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NO NOISE IS
GOOD NOISE.
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3 Heads (Ferrite Play, Sendust Rec), 3 Motors, Direct Drive Capstan Motor, Dual Capstan, dbx. Dolby B & C NR. dbx Disc Position, Manual & Reference Bias/
Level/EQ Calibration, Digital Real lime Tape Counter, 30 -dot FL Bar Graph Meter, Monitor Sync, Auto Tape Select, Block Repeat (Memory Repeat), Auto Locator,
Memory Stop/Play, Computomatic Program System, Power Assisted Eject Door, Pitch Control, Auto Spacer, Resonance Free Diecast Chassis, Remote Control.

Teac hates noise. So we've quietly gone about our business of stamping it out.
Our new Z-6000 cassette deck has not one noise reduction circuit, but

four. Both Dolby*B and Dolby C NR, plus the added benefits of dbfand dbx
disc. Features usually found only on professional equipment, now standard with
Teac. So your Z-6000 will never meet a tape it doesn't like.

You can make a tape that will play on any other machine. And you can
play anyone else's tape on yours. Without a lot of hiss and distortion to get in
the way.

At Teac we have a passion for reproducing music precisely the way it was
originally intended. One noise reduction system probably would have been
enough, but we wouldn't hear of it.

For your nearest Teac Dealer call us direct at (213) 726-0303.

TEAL, MADE IN JAPAN BY FANATICS
OPYRIGHT 1983 TEAC CORPORATION OF AMERICA 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640

'DOLBY. IS A REGISTERED TRADEMARK OF DOLBY LABORATORIES, INC "dbx. IS A TRADEMARK OF dbx, IN(
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Presenting High Bias.the
Ultimate Tape Guarantee.

Memorex presents High Bias II, a tape so extra-
ordinary, we're going to guarantee it forever.

We'll guarantee life -like sound.
Extraordinarily flat frequency response at zero
dB recording levels, combined with remarkably
low noise levels, means music is captured live.
Then Permapassr our unique oxide -bonding process,

'locks each oxide particle-each musical detail -onto
the tape. So music stays live. Not just the 1st play.:

,cl Or the 1000th. But forever. ,

We'll guarantee the cassette.
We've engineered every facet of our transport mechanism
to protect the tape. Our waved -wafer improves tape -wind.
Silicone -treated rollers insure precise alignment and
smooth, safe tape movement. To protect the tape and
mechanism, we've surrounded them with a remarkable
cassette housing made rigid and strong by a mold
design unique to Memorex.

Weal guarantee them forever.
If you'ever become dissatisfied with
Memorek High Bias II, for any reason,
simply mail the tape back and we'll
replace it free.



AUDIO and
VIDEO

ALL THE TOP BRANDS FOR THE

SAME PRICE
DEALERS PAY

* SAME DAN' Sh WRING
* NO-LEMO(' GUARAIlTkE
* NO DEPOSIT:,

CALL OR WRITE. FOR OUR

FREE BOOKLET
"ULTRA FE.F1 DIGITAL
at HALF THE COST"

9-9 DAILY-TIL 5PM ON SATURDAY

1.301-488-9600

IN-ERNATIONAL HI-FI
DISTRIBUTORS, INC.

MORAVIA CENTER
INDUSTRIAL PARK
BALTIMORE, MD.
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FOR INFORMATION AND
ORDERING(800)221-8180
IN NEW YORK CALL.
(212)732-8600

EIERWRID1
THIS MONTH'S SUPER SPECIALS!

STER-TO-CO
50ter WM-5 Net. CNsi $77
SON MIA.7 2.H Cass Stereo 511995
511NTO 1615111 CAN Cass 518 $59.95

110.3 ANI-im,Ca /Stere0,
SANYO 16041 iCe9 Steretk 129.95
SANYO ANN AM FM CNN 159.95
AIWA 115102 (FM 'Las. Ste 9e0 $119.95

KISS IFM as Stereo, 59.95
TOSMA ICTV41 SON,N Las 'Ste, N4.95
PANASONIC NANA

iCass Stereo $12495
SVC C91 Cap Stereo]]

1919NC C082 Cass FM Stereo
NC PC.11 rPortanie Stetecir $25995

HI R
INN Pla1400 Gestracer TT) $429.95
110Na WINO Menne., 571.95

"CM" ISIr6Purn'alver 45' Vire:
110803119111.205 Coss neon $99.9t
NONCE 99932359

Cm 005* ClOx NO $199.91
110011618a0255 Cass Dece $24139!

POW 19.4 rtuRlmaler NSW
MGM 58301 458 Recent, 144.8
MAIM PIANO numsder
PINI=t CY5 (Cassette Dena 1549
AMNIA CT411 Cassette Cede PAP
SAMNA 2-58:10 akecever MN 29 Sr

MN CP5.12 Cassette Decki 109.9
94.9r

IIMAANT2 E8420 °Receiver 654.179.9H
VAMCNNIO MANN

INNOOne Felten. SCAN

139vasi../.14:7151rtierre 515995(PO4.

ten I. INN SON 5199.95, Far
'SPEAKERS SWIM PINNY COUNT

HEADPHONES
P OPS MAW
MAIO MING 41148
NOINISIN H0424

.4

11111100 86103 Nero
SON NM INT Nero,

ClUtTRIDGES
SHUN 9.15 Type V
MAN MIMI
ANN NOWA ATN 09
STANTON MIEN
MONK 63$93230

9599:a5 von I or !091911 CEO
MASON ANL I at (o55.1 C-93
W ANK at 1116 C90
MAXON UO C90
1111%3116%90 WOO
W SW. U0 3590
TM SA C60
TM SA C.90
108 MA CAO ANN
TM 0 060

5% °MOON Ce1 100 011 PION ANONYM *ANS
SWANK 04099 12 TAPES I

MOW TO OWN MT INN FOR PECAIPTANO countous
SHIMAENT. SENO 810511 CRON

CERTIFIED CHECK c9swers CHEOC MA-NeCAPO ASA ((nude are number intense.
1.0ensiration date and Silpsaturei DO INT MO CANI_e6posists_t AND euSNESS

DIS:Pri9M6U1 'EAR C'CITaire"; oPtRaMS'"C itt" tA
CONTINENT. U S ArASKA PlERTO A/Cr. AZO CANN Nal Cana:Ilan Otaers

alewrIet ZIVr5"-16CratTAWASOrrnPJAgrSINC
11.Lese ct.strri.. IMINIDNAND NW. MA-rdev ME AND 103% CUPAANTNO.

23 PARK ROW, DEPT. A6, NYC, NY 10038
SEND FOR FREE 240 PAGE AUDIO/VIDEO CATALOG

F4964..
9D

$129.-5

59..5
57,5

DEALERSIINSTIRMONAL
INQUIRIES CALL
(800)221-3191

( meows* )
COUICOVINOPI VINO CNN $159.95
8183 VINO NMI . AECO 589.95
ANN VON CAM 0 SX0
MANN PITILUV13101 199.90
MYNA VIDEO CAIN 148 95

comer VIDEO NAM
COLECO EXPANSION MOO 1 Neon tA$79.99

sr A r . games on Caw ovrs.on. $59 90

T9:Nar
COMMODORE VN30 iSIO $9995
COMMODORE 64 9413 379 95

ATARI 590595 (6503
ATM NO A810 n.95
ATOM 400 116e 149.95

nEXA59ETMAINTS19999111 16995 5

TINA SAWN (20 RNA 1:155 IDAN PC.15C0 13 SK RAM
PO ten $CALe

1119544100 00' CAN Monitor, $299

MANI CORONA :

umersofer T119* It 39995

( AIRE WEDS )
TM AO 93

SN
C

i:119TOA CVO

90
TN SA 35190 EE type 10 $ N

HOO1 tHeao Dern959599nr, 911.99
70991 FeCr C90 1.99
SONY IA C.90 Nicroi
PUP FIN or FIN C.90 2.79

HAY FrO 690 Or Fro 890 2.49
ICOTOI Master II CVO 2.79

289
2,9
5.111
,219
5(429

1 le
250

JULY 1983 VOL. 67, NO. 7

See page 10.

FEATURES
9TH CAR STEREO DIRECTORY
DRIVE YOUR WALKMAN

'ROUND THE BLOCK

10

Richard Boryczewski 70

A SENSE OF LOSS Joseph Giovanelli 72

THE AUDIO INTERVIEW:
AMAP BOSE David Lander . 74

EQUIPMENT PROFILES
BOSTON ACOUSTICS A40 SPEAKER
ADS C2 CASSETTE DECK
SIE PUBLISHING:

"CRITICAL LISTENING"
GRACE F -9E RUBY CARTRIDGE
REALISTIC 33-1080 MICROPHONE

Richard C. Heyser...
Howard A. Roberson

Ralph W. Hodges
B. V. Pisha
Jon R. Sank

78
84

88
90
94

MUSIC REVIEWS
COMPACT DISCS
ROCK/POP RECORDINGS

Bert Whyte, John M. Eargle 42
Michael Tearson, Jon & Sally Tiven 48

DEPARTMENTS
WHAT'S NEW 6

TAPE GUIDE Herman Burstein 32

AUDIOCLINIC Joseph Giovanelli 38

SPECTRUM Ivan Berger 54

BEHIND THE SCENES Bert Whyte 58
AUDIO ETC Edward Tatnall Canby 64

CLASSIFIED ADVERTISING 98
ADVERTISING INDEX 112

See page 64. 411
The Cover Equipment: Left column, Jensen
J2041 speaker, EQA5000 graphic equalizer
and RE530 radio; Alpine 3502 power amp.
Right column, Alpine 6292 speaker and 3015
computer EQ; Nakamichi TD1200 cassette
deck; B & W 501 speaker; Nakamichi PA300
power amp. Bottom front, Nakamichi SP400
speaker.
The Cover Photographer: Robert Lewis.

Audio Publishing, Editorial and
Advertising Production Offices,
1515 Broadway, New York, N.Y. 10036.

Subscription Inquiries, (800) 525-9511;
in Colorado (303) 447-9330.

Enter No. 3 on Reader Service Card



EN IT COMES TO PROTECTION,
THE WIDE STICK'

IS IN BETTER SHAPE.

The fact is, Speed Stick is over
50% wider than most ordinary
narrow sticks. That's why we think
you'll prefer Speed Stick Super Dry
Anti-Perspirant's unique \NT:de shape.

THE WIDE STICK'
FOR EFFECTIVE PROTECTION
AGAINST WETNESS AND ODO

speed
stick

SUpERpRY

.INMPERSPIRANT



ONLY ONE AUDIO
DEALER IN TWENTY

WILL CARRY THE
KYOCERA R-851

TUNER/AMPLIFIER
WITH MOS FET AMPS.

Enter No. 4 pn Reader Service Card

Very simply, our R-851 is not for
everyone. Not for every dealer. Not
for every audio buyer.

Only for those who demand the
best. Those who want sound that's
pure and distinctive... who hear
subtleties others miss. For those
discriminating listeners, the R-851
is well worth the quest.

Hear the silence before you
hear the sound.
Switch on the R-851, switch from
one function to another. Try Phono.
Tape 1. Tape 2. Auxiliary. Back to
Phono.

Absolute silence (of course,
you'll get sound on AM/FM). The
silence is the mark of a great re-
ceiver. And great engineering.

The kind of quiet an audiophile
loves to hear.

Sound that takes you closer to
the source.
We've turned on the R-851 for some
very experienced-even jaded- audio
ears, and all we can say is it stops
'em every time. The sound is dif-
ferent. The sense of being there is
almost overpowering. All this comes
from 85 watts per channel of
power* (with dynamic power far
above this figure) and some of the
most sophisticated circuitry in the
business. Above all, it uses MOS
FET's, the new breed of output
transistors, in the amplifier section.
They can handle the transients, the
power surges, the power require-
ments of present-day sound (and
tomorrow's digital sound) better
than bipolar transistors ever could-
and give you a sonic purity like no
other (many claim MOS FET's have
picked up the warm, rich sound of
the great tube amps and gone a step
beyond!).

Fine tuned for every audio need.
From front end to output jacks, the
R-851 offers every feature an audio
enthusiast might want. The most
commonly used controls are right
up front-the more esoteric ones are
placed behind a neat flip -down
front panel. There's microprocessor -
controlled quartz -locked tuning
with 14 station programmable mem-
ory (7 AM & 7 FM); automatic
station seek; 3 -band parametric -
style equalizer; fluorescent display
panel; and two-way tape monitoring
and dubbing.

If you need some help in finding
that one Kyocera dealer in twenty,
contact: Kyocera International, Inc.,
7 Powder Horn Drive, Warren,
NJ 07060 (201) 560-0060.

KIOEER2

*85 watts RMS per channel, both channels
driven, at 8 Ohms with no more than 0.015%
THD from 20-20,000 Hz. 2 3 A
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No hangover!
Hangover-a rather loose
term to describe the stored
energy resonance in a
loudspeaker, the principal
cause of coloration that
immediately tells you
you're listening to a
loudspeaker.
Take it away and there's a
new world-the
loudspeakers have nothing
more to say-instead
there's just the orchestra and
the magic of the music.
If music is an important part
of your life, then a pair 1 -

of ESL -63 loudspeakers
could be the best
investment you've
ever made.

Perhaps even
something

to celebrate about.
For further details and the
name and address of your
nearest QUAD ESL -63
retailer, write: QUAD,
425 Sherman Avenue,
Palo Alto, CA 94306.
In Canada: May Audio
Marketing Ltee, Ltd.,
Longueuil, Quebec J4G IPS

QUAD
for the closest approach

to the original sound
©1982 QUAD

AUDIO/JULY 1983 5
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WHAT'S NEW

Heybrook Turntable
Made in Britain by

Mecom Ltd. and available
in the U.S. from D'Ascanio
Audio, the Heybrook TT2 is
belt driven, with platter and
arm board resting on a
T-shaped subchassis
suspended by three coil

Symmetric Sound
Equalizer

The layout fools you: The
EQ-3 does not have 12 EQ
bands per channel, but 24
bands, with both channels
ganged. Alternate bands
are in independent circuits,
to prevent interaction.
Distortion is rated under
0.02%, and S/N at least 88
dB at 2-V rated output.
Prices: Kit, $110.00 (mono),
$200.00 (stereo);
assembled, $175.00
(mono), $325.00 (stereo).
For literature, circle No. 103

springs beneath
the top plate for
isolation and a
low suspension
frequency. The
top plate itself is
laminated and
about 3 inches
thick, with no large
air space beneath
it to act as a
resonator. The two -

speed table is rated at less
than 0.1% DIN peak -weight-
ed wow and flutter, less than
0.1% speed drift (peak to
peak) and better than -73
dB rumble (DIN B). Prices:
Walnut, $500.00; black,
$525.00.
For literature, circle No. 100

Stylast Stylus Treatment
Based on the same

principles as the LAST
Stylast

is designed to lower stylus
friction and increase the life
of the cantilever suspension
blocks. Price: $19.95.
For literature, circle No. 101

ORAPHIC lQUALIZIIII
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JVC Mini Video System
If this camera outfit looks

a trifle lumpy, it's because
it includes the VCR. The
GZ-3SU camera from JVC

weighs only 23/4 pounds.
When mounted on the
bracket with JVC's similarly
sized Model HR-C3U VHS -
C recorder, it still weighs
only 101/2 pounds, putting
an entire home video outfit
on the user's shoulder. The
camera has 270 -line
resolution, 45 dB video S/N,
30 -lux sensitivity, and a 6:1,
f/1.2 power -zoom macro
lens. Prices: Camera,
$895.00; shoulder frame,
$150.00; VCR, $850.00.
For literature, circle No. 104

Apogee Speaker System
From Apogee Acoustics,

a new U.S. firm, comes this
three-way, full -range ribbon
speaker. Standing 80
inches tall, 35 inches wide
and 4 inches deep, it has a
trapezoidal woofer ribbon
averaging 12 inches wide
a 2 -inch -wide midrange
ribbon, and a half -inch
tweeter ribbon. This dipole
is designed to be placed
three to four feet in front of
a wall. To our educated
ears, it sounded
impressive; look for a test
report in future months.
Price: $6,100.00 per pair.
For literature, circle No. 102

6 AUDIO/JULY 1983



Our stereos have
played so well at
home, we've decided
to take them on the road.
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When we started Sherwood 30 years ago our philosophy was simple: design the finest possible audio
equipment, then lower its price. And although a car careening down a pc:A-holed highway has little in
common with a well-behaved listening room, the lessons learned designing top -rated home equipment
helped us overcome the problems of music on the road.

