizer. Amplifier/equalizer: features two-speaker
switching; tape/source monitor switch; volume/bal-
ance control; loudness contour switch; input selec-
tor with LED function display; equalizer defeat
switch; 30 W/ch continuous, both channels driven
into 8 ohms from 20-20,000 Hz with 0.04% THD
and IM dist.; damping factor 40; input sensitivity/
impedance 2 mV/50k ohms (phono), 150 mV/100k
ohms (tape and aux.); frequency response +0.5 dB
from 30-15,000 Hz (phono), 20-20,000 Hz ~0.5
dB (aux.); S/N (IHF A) 76 dB (phono), 90 dB (tape
and aux.); equalizer center frequencies set at 50,
250, 1000, 4500, and 15,000 Hz, =10 dB boost
or cut. Tuner: features signal-strength and center
tuning meters; FM muting switch; FM usable sensi-
tivity 1.9 uV (mono), 4.6 uV (stereo); 50-dB quiet-
ing 2.8 uV (mono), 38 uV (stereo); S/N 70 dB
(mono), 66 dB (stereo); THD 0.15% (mono), 0.2%
(stereo); frequency response 20-15,000 Hz 0.5
dB; capture ratio 1.0 dB; alternate channel! selec-
tivity 68 dB =400 kHz; image rejection 56 dB; i-f
rejection 100 dB; spurious rejection 85 dB; stereo
separation 45 dB at 1000 Hz; AM usable sensitivity
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STAY
TUNED

With the revolutionary new AIWA AX-7800 receiver!

Now AIWA proudly in-
troduces an exceptional e = —
high fidelity receiver de- , ’ _' ’
signed to make tuning , ’ ' ' '
faster, easier and more — -_—e)
accurate than ever: the

revolutionary new AX-7800. With the same quartz-
locked digital-synthesized tuning system utilized on the
most sophisticated and expensive FM tuners available
today.

Now perfect tuning is as simple as pressing a button.
There's no more fumbling or fidgeting with tuning knobs,
dials and center tuning meters.

The new AIWA AX-7800 simply doesn’t have any.

Instead, it provides an instant digital readout that's
perfectly tuned to the actual station frequency being
received.

Drift is impossible. Because AIWA's quartz crystal
oscillator locks instantly and precisely into the cemter of
each succeedin