Our top -of -the -line, auto reverse CRD-300 is a case in point. To overcome road noise, it delivers 12 watts
per channel from 40 Hz to 20 kHz with no more than 0.5% THD or IMD into 4 ohms. Its built-in pre -amp
outputs and fader allow additional amplification. Separate bass and treble controls tailor the sound to
your requirements while completely shielded input and outputs keep out interference.

The auto -loading cassette deck locks the tape against our Super Hi -B Permalloy head. With a capstan
for each tape direction and a four gap head, alignment is exact. Frequency response is ± 3 dB from
30 Hz to 17 kHz, wow -and -flutter is better than .12% and S/N is 65 dB.

The FM section is, of course, Quartz Synthesized with digital read-out and 6 AM and 6 FM pre-sets.
Unexpected is its MOS FET front end; Local/Distant circuitry; pilot canceling PLL MPX demodulator;
impulse noise suppression; AN RC; and multipath stabilizing circuitry.

We've taken our act on the road. And in the Sherwood tradition, we've made sure you can afford the
price of admission.

8 Sherwood
17107 Kingsview Ave., Carson, CA 90746 In Canada: The Pringle Group; Don Mills, Ont.
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On the occasion of its 25th anniversary,
The National Academy of Recording Arts and Sciences

presents the Official Grammy Awards Archive Collection

Now -the most acclaimed performances
by the greatest artists of the past 25 years

-in one collection for the first time

Frank Sinatra ... Barbra Streisand ... The Beatles ... Elvis Presley ...
Diana Ross ... Ray Charles ... Bob Dylan ... Lena Home ... Barry Manilow ... Anne Murray ...

Willie Nelson ... Carole King ... and more. Together in the first comprehensive collection
of original Grammy Award recordings. Including out -of -issue pressings and hard -to -find rarities.

"I applaud
this collection!
Because these are
the great perfor-
mances of the best
popular music
of our time -and

you can't get any better than that.
The Grammy Award recordings will
go on and on, as long as people
enjoy melody and rhythm and style.
That's why I said 'Count me in.'
And I hope you love every
minute of it."

The Grammy Award is the highest
honor in the recording field. It is
presented each year to the most
distinguished individuals in the music
world by The National Academy of
Recording Arts and Sciences, the
professional organization dedicated to
fostering the highest standards of
artistic achievement in the field of
recording.

This year marks the 25th
anniversary of the Grammy Awards.
And, on this important occasion,
The National Academy of Recording
Arts and Sciences will issue a
special silver anniversary record
collection-the first collection it has
ever authorized.

This will be the Official Grammy
Awards Archive Collection of The
Greatest Recordings of Our Time.
Assembled with the cooperation of
every major record company, this
collection will represent the best of
the best. The greatest performances
of the greatest music of our time
-selected out of all those ever
nominated for a Grammy Award, with
the assistance of a special committee
established by the Academy.

These superb recordings have now
been brought together for the first

time in one complete record
collection, to enjoy for years to come.
Twenty-five years of great music
All of the favorites of the past
quarter -century are included in the
collection. For example:

Frank Sinatra with his recording
of the nostalgic ballad, My Way. Elvis
Presley and Are You Lonesome Tonight.
Barbra Streisand with People. Barry
Manilow with Mandy. Peggy Lee's
classic, Fever. Willie Nelson's
award -winning Georgia On My Mind.
Diana Ross' interpretation of Touch
Me in the Morning. Ray Charles and
I Can't Stop Loving You. Anne Murray
with Snowbird. And Judy Garland at
Carnegie Hall with Over the Rainbow.

And there are famous groups as
well. The Beatles-Peter, Paul and
Mary-the Fifth Dimension-the
Beach Boys-Chicago-the Bee
Gees-Paul McCartney and Wings.
And great instrumentalists such as
Herb Alpert with A Taste of Honey,
Chuck Mangione with Feels So Good,
Mason Williams doing Classical Gas,
and Michel Legrand's beautiful
I Will Wait For You.

Rare and out -of -issue pressings
Some of the original recordings which

The Greatest Recordings of Our



are included in this outstanding
collection are now out of issue-and
others are very difficult to come by.
Among these rare recordings are:
Nat 'King' Cole crooning Ramblia'
Rose. The Kingston Trio doing
Tom Dooley. George Harrison and
My Sweet Lord. Dionne Warwick
singing Do You Know the Way to
San Jose? And Ramsey Lewis with
The In Crowd.

In addition, there are memorable
recordings by composers performing
their own songs: Carole King with
You've Got A Friend, Paul Williams'
interpretation of We've Only Just
Begun, Johnny Mercer singing
I Wanna Be Around, and Harry
Chapin's classic Cat's in the Cradle.
On superior proof -quality records
To produce the records for this 25th
anniversary collection, The National
Academy of Recording Arts and
Sciences has appointed The Franklin

Time

Mint Record Society, one of
America's leading producers of
high -quality records.

These records will be pressed in a
dust -free, atmosphere -controlled
"clean room," where standards of
quality control are stricter than in
other facilities. A special anti -static
vinyl compound will be used in the
production of the records, which
resists the accumulation of dust in the
sensitive record grooves. This
exclusive compound, together with
the careful pressing technique, creates
a record of exceptional fidelity that
is heavier and more durable than
ordinary records. A record of true
proof quality. (The collection is
also available on high -quality
tape cassettes.)
Attractive library albums provided
To protect the records or tapes, a set
of custom -designed library albums
will be provided as part of the

31 1983 FNIRS

collection. Each album will hold four
records (or cassettes), and each will
be accompanied by specially written
commentaries describing the Grammy
Award recordings contained in each
album. The commentaries will provide
in-depth information and little-known
sidelights on the artists and their
music, and give you an insider's view
of some actual recording sessions.

The albums will be illustrated with
photographs of performers, composers,
instrumentalists and band leaders.
Many have never been published before.
Subscribe by July 31st
The Greatest Recordings of Our Time
will not be sold in any record or
music stores. It is available only by
subscription and only from The
Franklin Mint Record Society.

There will be 100 proof -quality
records in the collection, and the
issue price for each proof -quality
record is $10.75, with cassettes priced
at $1 more.

To acquire this historic 25th
anniversary Grammy Award
collection, please mail your
application to The Franklin Mint
Record Society, Franklin Center, PA
19091, by July 31, 1983.

Subscription Application

The Greatest Recordings
of Our Time

Please mail by July 31, 1983
The Franklin Mint Record Society
Franklin Center, Pennsylvania 19091
Please enter my subscription for the
Official Grammy Awards Archive
Collection of The Greatest Record-
ings of Our Time, consisting of 100
proof -quality records in custom -
designed albums, at the price of
$10.75* plus 950 for packaging, ship-
ping and handling per record.

No payment is required now. I will
receive a 4 -record album every other
month, and I will be billed for each
album in two equal monthly install-
ments, beginning when my first al-
bum is ready to be sent. I may
discontinue my subscription at any
time upon thirty days' written notice.

.Plus my state sales tax.

 Check here to receive the col-
lection on high -quality, Dolbyt
encoded, chromium dioxide tape
cassettes. Same subscription plan,
$1. extra per cassette.

tTrademark of Dolby Laboratories

Signature
ALL APPLICATIONS AN[ SUBJECT TO ACCEPTANCE.

Mr.
Mrs.
Miss

INT CLEARLY

Address

City

State, Zip
17



th ANNUAL
CAR STEREO
DIRECTORY

all%ar stereo has become big business
110(bigger than home component sales, in
fact), which accounts for the number and
variety of brands and products in this, our
Ninth Annual Car Stereo Directory. As usual,
data have been supplied (or not supplied) by
the manufacturers.

Also as usual, we've updated our
categories to reflect new trends. In all three
product areas, we now show which
manufacturers offer application guides-lists
of which car models can accept which
pieces of their sound gear. In some cases,
these guides are available to consumers; in
others, they must be consulted at a dealer's
showroom. In radio/tape units, we've
switched from microvolts to dBf for FM
sensitivity and added categories for
automatic local/distance controls and number
of tone controls. We no longer list fast tape
wind, as virtually all players have it; this is
probably the last year we'll ask whether a
deck plays cassettes or 8 -track tape. In
speakers, we now list the critical dimension
of mounting depth. And since more and more
amplifiers and equalizers now have preamp-
level inputs, we've added a column for that,
as well as for front/rear faders.

AMPS/EQUALIZERS

MANUFACTURER

ADS P100

P80
P120

oD

320.00 A E

259.00 A

329.00 A

No +3

ALPHASONIK

(Continued)

A220

A240

125.00 A

175.00 A

No

No

90

90
90

85

90

50

40
60

0.08 Set, No No 121/4 x 61/4 x 2

0.1 Sel. No No 111/4 x 61/4 x 2
0.1 Sel. No No 111/4 x 61/s x 2

Electronic protection,
remote on.
Electronic protection.
As above; bridgeable.

20

40

0.5 Sel. No 21/4 x 5% x 63/4

0.5 Set No 21/4 x 71/s x 63/s

linn&ut sensitivity. 100 to 500

inputni sensitivity, 200 to 500
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AMPS/EQUALIZERS
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ALPHASONIK
(Continued)

A501

A265
AS2001

PEQ-7
AEQ-720

EX -2t
PA -1

250.00

350.00
145.00

100.00
150.00

125.00
130.00

A

A
A/E

P/E
WE

P
P/E

1

7
7

3

No

No
No

No
No

No
No

+12

12
12

9
15

85

85
85

80
75

90
70

50

65
60t

20

0.1

0.01
0.25

0.02
1.0

0.01
0.01

Sal.

Sel.
S

Sel.
Sal.

P

P

Yost
Yes

No

No
No

No
No

No
No

21/2 x 91/2 x 63/8

21/2 x 103/4 x 63/s
53/4 x 21/4 x 61/2

11/2 x 6 x 41/4
11/2 x 61/2 x 43/4

11/2 x 53/4 x 4
11/2 x 7 x 4

Input sensitivity, 100 to 500
mV; bridgeable.
As above; Class A.
tMono; adjustable subwoofer
crossover inc. (30 to 150 Hz).
tDual amp fader.
Preamp out, dual headphone
jacks.
tActive crossover.
Input sensitivity, 50 mV to
2.5 V.

ALPINE 3000
3006
3011
3015
3023
3214
3316
3502
3506
3508
3512
3516
3518
3650t

219.95
69.95

149.95
399.95
149.95
109.95
199.95
349.95
199.95
249.95
249.95

59.95
159.95
129.95

kE
A

P E

P E
AiE
kE
P E
A

A

A

A
A

A

5

5

7

7

7

7

12

12
12
12
12
12

75
75
75
85
75
75
100
100
97
97
100
75
100
100

18
18

18
18

50
20
30
65
18
40

8

8

a

8

0.04
0.04
0.04
a
a

8

P/S
P/S
P/S
P

NS
P

P

P

P

P

P

P

P

P

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

71/2 0 15/s x 51/4
4 x 11/4 x 6
57/e x 11/2 x 31/e
61/4 x 2 x 51/2
57/0 x 11/e x 51/2
Vie x 15/s x 57/e
61/4 x 1 x 41/4
71/2 x 31/2 x 93/4
61/4 x 2 x 71/2
61/4 x 21/4 x 71/2
71/2 x 3 x 71/2
61/4 x 11/2 x 21/4
71/2 x 3 x 57/8
61/4 x 11/2 x 43/4

Computerized graphic EQ.

Bridgeable.
As above.
As above.

tActive crossover.

ARWMOTOROLA PA100
PA200
PE0100
PEO200

99.95

82.50
132.50

A

P A
P E
P E

5

7

No
No

12
12

75
75
70
70

15

15

1.0
1.0

Sel.
Sel.
Sel.
Sel.

Yes
Yes

No
No
No
No

6 x 5,/e x 15/e
51/4 x 51/4 x 11/4
41/4 x 63/4 x 11/2
41/4 x 63/4 x 11/2

Sel. 2,4 channel preamp.

Three -hand ambience
control inc.

AUDIOBAHN AB 100 EQ
AB 100 WPB

139.95
149.95

P E
A

7 No
No

12 70
80 25

0.03
0.3

Sel.
Sel.

Yes
No

No
No

41/2 x 11/2 x 3
71/2 x 2 x 41/2

AUDIOMOBILE SA450
SA1000
SA2000
SP300
AR -2

AR -3

AR -4

269.95
399.95
599.95
249.95

1399.95

1649.95

1899.95

A
A
A
PIE
P/A/E

P/A/E

P/A/E

3 No 15

110
100
100
75

20
50
100

0.05
0.2
0.2
0.05

Sel.
Sel.
Sal.
Sal. Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

43/4 x 61/4 x 2
73/4 x 71/2 x 41/4
73/4 x 71/2 x 41/4
41/2 x 11/2 x 4
10 0 23 0 41/4

10 x 23 x 41/4

10 x 23 x 41/4

Input sensitivity ad).

Inc. SP300, SA1000, and two
SA450s.
Inc. SP300, two SA1000s,
and SA450.
Inc. SP300, SA1000, SA2000,
and SA450.

AUDIOVOICHI-COMP HCE-707
HCE-710
AMP -BODE
AMP -775
AMP -555
AMP -700

109.95
149.95
119.95

89.95
54.95

154.95

WE
WE
A E
AE
A. 6

Al

7

5

7

7

5

7

No
Yes
No
No
No
No

12
12
12
12
12
12

80
80
75
75
75
75

12
30
20
20
18
30

1.0
1.0
10.0
10.0
10
1.0

Sel.
Sel.
S

S

S

S

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

61/2 x 2 x 61/2
7 x 11/2 x 7
51/2 x 11/4 x 61/2
41/2 x 1 x 51/2
4 x 1 x 51/2
7 x 11/e x 7

Echo.

AUM AUDIO AA-9PC
AA -60C
AA -100C
AA -200C
A -700A
A-760LA
A -1000A
A -100A
A-7PA
A-3COt

179.95
259.95
359.95
499.95
139.95
149.95
159.95
159.95
119.95
139.95

PE
A

A
A
P/A/E
P/A/E
P/A/E
A
P/E

9

7

7

10

7

No
No
No
No
No
No
No
No
No
No

12

12
12
12

12

75
85
95
100
75
75
75
75
75
75

60
100
200
60
60
60
100

0.03
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01

Sel.
Sel.
P

P

Sel.
Sel.
Sel.
Sel.
Sal.
P

Yes
No
No
No
Yes
Yes
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

13/4 x 53/4 x 4
3 x 7 x 8
3 x 7 x 10
5 x 7 x 10
2 x 6 x 53/4
11/2 x 61/2 x 61/4
2 x 6 x 53/4
11/2 x 51/2 x 91/4
2 x 6 x 53/4
2 x 6 x 53/4 tElectronic crossover.

AUTOTEK EQL-200
EOL-300
EQL-400
EOA-140

A-150

79.95
99.95

119.95
139.95

79.95

A/E
Al
AiE
AE

A

5

5

7

7

12
12
12
12

60
60
60
70

70

20
20
20
20

20

10
10
10
8

8

S

S

S

Sel.

Sel.

Yes
Yes
Yes
Yes

No
No
No
No

No

51/2 x 71/e x 2
51/2 x 71/2 x 2
51/2 x 71/2 x 2
6 x 6 x 1'/

6 x 45/e x 1

Output protection.
As above; high filter.
As above.
Output protection, remote
switching.
Remote switching.

BGW SYSTEMS 6026

6008
3028
3048t

450.00

340.00
250.00

A

A

P E 3 No 12

80

80
72
72

75

50

0.05

0.05
0.05
0.05

Sel.

Sel.
Sel. No

No

No
No

31/4 x 51/2 x 53/4

33/4 x 71/e x 51/2
11/2 x 434 x 31/2
11/2 x 41/2 x 31/2

Bridgeable; RCA Inputs and
strip outputs.
As above.

tActive crossover.

BON SONIC 207EQB 49.95 WE 7 Yes 20 Yes Yes 5 x 1 x 7

BOSE 1401-11 496.00f WE tt No 70 25 0.09 Sel. No 10 x 21/2 x 5 tSystem inc. four speakers
(see separate listing); ttfixed
EQ.

CONCORD
ELECTRONICS

HPA-25
HPA-51
HPA-71

120.95
199.95
279.95

A

A
A

No
No
No

80
86
90

12
50
70

0.8
0.5
0.5

Sel.
Sel.
Sel.

No

No
No

11/2 x 11/4 x 31/2
83/4 x 61/2 x 2%
81/2 x 9 x 8

Line amps, one per channel.

CRAIG R501
R502
V506
V507A

49.95

49.95
79.95

P/A
P/A
A/E
WE

5

7

No
No

12
12

65
80

15
25
15
15

Sel.
Sel.
S

S

No
No
Yes
Yes

No
No
No
No

11/4 x 51/2 x 33/4
11/e x 53/4 x 51/2
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AMPS/EQUALIZERS
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FULTRON 0733 149.95 Al 7 No 12 63 40 0.05 Sel. Yes Yea 7 x 11/4 x 6% With Dynamic Noise
Reduction.

0732 119.95 AiE 7 No 12 64 22 0.05 Sel. Yes Ye: 61/4 x 11/4 x 51/4 As above; echo.
0731 69.95 A/E 5 No 12 64 16 0.05 S Yes Yel 35/e x 11/4 x 5%
0725 49.95 AYE 2 No 12 66 16 D.05 S No Ye; 41/2 x 1% x 4Ve
0735 179.95 AE 7 No 12 65 40 0.05 Sel. Yes Ye.: 7 x 11/4 x 61/4 With Dynamic Noise

Reduction.

JENSEN A35 74.95 A No 80 15 0.3 Se]. No No 31/4 x 4I/2 x 13/4 Electronic protection.
E0A5000 139.95 A/E 7 No +18, -6 80 15 0.3 Sel. Yes No 6% x 13/4 x 41/2 As above; four speaker

outputs, panel or under dash
mounting.

JET SOUND JS 41 59.95 AYE 3 No 12 70 15 1.0 S No Yes 41/2 x 15/e x 53/4
ELECTRONICS JS 51 79.95 A/ 5 No 12 70 20 1.0 Sel. No Yes 41/2 x 1% x 53/4

JS 61 99.95 A/E 5 No 12 80 30 1.0 Sel. Yes Yes 41/2 x 1% x 53/4
JS 71 149.95 A/E 8 No 12 BO 40 0.1 Sel. Yes Yes 71/4 x 1% x 63/4
JS 81 99.95 A No 80 50 0.1 Sel. No Yes 71/4 x 11/4 x 5%
JS 121 199.95 A/E 12 No 12 80 50 0.1 Sel. Yes Yes 71/4 x 15/e x 63/4

JVC KS -E5 79.95 E 7 No 12 70 Sel. No Yes 4 x 13/4 x 4
KS -E7 179.95 E 7 No 12 70 Sel. Yes Yes 6 x 11/4 x 6 Time delay inc.
KS-EA50 149.95 A/E 7 No 12 70 12 0.8 Sel. Yes Ye: 6 x 11/4 x 6
KS -A50 79.95 A No 70 12 0.8 Sel. No Yes 6 x 1 x 5%
KS -A100 149.95 A No 70 22 0.8 Sel. No Yes 6 x 2 x 71/e

KENWDOD KAC-901 369.00 A 92 100 P Yes 115/8 x 2/ x 83/e Input sensitivity, 100/500 mV.KAC-8200 299.00 A 100 75 P Yes 73/4 x 23/s x 71/4 As above.KAC-801 249.00 A 80 50 P Yes 111/2 x 23/4 x 61/4
KAC-7200 199.00 A 98 35 P Yes 51/4 x 21/4 x 6 As above.
KAC-887 149.00 A 92 15 x 4 0.05 P Yes 55/s x 21/4 x 61/4 As above.
KAC-501 85.00 A 85 15 0.05 Sel. Yes 57/e x 1 x 55/e As above.
KGC-7300 199.00 AYE 7 12 88 15 x 2, 1.0 P Yes Yes 51/4 x 2 x 51/4 Four channels.

5 x 2
KGC-7400 199.00 P E 9 12 93 0.02 P Yes Yes 51/4 x 2 x 5
KGC-447 149.00 P/E 5 12 70 3.02 P Yes Yes 41/2 x 13/4 x 31/2KEC-1000T 219.00 P 3 100 0.006 P Yes 53/4 x 2 x 31/2 tElectronic crossover.

KRACO KE-7 169.95 A/E 7 Yes 12 20 1.0 S Yes Yes 7% x 71/4 x 2%
KE-6 89.95 A/E 5 Yes 12 15 1.0 S Yes Yes 65/e x 61/4 x 11/4
KE-5 79.95 A/E 5 Yes 12 15 1.0 S Yes Yes 51/2 x 71/2 x 2
KE-4 79.95 A/E 5 Yes 12 15 1.0 S Yes Yes 4 x 41/2 x 11/4
KE-3 59.95 A/E 3 Yes 12 10 1.0 S No Yet 51/2 x 2 x 61/2
PB-131 39.95 A 15 1.0 S No Yen 41/4 x 6 x 11/2

LEAR JET 6860 149.95 A/E 10 Yes 12 60 20 I Sel. Yes No 7 x 13/4 x 54
6863 99.95 A/C 10 No 12 45 22 1 Sel. Yes No 61/2 x 11/4 x 51/2
6862 79.95 A/E 7 No 12 45 22 1 Sel. Yes No 6 x 11/4 x 51/2
6861 59.95 A/E 5 No 12 25 1 Sel. Yes No 43/4 x 1 x 53/4
6021 49.95 A No 12 I S No No 4 x 1 x 4

LINEAR POWER LP300 699.95 A No 95 300 0.15 Sel. 71/4 x 131/2 x 41/4 Input, 200 mV to 5 V.LP1501 429.95 A No 95 150 0.15 Sel. TVs x 9% x 41/4 As above.
LP2601 349.95 A No 95 120 0.15 Sel. 8 x 10 x 21/4 Biamplifier, 60 watts mono

below 100 Hz, 60 watts
stereo to main speakers.LP 901 279.95 A No 95 90 0.15 Sel. 71/4 x 61/2 x 41/4 Input, 200 mV to 5 V.LP 601 199.95 A No 95 60 0.15 Sel. 8 x 61/2 x 21/4 As above.LP 401 149.95 A No 95 40 0.15 Sel. 81/2 x 5 x 13/4 As above.E0-1 199.95 P/E 6 No 9 105 0.006 Sel. No No 41/2 x 51/4 x 13/4 Input, BO mV to 5 V; in -dash
version, Model E01-0.

MAJESTIC MEB 725M 59.95 AYE 7 Yes 12 50 30 0.5 Sel. Yes 1 x 454 x 41/2 Four -speaker hookup.ELECTRONICS MEB 565 99.95 A/E 5 Yes 12 55 30 Sel. Yes 63/e x 15/e x 61/2 As above.MEB 5426 149.95 A/E 5 Yes 12 70 30 0.5 Sel. Yes 7 x 11/2 x 51/2 As above; spectrum analyzer.MEB 7500E7 189.95 A/E 7 Yes 12 65 75 0.5 Sel. Yes 7 x 13/4 x 7
MEB 9120 179.95 AYE 9 Yes 12 65 75 0.05 Sel. Yes 71/2 x 11/4 x 7
MA 150HD 99.95 A Yes 65 75 Sel. No 31/4 x 6 x 61/2
MA 300HD 299.95 A Yes 65 150 Sel. No 63/4 x 3 x 111/2

MARANTZ SA 250 170.00 A/E 7 12 92 15 11.8 Sel. Yes Yes 11/4 x 63/4 x 53/e
SA 2020 65.00 A 92 10 0.5 Sel. Yes 2 x 23/4 x 6

METROSOUND E0370 194.95 A/E 7 No 12 70 50 1.8 Sel. Yes No 61/4 x 13/4 x 5% Inc. DNR; all units have
common/floating inputs.E0360 159.95 A/E 7 No 12 70 50 1.8 P Yes No 61/4 x 13/4 x 61/2

E0355 119.95 AYE 7 No 12 70 36 11.8 P Yes No 61/4 x 13/4 x 61/2
E0350 104.95 A/E 10 No 12 70 36 1.9 Sel. Yes No, 61/4 x 1 s 51/4 Input, 65 mV to 2.5 V.E0322 92.95 A/E 10 No 12 80 36 '.0 P Yes No Vie x VA x 53/4
E0312 82.95 A/E 7 No 12 80 30 - .0 P Yes No 51/4 x 11/4 x 51/4
E0302 69.95 A/E 7 No 12 80 30 1:.0 P Yes No 51/4 x 11/4 x 51/4
E0340 98.95 A/E 7 No 12 80 30 ,,.0 P Yes No 51/4 x 2 x 53/a

MGT 4030 84.95 P 3 Yes 70 1.05 Sel. No No 4 x 13/4 x 4
208 119.95 A/E 7 No 12 60 2 S No No 6 x 1 x 53/4
207 139.95 A/E 7 No 12 60 2 Sel. No No 53/4 x11/4 x 4
206 99.95 A/E 5 No 12 60 2 S No No 51/4 x 11/4 x 31/4202 79.95 A/E 2 No 10 40 S No No 51/4 x 11/2 x 41/2

MITSUBISHI CV -23 179.95 A/E 6 No 10 65 15 5 Set. Yes No 2 x 53/4 x 61/4CV -25 129.95 A No 65 17 5 P No No 2 x 53/4 x 61/4CV -24 49.95 A No 60 4 5 P No No 2 x 53/4 x 3
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AMPS/EQUALIZERS

MANUFACTURER

MONOLITHIC SOUND

NAKAMICHI

PANASONIC

PARASOUND

PHILIPS AUTO AUDIO

PIONEER

E0-4
PA -700
PA -1100
PA -1600
PA -16000
PA -2400
PA -2500
EX0-2t

PA -300

279.00
279.00
379.00
479.00
479.00
625.00
650.00
219.00

CY-SG100
CY-SG50
CY-SB25

PROTON

PYRA-POWER

340.00

P/E
A
A
A

A
A
A

No

MUM
160E08
600E08
800A/B

219.95
119.95

79.95

A/E
A/E

Yes
Yes
No

EN600

EN220

EN250

EN2100

GM -2
GM -5
GM -120
CD -5
AD -360
BP -520
BP -720

P270t
P271
P222
P250

129.95
169.95
169.95

299.95

199.95

349.95

499.95

P-3120
P-5120
P-7120

ROCKFORD FOSGATE Punch 40

Punch 100
Power II/
250 Pre
Power II/Z Pre

Power II/
ZX Pre
Power VI/
250 Pre

Power VI/
Z Pre

Power VI/
ZX Pre

ROYAL SOUND

SANSUI

SANYO

SHERWOOD

44.95
79.95

149.95
129.95
149.95
109.95
169.95

79.95
149.95
129.95
269.95

A/E
A/E
A

A
A
A
P/E
A

AA/E/E

No

No
No

No

49.95
69.95
99.95

200.00

350.00
485.00

660.00

820.00

740.00

920.00

1160.00

IA400N
EA500
EA600
EA700
EA700N

SONY

SM-100
SM-50

PA6030
PA6040
PA6050
PA6100
PA6110
EOZ6210
E0A600
EQA650

A/E
A/E

A/E

A/E
P/A/E

P/A/E

P/A/E

P/A/E

P/A/E

P/A/E

50.00
75.00

100.00
200.00
100.00

SCA-240
SCA-2100

XM-E7
XM-120
XM-100
XM-55
XM-45
XM-25

230.00
100.00

79.95
99.95

129.95
159.95
179.95
79.95
99.95

129.95

79.95
199.95

A/E
/4/E

P/A/E
P/A/E

No
No
No

No

No
No

No

No

No

No

No

No
No
No
No
No

219.95
349.95
259.95
149.95
99.95
59.95

A
A
A

A
A

E No
A/E

A
A

A
A

No
A/E No

16 80
80
80
85
85
90
90

50
75
100
50 x 4
150
75 x 4

0.01
0.05
0.05
0.05
0.05
0.05
0.05
0.01

Sel.
Sel.
Sel.
Sel.
Sel.
Sel.
Sel.
P

70 0.003 P

83 12.5 P/S
83 12.5
85 12

80 16 0.02 Sel.
80 35 0.1 S

80 80 0.8 Sel.

12 80 0.05 P

100 40 0.05 Sel

100 100 0.05 Sel.

100 200 0.05 Sel.

75 2.8 0.8 P

70 10 0.8 Sel.
75 30 0.3 P

12 70 P

70 45 5.0 S

12 10 5.0 S

12 10 5.0 S

90 0.5
12, 18 90 0.05 P

90 22 0.04 Sel.
90 50 0.04 Sel.

12 70 60 0.5 S

12 70 60 0.5 S

12 70 60 0.5 S

t 20 0.05 Sel.

50 0.05 Sel.
75 0.05 Var.

tt 75 0.05 Var.

tt 75 0.05 Var

ttt 150 0.05 Var

tt 150 0.05 Var.

tt 150 0.05 Var

12 80 30 0.05
12 80 25 0.05
12 80 40 0.05 Sel.
12 80 60 0.05 Sel.
12 80 35 0.05

80 40 0.99 Sel.
90 17 0.99 Sel.

70 15 0.3 Sal.
70 20 0.1 Sel.
70 25 0.05 Sel.
70 50 0.05 Sel.
70 50 0.05 Sel.

12 70 0.1 Sel.
12 70 15 0.3 Sel.
12 70 20 0.1 Sel.

90 12 0.5 Sel.
90 50 0.5 Sel.

12 84 14 0.5 Sel.
6 92 60 0.1 Sel.

80 30 0.8 P

84 14 0.5 Sel.
78 10 0.8 Sel.
80 4 0.8

Opt.

Yes

Yes

No
No
No

No
No
No

11/2 x 43/4 x 3%
21/4 x 63/4 x 81/2
21/4 x 63/4 x 10
21/4 x 63/4 x 10%
21/4 x 63/4 x 10%
21/4 x 63/4 x 15
21/4 x 63/4 x 15
11/2 x 61/2 x 31/2

123/4 x 11/2 x63/8

7 x 6 x 2
61/4 x 41/4 x 2
51/2 x 41/4 x 11/2

1YesiYes

7 x 13/s x 61/4
71/2 x 11/2 x 71/2
81/4 x 2 x 77/s

13/4 x 63/4 x 51/2

21/2 x 51/2 x71/4

21/2 x 93/4 x 71/4

21/2 x 123/4 x 71/4

No
No
No
No
No
No
No

Yes
Yes
Yes
Yes

1 x 57/sx 31/2
1 x 51/2 x 61/2
23/s x 7 x 81/4
2 x 51/2 x 61/2
21/2 x 9 x
2 x 57/ri x 5%
2 x 51/2 x 57/s

Yes
Yes
Yes

Yes
Yes
Yes

No
Yes
Yes
Yes
Yes

Crossover Inc.
tElectronic crossover.

Ambience.

51/4 x 63/4 x 1
63/s x 11/2 x 51/2
71/2 x 41/2 x 11/2
101/4 x 61/2 x 13/4

43/4 x 13/4 x 51/4
43/4 x 13/4 x 51/4
63/4 x 21/4 x 61/2

Yes
Yes
Yes
Yes
Yes

No
No
No
No
Yes
Yes
Yes
Yes

Yes
Yes

Variable input sensitivity;
crossover output.
Fault monitor; short and
thermal protection.
As above; digital regulated
power supply.
As above.

TDual amp balance.

Echo.

73/4 x 51/4 x 11/2

73/4 x 71/2 x 11/2
73/4 x 91/4 x 21/2

73/4 x 91/4 x 21/2

73/4 x 91/4 x 21/2

73/4 x 151/2 x21

73/4 x 151/2 x21

73/4 x 151/2 521

fElectronlc crossover.
Crossover inc.

Bridgeable.

Electronic protection.
As above.
As above.

tSwitched: + 18 dB low,
+12 dB high.

ftVariable: ± 18 dB low,
±12 dB high.
Dbx NR decode inc.

tttVariable: +18 dB low,
+12 dB high; bridgeable,
electronic crossover inc.
Four 90 -watt bridgeable
amps, electronic crossover
inc.
As above; dbx NR decode
inc.

11/4 x 4 x 43/4
41/2 x 11/4 x 6
63/s x 23/s x 71/2
63/8 x 23/B x 71/2
41/2 x 11/4 x 6

No
No
No
No
No
No
No
No

81/4 x 21/2 x 81/2
31/2 x 15/e x 6%

6 x 35/e x 1
71/2 x 6 x 2
7% x 8 x 21/4
71/2 x 71/2 x 33/4
71/2 x 71/2 x 33/4
61/2 x 43/4 x 2
6 x 53/4 x 2
51/2 x 65/s x 2

Yes
Yes
Yes
Yes
Yes
Yes

5% x 13/4 x 6
7% x 13/4 x 103/a
85/a x 21/4 x 51/4
53/41 x 11/2 x 61/2
53/4 x 13/4 x 51/4
35/s x 11/2 x41

RCA and DIN outputs.

Switching power supply.
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AMPS/EQUALIZERS

i.- ft.
Q. Q,,..

,,, 0.,
.... 4 4 Q:,

.4--- Q, Qt
4 t. Q,- 4, 4 '0e Q.

0 4 0 4 -' !?

.
ft- ,,f4., if ,; 4.-0

MANUFACTURER 4' 0 N 2 0 0 \ .* '4 4)N 0 4' 4(b4 NS 0
..9

2k, kbg, f 44.,. 4 ,<- Q-, 4 <-3-

SPARKOMATIC GE -1000 199.95 A/E 7 12 70 50 8.01 Yes Yes 71/2 x 21/2 x 91/4
GE -50 69.95 A 5 12 70 22.5 10 Yes Yes 43/4 a 13/11 5 43/4
LC 102 49.95 A/E 3 12 75 20 10 No Yes 51/2 x 11/2 x 6%
LC 52 29.95 A 70 20 10 No Yes 41/2 x 11/4 x 4

SPEC() EPB-100 A/E 7 No 12 100 10 Yes 5 s 51/4 x 11/4 Common or floating ground.
EPB-50 A/E 5 No 12 50 10 Yes 43/4 x 11/4 x 53/4 As above.
SPB-40 A No 12 40 10 No 41/4 x 11/2 x 61/2 As above.

TANCREDI TXL-1000 99.95 A/E 10 Yes 12 70 30 3.5 S Yes 11/4 x 61/2 x 51/2
TXL-700 79.95 A/E 7 Yes 12 70 30 0.5 S Yes 11/4 x 61/2 x 51/e
TE-200 149.95 A/E 7 Yes 12 80 60 0.5 S Yes 2 x 63/a x 71/4
7E-100 99.95 id 7 Yes 12 80 60 0.5 S Yes 51/2 x 2 x 71/2
TE-80A 89.95 A/E 7 Yes 12 70 30 0.5 S Yes 21/2 x 51/2 x 61/2
TE-70 79.95 A/E 7 Yes 12 70 30 0.5 S Yes 134 x 61/2 x 63/4
TA -100A 99.95 A Yes 80 50 0.2 S 140 214 X 51/2 x 83/4

YAMAHA YPA-800 350.00 A 95 1001 1.0 Sel. No 61/4 x 13/4 x 91/2 tOr 40 x 4, or 40 x 2 and 80
x 1; digital pulse -rate
modulated, subsonic filter.

YGE-600 200.00 E 5 No 12 95 0.02 Sel. Yes 61/4 x 2 x 41/2 Auto volume control, five EC
memories.

ZAPCO PEO 320.00 P f 9 Yes 18 85 0.05 P No No 8 x 4 x 11/4
PX 540.00 P I 4 No 18 105 0.005 P yes No 2 x 4 x 63/4 Variable electronic crossover

and parametric EC inc.
150H 550.00 A 110 150 0.15 P. S No No Two Piecest tAmp, 51/2 x 53/4 x 314; power

supply, 7 x 31/2 x 21/2.
150HA 600.00 A 110 150 0.07 P. S No No Two Piecest
175HA 725.00 A 110 175 0.03 P, S No No Two Piecest

For Manufacturers' Addresses, see page 31

CAR RADIOS/TAPE PLAYERS
NR Code sr .., eA = dbx ,...rte:b,... ...
8 = Dolby B 47' 4i/ N-0' 2 0, c7 s...C = Dolby C

....S" ,, ' E',0 c . ° S . "? ' .j. ' :_'-,
zr.l. .,D= DNR ,

c., --; - , 44.,

,. 4$' e c.., 4 ......., ,
,;

-- 4.
.-.:-cs' 4t:, :4, ',Q. 4 4 el.4, i .,.., .., c;,, ........

,....g. , e ,3' 4b * c ' : 4G f e , 4b . F e . t i 
s., R .-,51, -=.

,..41-
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MANUFACTURER 4,- S '' &-''' 4 o 4' sU .4- ,:' .5'' ,.` cl' Ni-"' 4' ,``' :.bc.' Pix`° ,.4'.?

ALPINE 7124 199.95 16.3 50 Both 60 A 1 C Yes Yes Yes 2 x 61/4 x 41/2
7128 249.95 16.3 80 Both 55 M 10 2 C Yes Yes Yes 2 x 7 x 51/4
7135 349.95 16.3 80 Both 60 M 10 2 C Yes Yes Yes 2 x 61/4 x 51/2
7136 399.95 16.3 80 Both 65 M 10 2 C Yes B Yes Yes 2 x 61/4 x 51/2
7138 299.95 16.3 80 Both 65 M 10 2 C Yes B Yes Yes 2 x 7 x 51/4
7146 499.95 16.3 80 Both 65 M 10 2 C Yes B Yes Yes 2 x 71/n x 514
7150 159.95 16.3 60 S 60 A 1 C Yes Yes Yes 2 x 61/4 x 41/2
7151 199.95 16.3 80 Both 60 A 2 C Yes Yes Yes 2 x 71/s x 514
7152 269.95 16.3 80 Both 72 A 2 C Yes B/C Yes Yes 2 x 71/2 x 51/2
7154 349.95 16.3 80 Both 60 M 12 2 C Yes Yes Yes 2 x 7 x 53/4
7155 399.95 16.3 80 Both 72 M 12 2 C Yes B/C Yes Yes 2 x 7 x 53/4
7225 249.95 16.3 60 Both 6 60 M 2 C Yes Yes Yes 2 x 61/4 x 51/s
7337 449.95 16.3 80 P 65 M 10 2 C No B Yes Yes 2 x 61/4 x 51/2
7347 599.95 16.3 80 P 86 M 10 2 C No Ail C Yes Yes 2 x 71/2 x 51/2
5114 149.95 S 6 55 8 2 C Yes , Yes U Yes 2 x 61/4 x 51/2

AMERICAN AUDIO ET-8500AR 354.95 15 60 S 13 60 1 5 C Yes 0 Yes Yes 7 x 13/4 x 6
ET-8501AR 299.95 15 60 S 18 60 1 1 .0 Yes D No Yes 7 x 13/4 x 6
ET-8303AR 225.95 15 55 S 18 60 1 1 C Yes No No Yes 7 x 13/4 x 51/2
LD-7500AR 204.95 15 55 5 4 60 1 1 C Yes No No Yes 7 x 13/4 x 51/2
GE-7401AR 203.95 15 55 S 18 60 1 5 G Yes No Yes Yes 7 5 13/4 I 53/4
CS-6500AR 179.95 15 50 S 4 60 1 1 C Yes No No Yes 7 x 13/4 x 51/4
CS-6501AR 142.95 15 50 S 4.5 60 1 1 G Yes No No Yes 7 x 13/4 x 51/4
PR -6402 89.95 20 45 S 4 45 1 M 1 C No No No Yes 7 x 13/4 x 43/4

AR/MOTOROLA P-100 189.95 22 (i, 50 S 3 1.0 A 0 1 C No No 1 Yes 21/2 x 5 x 7
50 dB

(Continued) P-200 215.95 22 (a 50 S 3 1.0 A 5 1 C No No 1 Yes 21/2 x 5 x 7
50 dB
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CAR RADIOS/TAPE PLAYERS
NR Code ,x,..,,....
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C., CZ, C'' Nt. '' ze. 4?.. - .., 0° 4? c." ,t ..° 4? -..S (' .r".S.

ARIVMDTOROLA P-300 239.95 22 (f,4 50 S 3 1.0 A 0 2 C Yes B Yes Yes 21/e x 5 x 7
(Continued) 50 dB

P-400 282.50 22 @ 50 S 3 1.0 A 5 2 C Yes B Yes I Yes 21/4 x 5 x 7
50 dB

P-500 299.95 22 (tsit) 50 Both 3 1.0 A 5 2 C Yes B Yes I Yes VA x 5 x 7
50 dB

PER1000 415.95 22 @ 50 Both 3 1.0 M 12 2 C Yes 0 Yes I Yes 21/2 x 5 x 7
50 dB

FEP23 414.00 19C 50 S 4 x 2, 1.0 A 13 2 C Yes B Yes I Yes 21/4 x 71/e x 7
50 de 12 x 2

FEX23 280.00 19 4:' 50 S 4 x 2, 1.0 A 8 2 B I Yes 21/4 x 714sx 7
50 dB 12 x 2

JEP23 383.00 19 Ci 50 5 12 1.0 A 8 2 C Yes 0 Yes I Yes 33/e x 51/4 x 71/4
50 dB

JEX23 250.00 19 g 50 S 12 1.0 A 8 2 D I Yes 33/e x 51/4 x 71/2
50 dB

AUDIOBAHN AB 33 II 235.70 17.5 60 Both 5 50 5 M 2 C Yes No Yes 7 x 2 o 51/2
AB 37 269.95 17.5 60 Both 5 50 5 M 10 2 C No B No Yes 7 x 13/4 x 51h
AB 38 II 329.95 17.5 60 Both 5 50 5 M 10 2 C Yes B Yes Yes 7 x 2 x 51/4
AB 39 II ET 509.95 11.3 60 Both 5 50 5 M 12 2 C Yes B Yes Yes 7 x 2 x 51/2
AB 41 206.21 17.5 50 S 5 50 5 M 1 C No No Yes 61/4 x 13/4 x 41/4
AB 45 199.95 17.5 50 S 5 50 5 M 10 1 C No No Yes 6I/4 x 13/4 x 43/4
AB 402 II 129.95 17.5 50 S 5 50 5 M 10 1 C Yes 61/4 x 2 x 41/4
AB 1000 ET 569.95 11.3 60 P 50 5 M 12 5 C Yes B Yes Yes 7 x 21/4 x 61/4
AB 391 ET 509.95 11.3 60 Both 5 50 5 M 12 2 C Yes B Yes Yes 7 x 2 x 51
AB 381 329.95 15 60 Both 5 50 5 M 10 2 C Yes B Yes Yes 7 x 2 5 51
AB 351 249.95 15 60 Both 5 50 5 M 10 2 C Yee 0 Yes Yes 61/4 x 13/4 x 5
AB 410 ET 349.95 11.3 60 Both 5 50 5 M 12 2 C Yes D Yes Yes 7 x 13/4 x 43/4
AB 500 399.95 15 60 5 5 50 5 M 2 C No Yes C Yes 63/4 x 11/2 x 51/4

AUDIOVOX/Hi-COMP HCC-565 279.95 11 60 Both 13 70 1.0 A 5 2 C Yes 8 Yes Yes 7 x 2 x 51/4
HCC-1150 279.95 12 60 Both 13 70 1.0 M 12 2 C Yes 0 Yes Yes 61/4 x 2 x 5
HCC-1200 339.95 12 60 Both 8.5 70 5.0 M 12 2 C Yes B Yes Yes 61/4 x 2 x 5
HCC-1250 399.95 12 60 Both 13 70 1.0 M 12 2 C Yes B Yes Yes 61/4 x 2 x 5
AVX-965 349.95 12 60 S 20 70 10.0 M 12 1 C Yes B Yes Yes 61/4 x 2 x 5
AVX-940 224.95 12 60 S 5 70 10.0 M 12 1 C No Yes Yes 61/4 x 2 x 5
AVX-955 279.95 12 60 S 5 70 10.0 M 12 1 C Yes No Yes 61/4 x 13/4 x 5

AUTOTEK CSR -3050B 169.95 17.3 60 S 12 60 A 5 1 C No No 61/4 x 41/4 x 13/4
CSR -3250 219.95 17.6 70 S 5 60 M 5 1 C Yes No 61/4 x 43/e x 13/4
CSR -2200 199.95 18.8 60 Both 5 60 M 2 C Yes No 7 x 51/4 x 2
CSR -2300 239.95 18.8 60 Both 5 60 M 2 C Yes B Yes No 7 x 51/4 x 2
CSR -3300 259.95 17.6 60 Both 5 60 M 5 2 C Yes B Yes No 7 x 51/4 x 2
CSR -3500 329.95 17.6 70 Both 5 70 M 5 2 C Yes BID Yes No 7 x 51/4 x 2
CSR -5550 389.95 16 70 Both 5 70 Mill 10 2 C Yes B Yes No 61/4 x 41/4 x 2

BON SONIC 201 79.95 25 Both 5 A C No I 2 x 43/4 x 7
R455 99.95 25 Both 5 A C Yes I 2 x 51/4 x 7
R560B 149.95 25 Both 25 A C Yes Yes I 11/4 x 53/4 x 7;

Graphic EO booster
inc.

BOSE CRC 19 55 P A 12 2 C Yes B Yes I Yes 21/4 x 51/4 x 7

CARRERA CR4045 179.95 19.2 60 S 2.2 66 0.9 M/A 1 C Yes D Yes I 13/4 x 53/e x 7
CR6065 249.95 22.0 60 5 2.2 66 0.9 A 10 1 C Yes 11 Yes I 13/4 x 53/e x 7

CONCORD HPL-101 210.00 11.2 70 Both 5 0.8 M 0 2 C No No No 2 x 43/4 x 71/4
ELECTRONICS HPL-118 319.95 11.2 70 Both 12 0.8 M 10 3 C No Yes No 2 x 57/x x 7

HPL-118F 329.95 11.2 70 Both 12 0.8 M 10 3 C No Yes No 2 x 51/4 x 7
HPL-122 429.95 11.2 70 Both 5 0.8 M 10 2 C No No Yes 2 x 43/4 x 71/4
HPL-502 250.00 11.2 70 Both 25 0.8 0 2 C No No No 2 x 43/4 x 71/4
HPL-504 300.00 11.2 70 Both 25 0.8 0 2 C No No No 2 x 43/4 x 71/4
HPL-525 425.00 11.2 70 Both 12 x 2, 0.8 10 2 C No No No 2 x 43/4 x 71/e

5 x 4
HPL-532 500.00 11.2 70 Both 12 x 2, 0.8 10 2 C No No No 2 x 43/4 x 71/2

5 x 4

CRAIG T103 109.95 S 4.5 60 1.0 2 C Yes C Yes 13/4 x 53/4 x 51/2
7502 79.95 21.1 70 S 4.5 70 1.0 M 1 C No Yes 13/4 x 43/4 x 63/e
T503 129.95 22.7 62 S 4.5 62 1.0 M 1 C No Yes 13/4 x 43/4 x 63/8
1561 199.95 20.0 70 Both 4.5 70 1.0 M 8 2 C Yes Yes 2 x 43/4 x 61/2
T700 99.95 24.2 65 S 4.5 65 1.0 M 2 C No Yes 2 x 51/00 7
7701 149.95 24.2 65 S 4.5 65 1.0 M 1 C Yes Yes 13/4 x 43/4 x 7
T720 169.95 19.3 60 S 4.5 60 1.0 M 10 1 C Yes Yes 2 x 51/4 x 7
T721 199.95 24.2 65 5 4.5 65 1.0 M 12 1 C Yes Yes 2 x 51/4 x 7
T740 199.95 18.0 67 Both 4.5 67 1.0 M 2 C Yes Yes 2 x 51/2 x 7
T741 219.95 18.0 67 Both 4.5 67 1.0 M 2 C Yes B Yes Yes 2 x 51/e x 7
1742 279.95 19.0 67 Both 12 67 0.5 M 2 C Yes 8 Yes Yes 2 x 51/13 x 7
T760 239.95 17.2 64 Both 4.5 64 1.0 A 10 2 C Yes 0 Yes Yes 2 x 51/4 x 7
W460 369.95 19.3 50 5 12 50 0.5 M 12 2 C Yes B Yes Yes 2 x 51/4 x 7
7780 349.95 17.2 68 Both 12 68 0.5 A 10 2 C Yes B Yes Yes 2 x 51/8 x 7
7860E 269.95 17.2 67 Both 4.5 67 1.0 A 10 2 C Yes 0 Yes 2 x 53/4 x 7

CYBERNET CMS 3000 499.00 14.8 60 Both 18 x 4 80 10 M 12 2 C Yes B Yes U No 3 x 71/4 x 101/4

FUJITSU TEN CE -4434 15 60 S 3 5 M 10 2 C Yes B Yes 7 x 2 x 43/4
CE -4830 15 64 S 10 70 3 M 10 2 C Yes B Yes 7 x 2 x 53/e
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THE ULTIMATE EQUALIZER
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THE SOUNDCRAFTSMEN AE2000...
WORLD'S MOST ACCURATE ANALYZER/EQUALIZER

MADE IN

US.A

Like other Real Time Analyzers, the Soundcraftsmen AE2000 utilizes a Full Frequency
Spectrum Display System for broad (2d3) adjustments... But it is the ONLY DUAL -SYSTEM
analyzer!...lt also includes our exclusive Differential/Comparator® System which is accurate
to within 0.1dB. Ten times more accurate than any other systern!...No other Analyzed
Equalizer at any price can equal the 0.1dB readout accuracy of the Differential/
Comparator° System.

The AE2000 combines this Revolutionary Analyzer circuitry with a superb
10 -Band Precision -Coil Octave Equalizer (no "artificial" IC's), identical to
the DC2215, which is generally considered to be the ultimate in Octave
Equalizers. The Differential/Comparator" system is used in the equalizer
section to assure TRUE UNITY -GAIN within 0.1dB, regardless of the EQ
curve selected This guarantees maximum headroom for wide -dynamic -
range material, highest gain, lowest noise, without overloading. With the
AE2000 the peaks and valleys found in every listening environment can be
effectively "neutralized" quickly and easily to rearize the full potential of
your sound system.

And at only $699.00 RETAIL, the AE2000 is a full $250.00 below the price
of the AS1000 Analyzer and the DC2215 Equalizer separately!

.3),
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FOR THE "

a *777' "

L.Q.aa#77

DC2215 GRAPHIC EQUALIZER
The equalizer section of the fabulous AE2000
is available separately as the DC2215. Truly
'he world's finest equalizer only $399.

The World's Finest Stereo Components Are Still.. MADE IN U.S.A.!

VEQ
Frequency
EVALUATION

Spectrum Analysis Test Record, 2 sets of
Computone Charts, Connector Cable, complete instructions. JUST WRITE TO
US OR CIRCLE Reader Service Card #30. We'll send Free Special Offer Details and
16 -page full -line color brochure featuring "WHYS AND HJWS OF EQUALIZATION."

2200 So. Ritchey, Santa Ana, California 92705, U.S.A./Telephone (714) 556-6191/U.S. Telex/TWX 910 595 2524  international Telex: 910 595 2524/Answer-back Code SNDCRFTSMN SNA

Enter No. 30 on Reader Service Card
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FULTRON 7600 349.95 50 Both 4 70 3.0 A 12 2 C Yes D Yes Yes 7 x 2 x 51/4
6900 299.95 50 Both 4 70 3.0 A 12 2 C Yes D Yes Yes 7 x 2 s 41/2
6800 249.95 50 4 70 3.0 A 12 1 C Yes No Yes 7 x 2 x 47/s
6700 199.95 50 Both 4 70 3.0 A 5 2 C Yes D No Yes 7 x 15/e x 47/s
6600 169.95 50 4 67 3.0 M 5 1 C Yes No Yes 7 x 13/4 x 43/4
5700 169.95 50 Both 4 70 3.0 A 0 2 C Yes 0 No Yes 7 x 1% x 47/s
5200 119.95 50 4 67 3.0 A 0 1 C Yes No Yes 65/s x 13/4 x 43/4
5300 139.95 50 Both 4 67 3.0 A 0 2 C Yes D No Yes 65/8 x 13/4 x43/4
5000 89.95 50 4 63 3.0 M 0 1 C Yes No Yes 6% x 15/s x43/4

JENSEN 5E530 499.95 14.8 55 Both 4 2.5 A 10 2 C Yes. BID Yes Yes 2 x 53/s x 71/2
5E520 419.95 14.8 60 Both 4 2.5 A 10 2 C Yes B Yes Yes 13/4 x 45/8 x 71/2
RE518 399.95 14.8 60 S 4 2.5 M 10 2 C Yes B Yes Yes 13/4 x 45/s x 71/2
RE512 369.95 14.8 60 S 4 2.5 M 10 2 C Yes No Yes 13/4 x 41/2 x 61/4
5E508 299.95 14.8 60 S 4 2.5 A 8 1 C Yes No Yes 13/4 x 45/s x 71/2
R408 289.95 14.8 65 Both 4 2.5 A 5 2 C Yes B Yes Yes 13/4 x 53/s x 71/4
5220 249.95 14.8 60 Both 3.5 2.5 A 5 1 C Yes No Yes 13/4 x 45/s x 61/4
8210 . 199.95 17.3 60 S 3.5 2.5 A 5 1 C No No Yes 13/4 x 45/s x 61/4
JR105 169.95 14.8 65 S 3.5 2.5 A 0 2 C No No Yes 13/4 x 45/s x 7%

JET SOUND 9353 9354 109.95 17.2 30 Both 50 1.0 M 0 1 C No No No Yes 1% x 41/4 x 65/8
ELECTRONICS 9401 9402 159.95 14.7 30 Both 50 1.0 M 0 1 C Yes No No Yes 1% x 43/4 x 61/4

9417,9416 229.95 14.7 30 Both 50 1.0 M 0 2 C Yes B Yes Yes 1% x es x 61/2
9418 269.95 14.7 30 Both 50 0.5 M 10 2 C Yes No Yes Yes 15/e x 41/2 x 65/e
9419 299.95 14.7 30 Both 50 0.5 M 10 2 C Yes B Yes Yes 15/e x 47/8 x 65/8
9428 199.95 23.3 30 Both 40 1.0 M 5 2 C Yes D Yes Yes 15/s x 47/s x Vs

JSR ELECTRONICS JSR245 39.97 26.8 30 Both 6 40 0.3 No 0 1 C No No No I No 6 x 7 x 11/2

JVC KS -R10 179.95 16.3 65 Both 3 70 0.8 M 0 2 C No Yes Yes 63/8 x 13/4 x 43/4
KS -R15 209.95 16.3 65 Both 3 70 0.8 M 0 2 C No Yes Yes 63/8 x 13/e x 43/4
KS -R30 239.95 16.3 65 Both 3 70 0.8 A 5 2 C Yes Yes Yes 63/8 x 2 x 41/2
KS -R35 269.95 16.3 65 Both 3 70 0.8 A 5 2 C Yes Yes Yes 63/8 x 2 x 41/2
KS -R55 329.95 16.3 65 Both 8 70 0.8 M 12 2 C No Yes Yes 63/s x 2 x 51/2
KS -575 379.95 16.3 65 Both 8 70 0.8 M 12 2 C Yes Yes Yes 63/s x 2 x 51/8
KS -C100 399.95 16.3 65 P 70 M 12 2 C Yes IC Yes Yes 63/s x 2 x 51/2
KS -08 16.3 65 Both 8 70 0.8 M 10 2 C No Yes Yes 71/a x 2 x 53/e

KENWOOD KRC-1022 659.00 14.8 65 P M 12 2 C Yes Yes Yes 7 x 2 x 61/2
KRC-922 599.00 14.8 65 P M 10 2 C Yes Yes Yes 7 x 2 x 51/4
KRC-722 499.00 14.8 65 P M 10 2 C Yes Yes Yes 7 x 2 x 51/4
KRC-7100 469.00 Both M 24 2 C Yes Yes Yes 7 x 2 x 51/8
KRC-712 429.00 14.8 65 Both 15 x 2, 1.0 M 10 2 C Yes Yes Yes 7 x 2 051/2

4 x 2
KRC-512 399.00 15.3 65 Both 4 1.0 A 10 2 C Yes Yes Yes 61/4 x 13/4 x 43/4
KRC-3100 299.00 Both 4 1.0 M 10 2 C Yes es Yes 7 x 2 x 41/2
KRC-2100 259.00 Both 4 1.0 A 5 2 C Yes Yes 7 x 2 x 51/4
KRC-112 199.00 15.8 65 Both 5 1.0 A 1 C Yes Yes 61/4 x 2 x 01/2
KZC-657 299.00 Both 15 1.0 2 C Yes B Yes U Yes 63/4 x 21/2 x 61/2

KRACO ETR-1089 279.95 26.8 40 S 15 45 10 No 2 2 C Yes B Yes C Yes 7 x 5 x 2
ETR-1088 249.95 26.8 40 S 15 45 10 No 2 2 C Yes D Yes C Yes 7 x 5 x 2
KHP-1085 249.95 26.8 40 S 15 50 10 No 2 C Yes B Yes C Yes 7 x 5% x 2
KGE-803 249.95 28.1 45 S 15 40 10 No 5 C Yes No No C Yes 7 x 51/2 x 13/4
KID -597 239.95 26.8 50 S 5 47 10 No 1 C Yes No No C Yes 7 x 51/2 x 2
KID -595 159.95 29.3 40 S 5 40 10 M 1 C No 0 No C Yes 7 x 5 x 2
KGE-801 239.95 29.3 50 S 15 48 10 No 5 C No No No C Yes 7 x 5 x 2
KXI-89 189.95 30.3 35 S 4.5 45 10 No 0 1 C No No No C Yes 61/4 x 5 x 13/4

LEAR JET A-16 349.95 17.2 Both 16 x 4 10 M 12 2 C Yes CID Yes No 7 x 2 x 5
A-10 299.95 17.2 Both 7 x 4 10 M 12 1 C Yes D Yes No 7 x 2 x 5
A-14 249.95 17.2 S 7 x 4 10 M 12 1 C Yes No No 7 x 2 x 5
A-26 199.95 23.3 Both 4.5 x 4 10 M 2 C Yes D Yes No 7 x 2 x 5
A-30 179.95 24.3 S 18 x 4 10 M 5 C Yes D No No 7 x 13/4 x 5
A-31 149.95 23.3 S 17 x 4 10 M 5 C No No No 7 x 2 x 5
A-89 149.95 24.3 Both 6 x 4 10 M 2 C Yes No No 61/4 x 13/4 x 5
A-90 129.95 24.3 S 6 10 M 1 C Yes No No 63/4 x 13/4 x 43/4
A-77 99.95 24.3 S 6 x 4 10 A 1 C No No 61/4 x 13/4 x 43/4
A-76 99.95 23.3 S 5 x 4 10 A 1 C No No 61/4 x 13/4 x 43/4
6313 79.95 23.3 S 5 10 A 1 No No 61/2 x 13/4 x 13/4

MAJESTIC MCR 1000AN 99.95 19.2 75 S 6 60 M C No No 63/4 x 13/4 x 43/4
ELECTRONICS MCR 1700AN 129.95 Both 45 M C Yes No 63/4 x 13/4 x 43/4

MCR 1100 89.95 S 8 45 M C No No 51/2 x 13/4 x 43/4
MCR 2300 149.95 75 S 25 60 5.0 M C Yes 0 No 7 x 13/4 x 41/2
MCR 2500 169.95 19.2 75 S 25 60 5.0 M C Yes D No 7 x 13/4 x 41/2
MCR 2900 189.95 25.2 Both 7 50 M 0 C Yes D No 61/2 x 13/4 x 47/s
MCR 3600PLL 299.95 Both 8 50 5.0 M 2 C Yes D No 7 x 13/4 x 43/4
MCR 3800HP 299.95 34.7 S 25 50 5.0 M 2 C Yes D No 7 x 13/4 x 5

MARANTZ CAR 302 250.00 14.77 65 Both 4 0.9 A 5 2 C No B No Yes 21/2 x 71/2 x 43/4
CAR 320 165.00 16.38 60 S 4 0.9 M 1 C Yes No Yes 13/4 x 6/ x 43/4
CAR 322 250.00 14.77 65 S 4 0.9 M 2 C Yes B Yes Yes 13/4 x 63/4 x 43/4
CAR 355 300.00 14.77 65 Both 4 0.9 M 1 C Yes Yes Yes 2 x 7 x 43/4
CAR 300 360.00 14.77 65 Both 4 0.9 M 6 2 C Yes B Yes Yes 2 x 7 x 43/4
CAR 312 200.00 16.38 60 S 4 0.9 M 1 C No No Yes 13/4 x 63/4 x 43/4

METROSOUND CS 900 319.95 19.3 50 9 x 4 50 0.9 M 12 2 C Yes 0 Yes I No 7 x 41/2 0 2
CS 700 249.95 19.3 50 P 3 x 4 50 0.9 M 0 2 C Yes 0 Yes I No 6114 x 43/4 x 2
CS 600 224.95 19.3 50 P 3 x 4 50 0.9 M 6 2 C Yes No Yes I No 61/4 x 43/4 x 2
CS 500 179.95 19.3 50 P 6 50 0.9 M 0 2 C Yes No Yes I No 61/4 x 43/4 x 2
CS 400PBT 139.34 25 50 P 6 50 1.0 M 0 2 C Yes No Yes I No 7 x 51/4 x 15/s
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MITSUBISHI CZ -747 499.95 24 BO P 50 A 10 2 C Yes B Yes Yes 2 x 7 x 43/4

RX-735 319.95 23 65 S 4 55 5 A 12 1 C Yes No Yes 2 x 7 x 43/4
RX-909 319.95 22 86 S 14 55 5 A 5 2 C Yes 0 No Yes 2 x 7 x 6
RX-755 269.95 22 86 S 4 50 5 A 5 1 C Yes No Yes 2 x 7 x 6
CZ -725 229.95 22 80 P 50 M 2 C Yes B Yes Yes 2 x 61/4 x 43/4
RX-707 229.95 22 86 5 4 50 5 A 5 1 C Yes No Yes 2 x 7 x 43/4
RX-726 199.95 22 80 S 4 50 5 M 1 C Yes Yes Yes 2 x 61/4 x 43/4
RX-711 179.95 23 65 S 4.5 50 5 M 5 1 C No Yes Yes 21/2 x 73/e x 43/4
RX-723 139.95 22 68 S 3.5 50 5 M 1 C No No Yes 13/4 x 61/4 x 41/4

NAKAMICHI T0-1200 1260.00 20 60 P A 10 3 C Yes FIX Yes Yes 71/4 x 21/4 x 6

PANASONIC CO -S703 229.95 14 ( 35 S 3 x 4 50 3 A 5 1 C No No I Yes 2 x 51/4 x 7
50 dB

CO -S713 219.95 14 (a 35 S 3 x 4 50 3 A 5 2 C No B No I Yes 2 x 51/2 x 7
50 dB

CO -S708 219.95 19 0 35 S 3 50 3 A 5 2 C No No 1 Yes 2 x 51/4 x 7
50 dB

C0 -S717 219.95 14 (0 35 S 3 50 3 A 5 1 C Yes No I Yes 2 x 51/4 x 7
50 dB

CO -S687 189.95 14 (0 35 S 3 x 4 50 3 A 5 1 C No No i Yes 2 x 51/4 x 7
50 dB

CO -S682 189.95 14 0 35 S 3 x 4 50 3 A 5 1 C No No I Yes 2 x 51/4 x 7
50 dB

CO -S678 189.95 14 0 35 S 3 50 3 A 1 C No No 1 Yes 13/4 x 51/4 x 7
50 dB

CO.S958 539.95 19 0 35 Both 3.0 x 4 50 3.0 A 10 2 C Yes B Yes I Yes 2 x 51/8 x 7
50 dB

CO -S818 349.95 19 (0 35 Both 3.0 x 4 50 3.0 A 10 1 C No Yes I Yes 2 x 5 x 61/4
50 dB

CO -S903 429.95 19 0 35 Both 4.0 x 4 50 1 M 12 2 C Yes B Yes I Yes 2 x 5 x 7
50 dB

CO -S788 299.95 19 ( 35 S 3.0 x 4 50 3 A 10 1 C No Yes I Yes 2 x 5 x 61/4
50 dB

CO -5768 289.95 14 ( 35 S 3.0 x 4 50 3 A 5 2 C Yes Yes I Yes 2 x 51/4 x 7
50 dB

CO -S763 269.95 14 ( 35 S 3.0 x 4 50 3 A 5 2 C Yes B Yes I Yes 2 x 51/4 x 7
50 dB

CO -S747 249.95 14 (0 35 S 14 x 4 50 3 A 0 2 C No B Yes I Yes 13/4 x 51/4 x 7
50 dB

CO -S668 169.95 14 (a 35 S 3 50 3 A 5 1 C No No I Yes 2 x 51/4 x 7
50 dB

CO.6868 149.95 14 (0 35 S 2 50 3 1 C No No I Yes 13/4 x 51/4 x 7
50 dB

RM-710 1399.95 18 0 45 15 x 4 70 0.02 M 12 E0 C Yes B Yes t Yes 13/4 x 9 x 28;
50 dB tOverhead.

RM-310 599.95 23 0 35 10 x 4 80 M Ell C No No t Yes 13/4 x Vie x 271/4
50 dB

PARASOUND RDR90 169.95 14 60 Both 4 60 0.8 M 10 2 C Yes I 63/4 x 13/4 x 51/4

PHILIPS AUTO AC825 599.95 P M 12 2 C No B Yes I No 2 x 7 x 6
AUDIO

PIONEER RP -2000 129.95 23.2 50 S 3.2 5.0 1 C No No Yes 2 x 71/4 x 51/4
KP-2500 149.95 19.2 50 S 3.2 5.0 1 C No No Yes 2 x 71/4 x 6
KP-2205 159.95 23.2 50 S 3.2 5.0 1 C No No Yes 13/4 x 71/2 x 43/4
KP-4500 169.95 19.2 50 S 3.2 5.0 1 C Yes No Yes 2 x 71/s x 6
KP-3500 179.95 23.2 50 S 3.0 5.0 M 1 C No No Yes 2 x 71/2 x 6
KP-4205 184.95 23.2 50 S 3.2 5.0 1 C Yes No Yes 13/4 x 71/4 x 43/4
KP-5500 189.95 14.3 74 S 3.1 5.0 5 1 C No No Yes 2 x 71/4 x 6
KP-A400 209.95 17 70 S 3.2 5.0 5 1 C No No Yes 2 x 71/s x 51/4
KP-A500 239.95 17 70 Both 3.2 5.0 5 2 C No No Yes 2 x 71/s x 51/4
KP-6500 219.95 19.2 74 S 2.9 5.0 5 1 C No No Yes 2 x 71/4 x 6
KP-A600 249.95 17 70 S 2.9 5.0 5 1 C Yes No Yes 2 x 71/4 x 51/4
KE-2100 229.95 14.3 74 S 3.2 5.0 M 10 1 C No No Yes 2 x 71/4 o 6
KP-7500 259.95 19.2 74 S 2.9 5.0 1 C Yes 0 Yes Yes 2 x 71/s x 6
KP-A700 259.95 17 70 Both 3.2 5.0 5 2 C Yes No Yes 2 x 71/8 x 51/4
UKE-3100 269.95 19.2 50 S 3.2 5.0 15 1 C No No Yes 2 x 71/4 x 43/4
KE-5100 289.95 19.2 70 S 2.9 5.0 15 1 C No No Yes 2 x 71/4 x 6
KE-6100 329.95 19.2 70 S 2.9 5.0 15 1 C No 0 Yes Yes 2 x 71/s x 6
UKE-7100 349.95 19.2 70 S 3.? 5.0 15 2 C Yes 0 Yes Yes 2 x 71/4 x 43/4
KE-7200 379.95 17 70 S 3.2 5.0 15 2 C Yes 0 Yes Yes 2 x 71/4 o 43/4
UPX-9600 299.95 19.2 70 P 5 2 C Yes D Yes Yes 2 x 71/8 x 43/4
KEX-20 299.95 19.2 74 P 15 2 C No 0 Yes Yes 2 x 71/s x 6
KEX-50 379.95 19.2 70 P 15 2 C No D Yes Yes 2 x 71/2 x 6
KEX-65 419.95 19.2 70 P 15 2 C Yes 0 Yes Yes 2 x Via x 51/4
TP-6006 129.95 S 3.0 5.0 M 1 8 Yes 2 x 71/2 x 61/4
KP-575 129.95 S 3.0 5.0 1 C Yes No U No 2 x 43/4 561/2
KP-500 189.95 14.3 74 S 3.0 5.0 2 C No No U No 2 x 75/e x 71/2
KPX-600 139.95 14.3 74 P 2 C No No U No 23/e x 73/8 x 61/4
KP-4040 159.95 P 2 C No 0 Yes U No 2 x 51/2051/4
KP-9090 379.95 P 2 C Yes 0 Yes U No 2 x 51/4 x 61/4
GEX-60 219.95 19.2 70 P 15 2 U No 2 x 51/2 x 51/4
GEX-90 299.95 19.2 70 P 15 2 U No 2 x57/4 x 51/4

PROTON P202 199.95 19.2 60 Both 6 100 0.5 M 0 2 C No 8 Yes I Yes 61/4 x 15/e x 51/2
P202A 219.95 19.2 60 Both 6 100 0.5 M 0 2 C No B Yes I Yes 61/4 x 13/4 x 51/4
P204 299.95 22.1 60 Both 6 100 0.5 M 10 2 C Yes B Yes I Yes 61/2 x 2 x 51/4
P212 369.95 22.1 60 Both 6 x 4, 100 0.3 M 10 2 C Yes B Yes I Yes 63/4 x 2 x 53/4

10 x 2
P207 479.95 22.1 60 P M 10 2 C Yes B/C Yes I Yes 71/e x 2 x 53/4
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ROYAL SOUND RS1900 100.00 11 50 S 10 70 10 M 0 1 C No No No I Yes 13/4 x 41/4 x 7

RS2410 200.00 11 50 S 10 70 10 M 0 1 C Yes No No I Yes 13/4 x OA x 7
RS2500 300.00 14 65 Both 10 x 4 70 10 A 10 2 C Yes No No I Yes 2 x 41/4 x 63/s
RS2610N 400.00 10 40 Both 10 70 10 A 12 2 C Yes No Yes I Yes 13/4 x 41/2 x 7

SANSUI CX-900 500.00 14.8 65 P A 18 2 C Yes BiC Yes Yes 7 x 2 x 61/e
CX-910 500.00 14.8 65 P A 18 2 C Yes BiC Yes Yes 73/s x 21/4 x 61/4
RX-700 420.00 14.8 65 Both 40 A 18 3 C Yes B Yes Yes 7 x 2 x 71/2
RX-710 420.00 14.8 65 Both 40 A 18 3 C Yes B Yes Yes 73/e x 21/4 x 61/4
RX-500 360.00 14.8 65 Both 12 A 18 3 C Yes Yes Yes 7 x 2 x 71/2
RX-510 360.00 14.8 65 Both 12 A 18 3 C Yes Yes Yes 73/e x 2 x 71/2

SANYO FT50 49.95 S 3.8 10.0 1 C No C Yes 43/4 x 61/4 x 13/4
FT802 79.95 S 3.0 10.0 1 C Yes C Yes 6 x 2 x 53/4
FT804 99.95 S 8.0 5.0 2 C Yes Yes C Yes 6 x 2 x 53/4
FTC1 59.95 26.2 S 3.0 10.0 M 1 C No No Yes 61/4 x 41 x 13/4
FTC28 79.95 26.2 35 S 3.0 10.0 M 1 C Yes No Yes 61/4 x 43/4 x 13/4
FTC38 99.95 23.8 60 S 9.5 1.0 M 1 C Yes Yes Yes 61/4 x 43/4 x 13/4
FTC40 119.95 21.6 60 S 9.5 1.0 M 2 C Yes Yes Yes 61/4 x 43/4 x 2
FTC45 119.95 21.6 60 S 3.0 10.0 M 5 1 C Yes No Yes 61/4 x 47/s x 13/4
FTC27 149.95 20.2 60 S 9.5 1.0 M 2 C Yes B No Yes 61/4 x 41/s x 2
FTC46 149.95 21.6 60 S 9.5 1.0 M 5 1 C Yes No Yes 61/4 x 43/4 x 2
FTC12 149.95 20.2 60 S 2.4 5.0 M 1 C Yes No Yes 61/4 x 43/4 x 2
FTC18 149.95 21.6 60 P M 5 2 C Yes B Yes Yes 61/4 x 43/4 x 2
FTC48 159.95 23.8 60 S 9.5 1.0 M 2 C Yes B Yes Yes 6'/4 x 51/8 x 2
FTC68 179.95 21.6 70 Both 9.5 1.0 M 2 C Yes B Yes Yes 61/4 x VA x 2
FTC70 199.95 21.6 70 S 9.5 1.0 M 5 2 C Yes B Yes Yes 61/4 x 47/s x 2
FTV76 79.95 25.8 35 S 3.0 10.0 M 1 C No No Yes 71/2 x 43/4 x 2
FTV80 99.95 21.6 60 S 9.5 1.0 M 1 C Yes Yes Yes 71/s x 51/2 x 2
FTV84 129.95 23.8 60 S 9.5 1.0 M 2 C Yes Yes Yes 71/s x 51/s x 2
FTV90 149.95 23.8 60 S 9.5 1.0 M 2 C Yes B Yes Yes 71/s x 5'/e x 2
FTV88 149.95 21.6 70 S 3.0 10.0 M 5 1 C Yes No Yes 7 x 51/s x 2
FTV98 179.95 21.6 70 Both 9.5 1.0 M 2 C Yes B Yes Yes 71/2 x 51/8 x 2
FTV92 179.95 21.6 70 5 9.5 1.0 M 5 2 C Yes No Yes 7 x 51/s x 2
FTV100 199.95 S 9.5 1.0 M 5 2 C Yes B Yes Yes 71/s x 51/s x 2
FT590 279.95 20.2 70 P M 10 2 C Yes B Yes Yes 7 x 51 x 2
FTC120 269.95 16.8 70 Both 10.0 1.0 M 2 C Yes B,C Yes Yes 61/4 x 51/s x 2
FTX140 299.95 16.8 70 Both 15.0 0.3 M 2 C Yes B/C Yes Yes 71/s x 51/2 x 2
FTX160 349.95 16.8 70 Both 15.0 0.3 M 6 C Yes B/C Yes Yes 71/2 x 51/2 x 2
FTX180 399.95 17.6 70 Both 15.0 0.3 M 12 6 C Yes BIC Yes Yes 71/2 x 51/2 x 2

SHERWOOD CRD-100 219.95 17.3 65 Both 12 0.5 M 0 1 C Yes Yes I Yes 2 x 51/2 x 71/4
CRD-200 299.95 16.3 65 Both 12 0.5 M 10 2 C Yes B Yes I Yes 2 x 57/s x 71/4
CRD-300 379.95 14.8 65 Both 12 0.5 M 12 2 C Yes B Yes I Yes 2 x 51/8 x 71/4

SONY XRM-10 379.95 20 60 S 4 1.0 2 C Yes Yes Yes 7l, x 6 x 2
XR-15 199.95 20 60 S 4 1.0 2 C Yes Yes Yes 71/4 x 53/e x 2
XR-25 239.95 20 65 Both 4 1.0 4 C Yes Yes Yes 63/2 x 43/4 x 13/4
XR-45 279.95 20 70 Both 4 1.5 M 10 2 C Yes Yes Yes 71/4 x 51/s x 2
XR-65 229.95 20 70 Both 4 1.5 M 10 3 C Yes B Yes Yes 71/s x 51/4 x 2
XR-75 474.95 20 70 (2) P M 12 2 C Yes B Yes Yes 71/2 x 6 x 2
XR-85 479.95 20 70 Both 14 0.5 M 12 2 C Yes Yes Yes 71/2 x 6 x 21/4
XR-100 649.95 20 70 (2)3 P M 12 2 C Yes C Yes Yes 71/s x 6 x 2
XT -11 349.95 12 U

XK-25 349.95 P 2 C Yes B Yes U

SPARKOMATIC SR 308 249.95 10.8 22.5 60 10 M 10 2 C Yes 0 Yes I Yes 7 x 11/2 x 51/4
SR 305 139.95 23.3 50 22.5 60 10 M 5 C No No I Yes 7 x 13/4 x 51/s
SR 306 129.95 23.3 50 22.5 60 10 M 1 C No No I Yes 7 x 13/4 x 51/4
SS 310 129.95 22.5 10 2 C Yes D Yes U Yes 51/4 x 13/4 x 63/4
SR 304 119.95 23.3 50 5 60 10 1 C Yes No I Yes 63/2 x 11/4 x 43/e
SR 303 119.95 23.3 50 5 60 10 M 1 C Yes No I Yes 7 x 13/4 x 43/4
SR 300 89.95 29.3 50 4.5 60 10 M 1 C No No I Yes 7 x 13/4 x 43/s
SR 200 89.95 29.3 50 5 60 10 M 1 8 No No t Yes 7 x 13/4 x 43/4
SS 30E 89.95 22.5 10 2 C No 0 Yes U Yes 51/4 x 13/4 x 55/8
SR 120 79.95 29.3 4.5 10 M 5 1 No I Yes 7 x 13/4 x 43/4
SR 35 69.95 32.8 4.5 10 M 1 C No I Yes 7 x 2 x 43/4
SR 110 39.95 2 10 5 1 No I Yes 61/4 x 13/4 x 33/4
SS 200 34.95 2 55 10 1 C No U Yes 43/8 x 13/4 x 6%
SS 100 34,95 2 55 10 1 8 No U Yes 51/2 x 21/4 x 53/i
SR 100 29.95 10 1 No I Yes 63/2 x 21 x 43/4

TANCREDI TSS-3030 149.95 24 45 S 25 50 1 M 2 C Yes D No 13/4 x 51/2 x 71/2
TSS-2020 99.95 24 45 S 25 50 1 M 1 C No No 13/4 x 71/s x 51/s
TCX-7100 279.95 23 65 Both 7 55 1 M 12 2 C Yes 0 No 63/8 x 1% x 41/a
TCX-6060 189.95 23 65 Both 7 55 1 M 5 C D 65/e x 13/4 x 41/2
TC-5050 149.95 20 65 S 7 46 1 M 1 C Yes No 11/4 x 65/s x 43/4
TC-2010 79.95 20 65 S 7 46 1 M 1 C Yes No 13/4 x 65/s x 43/4
TC-2060 139.95 20 65 S 7 46 1 M 5 C No 7 x 45/e x 41/2
TC-1200 139.95 20 65 S 7 46 1 M 1 C Yes 63/s x 1% x 43/4
TC-1150 109.95 20 65 S 7 46 1 M 1 C No 15/s x 63/8 x 45/s
TC-1100 99.95 20 65 S 7 46 1 M 1 C Yes 15/e x 61/4 x 43/s
TC-950 79.95 20 65 S 7 46 1 M 5 1 C No No 53/4 x 17/s x 41/8

YAMAHA YCR-900 550.00 17.3 80 S 12 1.0 M 12 2 C Yes B Yes I 7 x 2 x 51/2
YCR-700 480.00 17.3 80 S 3.5 1.0 M 10 2 C Yes B Yes I 61/4 x 2 x 5
YCR-500 400.00 17.3 80 S 3.5 1.0 1 C Yes B I 61/4 x 2 x 5
YCT-800 600.00 17.3 80 P 0.4 M 12 2 C Yes B Yes I 7 x 2 x 51/2
YCT-600 450.00 17.3 80 P 0.4 10 C B I 61/4 x 2 x 5

For Manufacturers' Addresses, see page 31
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ACOUSTIC RESEARCH AR1CS 129.99 100 51/4 4 63-30, -3 dB 2 F 11/4 No 86 dB SPL 1 watt 1 meter).
AR3CS 64.99 20 4 4 110-30 W F 13/4 No 90 d8 SPL w m).
AR1MS 110.00 185 41/2 4 95-25, -3 dB 2 S No 85 dB SPL w m); brackets opt.

ADS 300i 134.50 100 51/4 4 50-20 ±3 2 F 11/2 No
320i 189.50 100 51/4 4 58-20 ±3 2 t t No tSurface-mount tweeter; flush -

mount woofer in 41/2 -inch hole
with 15/e -inch maximum depth.

CS400 250.00 100 (2) 7 4 32-150 Hz ±3 F 31/2 No AX -1 electronic crossover inc.
200c 134.50 50 4 4 85-20 ± 3 2 S No
300c 174.50 75 51/4 4 68-20 ±3 2 S No

AFS KRIKET 8272 102.50 60 1/4 60..20 2 F 3

8232 92.50 50 /4 60.20 2 F 21/2
8234 133.95 60 /4 55.22 2 F 21/2
8231 68.95 50 1/4 60..15 W F 21/2
8424 114.95 25 65.22 2 F 11/2

8422 84.95 25 65-20 2 F 11/2

8421 52.50 25 65-15 W F 11/2

8074 154.95 60 x 10 55.-22 2 F 31/2
8072 102.95 60 x 10 55-20 2 F 31/2
8032 94.95 50 x 10 55.20 2 F 3
2031 28.95 50 x 10 55.20 W F 3
2122 37.50 25 x 6 60-20 2 F We
8976 218.95 100 x 9 35-22 ±5 3 F 33/4

8974 179.95 90 x 9 40.22 2 F 33/4

8972 128.95 80 x 9 40-18 2 F 33/4

8932 94.95 70 x 9 45-18 2 F 31/4

8931 71.50 70 x 9 45-15 10 F 31/4

2734 59.95 35 x 7 60-20 2 F 21/2
2121 24.95 25 x 6 60-15 2 F 13/4

7311 16.50 25 1,5 80-15 W F 11/4

0002 77.50 60 5k -22k C 3/8

0003 64.95 60 100-5 F 2
0004 102.50 100 x 9 35-5 F 31/2

ALPHASONIK TPX-3t 25.00 50.00 150 tCrossover.
W6920G 54.00 108.00 60 6 x 9 4 40-3 ±4 W F 33/4 No
W620G 54.00 108.00 60 6 4 453 ±4 W F 33/4 No
WP820 54.00 108.00 60 8 4 40-3 ±4 W F 33/4 No
M55G 26.10 52.20 20 8 1.1k -6k ±4 F 2 No
T356 13.30 26.60 10 8 2.5k -18k ±4 F 1 No

DT12G 13.30 26.60 10 4 3k 20k ±4 F 1/2 No

ALPINE 6108 99.95 80 8 4 35-400 Hz F 31/2 Yes 90 dB SPL 1 wan ...1 meter).
6112 159.95 150 12 4 20-400 Hz F 51/4 Yes 92 dB SPL wim .

6117 99.95 80 4 2k -30k 2 S Yes 89 dB SPL wim .

6130 44.95 20 31/2 4 130-20 W F 11/2 Yes 88 dB SPL wim .

6141 49.95 20 4 4 80-20 W F 11/2 Yes 90 dB SPL vein .

6142 49.95 40 4 x 6 4 80-20 W F 11/2 Yes 91 d8 SPL w.m .

6151 59.95 60 51/4 4 65-20 W F 11/2 Yes As above.
6161 69.95 60 61/2 4 60-20 W F 11/2 Yes As above.
6162 79.95 100 61/2 4 40-3 F 25/8 Yes 89 dB SPL wim .

6203 79.95 40 61/2 4 70-20 2 F 23/8 Yes 90 d8 SPL wim .

6205 99.95 40 6 x 9 4 50-18 : F 3 Yes 91 dB SPL wim .

6207 129.95 80 51/4 4 50-20 2 F 15/8 Yes 90 dB SPL wim .

6209 99.95 80 6 x 9 4 45-25 2 F 3 Yes 93 dB SPL wim .

6214 99.95 60 4 x 10 4 60-20 2 F 23/8 Yes 91 dB SPL %vim .

6216 69.95 40 4 4 60-20 2 F 11/2 Yes 89 dB SPL win .

6217 109.95 60 4 4 80-20 2 F 11/2 Yes 86 dB SPL win .

6226 89.95 80 61/2 4 45-20 2 F 21/2 Yes 91 dB SPL win .

6227 199.95 80 51/4 4 70-35 2 F 13/4 Yes 86 dO SPL w/m .

6236 79.95 60 51/4 4 50-20 2 F 11/2 Yes 91 dB SPL win .

6292 119.95 80 6 x 9 4 30-20 2 F 21/4 Yes 89 dB SPL win .

6352 89.95 60 51/4 4 65-20 3 F 11/2 Yes 91 dB SPL wim .

6363 119.95 80 61/2 4 65-20 3 F 11/2 Yes 89 dB SPL w/m .

6391 149.95 100 6 x 9 4 30-20 3 F 33/4 Yes 91 de SPL w'm .

ALTEC LANSING TK-1 79.95 40 3 4 5k -18k ±4 C 7/8

SK -1 129.95 80 51/4 4 100-10 ±5 C 2

SW -1 259.95 40 6 x 9 1k 39-150 Hz ±4 C 2°'e
Inc.

AL -1 389.95t 39-18 3 C tFive components: two TK-1s, two
SK -1s, and one SW -1.

6 x 9-4A Duplex 179.95 100 x 9 80-18 ±6 2 C 13/4

6 x 9-46 Super 259.95 150 0 9 60-18 Lt 5 2 C 2

Duplex
6 x 9-4C Duplex II 129.95 100 x 9 93-16 ±6 2 C 21/2

SK -2 Duplex 119.95 100 1/4 130-18 ±6 2 F 21/2

ARAiMOTORDLA 6700638 70.95 25 x 9 63-20 ±5 3 F 33/4 No
6700639 64.25 25 x 9 63-20 ±5 2 F 33/4 No
6700641 29.25 20 x 6 130-17 ±5 2 F 2 No GM dash upgrade.
6700642 54.25 25 63-20 ± 5 3 F 21/2 No
6700643 42.50 25 63-20 -±5 2 F 21/2 No
6700646 34.25 20 1/4 150-15 ±5 2 F 11/2 No
6700647 32.50 25 150-15 ±5 2 F 2 No
6700649 17.50 20 1/2 100-15 ±5 W F 11/2 No Ford 8 GM dash upgrade.

AUDAX EZ-302 250.00 30 50-20 2 S No

HIF 13 J 22.99 30 1/4 42-5 F 21/2 No
HIF 17 JS 24.99 30 1/2 29-5 F 3,/e No
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AUDIO PRO B2-07 595.00 30 (2) 41/2 40-250 Hz, -2 dB S Yes Crossover Inc.
Inc.

AUDIO SOURCE LS -.5 79.95 159.90 40 4 x 23/4 4 100-20 t3 2 S Yes
LS -Four 84.95 169.90 50 4 4 100-20 ±3 2 F 11/4 Yes
LS -Eight 24.95 49.90 40 3 4 100-20 t5 2 S Yes

AUDIOVOX/HI-COMP PPS -692 149.95 200 6 x 9 4 30-20 2 F 41/2 Yes
TRYVOX-100 79.95 100 6 x 9 4 50-20 3 F 41/2 Yes
TRYVOX-20 62.95 30 6 x 9 4 70-17 3 F 41/2 Yes
TRYVOX-25 55.95 25 51/4 4 70-16.5 3 F 21/2 Yes
COSP-20 39.95 100 51/4 4 50-16 2 F 21/2 Yes

AUM AUDIO MAESW-1220 109.95 125 12 4 20-500 Hz ±3 S 14 Yes
MAESW-620 99.95 100 61/2 4 30.500 Hz ±3 S 8 Yes
MASW-1220 61.95 125 12 4 20-1 1-.3 S 41/2 Yes
MASW-620 49.95 100 61/2 4 30-3 ±3 S 21/2 Yes
MABM-1020 53.95 125 10 4 40-4 ±3 S 41/4 Yes
MABM-810 33.95 100 8 4 150-10 ±3 S 21/2 Yes
MABM-510 29.95 70 51/4 4 150-6 ±3 S 13/4 Yes
MABM-410 27.95 50 4 4 200-7 ±3 S 13/4 Yes
MAT -136 31.95 100 3 8 2k -20k ±3 C 7/8 Yes

BECKER ELECTRONICS Radian C Series 149.00 100 6 x 9 4 38.20 ±6 2 F 41/4 Yes Biamp capable.
693 Triad
RCS 413 Triad 129.00 50 4 x 10 4 45-20 ±6 2 F 33/4 Yes As above.
RCS 62 99.00 45 61/4 4 55-20 ±6 2 F 11/2 Yes
RCS 52 98.00 40 51/4 4 62-20 ±6 2 F 21/2 Yes
RCS 42 79.00 25 4 4 60-20 ±6 2 F 11/2 Yes
RCS 40 59.00 25 4 4 60-20 ±6 F 11/2 Yes
RCS 692 189.00 100 6 x 9 4 38-20 ±6 2 F 41/4 Yes As above.
RCS 65 199.00 80 61/2 4 42-20 ±6 2 F 23/4 Yes
RCS 462 99.00 25 4 x 6 4 100-20 ±6 2 F 13/4 Yes
RCS 30 49.00 25 31/2 4 150-12 ±6 F 11/2 Yes
RCS 41 149.00 BO 4 4 100-20 ±6 2 F 11/4 Yes
RCS 6s 159.00 80 61/2 4 45-2.5 ±6 F 23/4 Yes
RCS 6d 89.00 80 61/2 4 45-2.5 ±6 F 23/4 Yes
RCS 511 189.00 50 5 4 100-20 ±6 3 F 33/e Yes Fits 4 x 10 -inch cutouts.
RCS 611 199.00 80 61/2 4 60-20 ±6 3 F 33/e Yes Fits 6 x 9 -Inch cutouts.
RCS 690 89.00 100 6 x 9 4 38-4 ±6 F 41/i Yes
RCS 217TW 49.00 80 4 3k -20k ±6 F 11/2 Yes
RCS 134 MD 59.00 80 5 4 1k -8k ±6 F 2 Yes
RCS 150 MD 69.00 80 51/4 4 100-5 ±6 F 21/2 Yes
RCS 826 89.00 80 8 4 50-4 ±6 F 33/4 Yes
RCS 1026 109.00 100 10 4 34-2 ±6 F 41/4 Yes
RCS 1226 119.00 100 12 4 29-2 ±6 F 55/8 Yes
RCS 102SUB 89.00 150 10 4 22-1.5 ±6 F 43/s Yes
RCS 693C 199.00 100 6 x 9 4 38-20 1.- 6 2 S Yes Model RCS 693 in cloth -covered

enclosure with handle.
RCS 252C 239.00 100 (2) 5 4 100-20 -±6 2 S Yes

BON SONIC 593 59.95 25 51/4 3 F

693 69.95 25 6 x 9 3 F

694 79.95 25 6 x 9 4 F

695 89.95 25 6 x 9 5 F

BX330 109.95 25 3 S

BX550 129.95 25 5 S

BOSE 1401-11 496.00} 41/2 0.5 F 13/4 No tSystem Inc. four speakers and
ECl/amp (see separate listing).

BOSTON ACOUSTICS C700 198.00 100 51/4 4 50-20 ±3 2 F 11/2 No

B 8 W LM -1 590.00 4 4/8 95-25 it(' 2 S No tilt 8 ohms; at 4 ohms, 80 Hz to
16 kHz, ±4 dB.

LM-1PM 530.00 4 4/8 31-25 ±5t 2 C 25/a No tAt 8 ohms; at 4 ohms, 31 Hz to
16 kHz, ±5 dB.

CANTON HC 100 250.00 35 41/2 4 48-30 ±6 2 S No
AC 200 350.00 30 41/2 4 48-25 ±6 1 S No Internally biamped.

Inc.
Pullman 400.00 50 (4) 41/2 4 45-30 ±6 3 S No

CERWIN-VEGA CS -18A 199.95 150 6 x 9 4 30-20 ±2 2 F 3 Yes Circuit breaker for HF; IM and
Doppler filter.

CS -17 159.95 100 6 x 9 4 40-20 ±2 2 F 15/e Yes As above.
CSW-16 79.95 150 6 x 9 4 30.3 ±3 F 3 Yes
CSW-21 89.95 250 12 4 12-250 Hz ±3 F 6 Yes Mounting baffle and porting

tube inc.

CONCORD ELECTRONICS HPS-151 79.95 30 4 50.20 F 11/4 No
HPS-260 99.95 50 61/2 4 40-20 2 C 23/4 No
HPS-263 129.95 90 6 x 9 4 40-20 2 C 23/4 No
HPS-265 109.95 80 51/2 4 40-20 2 C 23/4 No Biamp capable.
HPS-266 139.95 120 61/2 4 40-20 2 C 23/4 No As above.
HPS-271 159.95 120 6 x 9 4 40-20 2 C 23/4 No As above.

CRAIG V191 34.95 10 51/4 4 95-16 ±6 C 13/4 Yes
V106 20.95 10 4 6 130-15 ±6 F 11/2 Yes

(Continued) V107 21.95 8 61/4 6 70-17 ±10 F 13/4 Yes
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CRAIG V230 44.95 20 61/4 70-20 ±10 3 F 2 Yes
(Continued) V242 36.95 20 6 x 9 45-17 ±5 W F 3 Yes

V252 49.95 20 6 x 9 40-20 ±10 3 F 3 Yes
V300A 24.95 15 31/2 130-18 ± 6 F 11/2 Yes
V301A 44.95 15 4 120-25 ± 8 W F 11/2 Yes
V302A 42.95 15 53/8 110-13.5 ±10 F 11/4 Yes
V203A 42.95 10 61/4 80-17.5 ±8 F 13/4 Yes

V305A 54.95 25 04 70-17 ±9 F 2 Yes
V322A 59.95 211 4 120-20 ±9 2 F 13/4 Yes
V323A 69.95 25 61/4 70-21.5 ±9 2 F 2 Yes Biamp capable.
V341 39.95 15 4 x 6 100-21 ±6 W F 13/4 Yes
V363A 84.95 25 6 x 9 60-23 ±9 2 F 3 Yes
V351A 99.95 25 6 x 9 60-22 ±10 3 F 3 Yes As above.
V822 99.95 80 61/4 80-10 ±3 2 F 2 Yes
V830 119.95 80 61/4 80-20 ±6 3 F 2 Yes
V862 129.95 100 6 x 9 60-22 ±6 2 F 3 Yes As above.
V851 139.95 100 6 x 9 60-22 ± 6 3 F 3 Yes As above.

CYBERNET CSP-120 149.00 60 4 8 100-20 ±5 2 S 45/s No Weather treated.

DYNAMIC ACOUSTICS HPP-5010 69.50 45 51/4 4 55-20 ±3 2 S 21/2

HPP-6515 99.50 65 61/2 4 50-20 ±3 2 S 3l%

HPP-6915 159.50 100 6 x 9 4 50-20 ±3 3 S Os
BHT -85D 20.00 40 4 1.5k -22k ±2 S 11/4

120DFW26P 30.00 50 41/2 4/8 75.5 ±2 C 2

130RFW10P 40.00 70 51/4 4/8 55-4 ±2 C 23/4

160RFW27P 45.00 80 61/2 4/8 55-3.5 ±2 C 31/2

CS -6900P 60.00 100 6 x 9 4 55-3.5 ±2 C 33/4

CS -8000P 65.00 100 8 4/8 55-3.5 ±2 C 31/2

0CM-1 159.50 50 4 4 110-20 ±2 2 S

DCM-2 129.50 60 4 4 75-20 ±2 2 S 1

EPI LS -45 49.95 50 53/4 4 90.12 F 11/4 No
LS -55 89.95 50 51/4 4 10-20 2 F 11/2 No
LS -70 170.00 100 6 8 70.20 ±3 2 F 21/2 No Fits 6 x 9 -inch cutouts.
LS -81 200.00 70 41/2 for 4 x 10 -inch cutout inc.
LS -81C 230.00 73 41/2 4 95.20 ±3 2 5 No Cabinet version of LS -81.
LS -641 300.00 150 6 4 55-20 ±3 3 F t No Woofer, 31/4 Inches; midrange/

tweeter, Vs inch.
LS -841 340.00 150 8 4 45-20 ±3 3 F t Woofer, 31/2 inches, midrange,

tweeter, 3/4 inch.

FUJITSU TEN SB-6002 25 200k 45-225 Hz 1.

Inc.

FULTRON 9990 129.95 100 6 x 9 4 3 f 4 Yes Biamp capable.
9696 79.95 40 6 x 9 4 4 F 33/4 Yes

9690 69.95 40 6 x 9 4 3 F 3% Yes

9670 54.95 35 6 x 9 4 2 F 31/2 Yes

9790 99.95 75 51/4 4 3 F 31/4 Yes As above.
9490 59.95 30 51/4 4 3 IF 3 Yes

9735 69.95 50 41/2 4 2 F 21/2 Yes As above.
9435 39.95 20 4 4 2 IF 2 Yes

9425 29.95 31/2 8 W IF 15/8 Yes

9260 119.95 50 4 4 2 3 Yes As above.
9240 24.95 7 5 8 C 5/8 Yes

INFINITY A 693 179.00 70 6 x 9 4 40-22 3 IF 3 No

A 63 139.00 50 61/2 4 60-22 3 S 2 No Requires 5 -inch cutout.
A 62 99.00 50 61/2 4 60-18 2 S 2 No As above.
A 42 75.00 25 41/2 4 100.15 W S 15/a No Mounting depth, 3/4 inch with A54

spacer.

ISOPHON 3050 325.00 50 81/2 x 12 4 35-20 3 S 25/a Yes Biamp capable.
PSS 1016 40.00 80.00 20 4 x 6 4 75-13 W F 15/a

JBL T545 219.95 100 6 x 9 4 40-18 3 F 33/4 Yes Biamp capable; angled midrange
and tweeter.

T540 179.95 100 6 x 9 4 40-18 2 F 33/s Yes Biamp capable; angled tweeter.
T425 179.95 75 61/2 4 70-18 3 F 2f/4 Yes Angled midrange and tweeter.
T420 149.95 75 61/2 4 70-18 2 F 21/4 Yes Angled midrange.
T205 119.95 60 41/2 4 90-18 2 F 11/t Yes
T115 39.95 15 4 x 6 4 100-20 W F 11/2 Yes
T105 29.95 15 31/2 4 120-20 W F 11/2 Yes
LE10H-1 158.00 150 10 8 30-3 F 41/2 No

LE8T-H 135.00 50 8 8 35-15 F 33/4 No

2105H 63.00 50 5 8 300-15 F 13/4 No

LT -1 249.95 50 51/4 4 80-16 2 S No Swivel bracket inc.

JENSEN J3033 159.95 100 6 x 9 4 38-40 ±3 3 F 31/2 Yes
J1242 159.95 55 6 x 9 4 40-20 ±3 4 F 4 Yes
J2020 154.95 65 6 x 9 4 40-40 ±3 3 F 33/4 Yes
J3023 139.95 75 61/2 4 52-40 ±3 3 F 13/4 Yes
J1065 129.95 50 6 x 9 4 40-20 ±3 3 F 33/4 Yes

J1365 129.95 50 6 x 9 4 40-20 ±3 3 PS t Yes tFlush-mount, 2% inches;
surface -mount, 13/4 inches.

J1401 129.95 45 4 x 10 4 40-20 ±3 3 F 21/2 Yes
J1279 124.95 75 61/2 4 52-40 ±3 3 S 13/4 Yes
J2037 129.95 90 6 x 9 4 38-20 ±3 2 F 31/2 Yes
J3013 109.95 75 61/2 4 52-40 ±3 2 F 174 Yes

(Continued) J1201 99.95 50 61/2 4 50-20 ±3 2 S Ws Yes
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JENSEN J3003 89.95 50 41/2 4 63-40 ±3 2 F 11/2 Yes
(Continued) J1069 84.95 45 6 x 9 4 40-18 ±3 2 F 33/4 Yes

J1369 84.95 50 6 x 9 4 40-16 ± 3 2 F S t Yes
J1405 84.95 45 4 x 10 4 45-18 ±3 2 F 21/2 Yes
J1188 84.95 45 61/2 4 58-18 ±3 2 F 11/2 Yes
J1077 79.95 45 51/4 4 60-18 ±3 2 F 21/2 Yes
J1186 76.95 40 41/2 4 65-18 ±3 2 C 2 Yes Collar angled to direct sound.
J1093 71.95 40 41/2 4 65-18 ±3 2 F 2 Yes
J1292 59.95 40 51/4 4 58.16 ±3 W F 11/2 Yes
J1283 49.95 30 4 4 65-20 ±3 F 13/8 Yes
J1245 49.95 40 61/2 4 50-14 ±3 W C 11/2 Yes As above.
J1435 37.95 25 4 x 6 4 65.18 -±3 W F 11/2 Yes
J1445 34.95 25 41/2 4 70-17 ± 3 W C 11/2 Yes As above.
J1350 32.95 25 31/2 8 80.15 -±3 W F 11/2 Yes
J2080 59.95 65 8 6 35-1 ±3 F 41/2 Yes
J2060 44.95 65 61/2 4 52-5.6 ±3 F 21/2 Yes
J2094 54.95 75 8 1.7k -24k ±3 F 1 Yes Fits 31/2- or 4 x 6 -inch cutout.

JET SOUND JSE 411 29.95 20 4 80-12.5 W F 1 Yes
ELECTRONICS JSE 416 24.95 20 /2 4 80-16 W F 1 Yes

JSE 426 34.95 30 /2 4 80-20 2 F 1 Yes
JSE 500 12.95 15 1h 4 100-10 W F 1% Yes
JSE 511 29.95 40 /a 4 80-16 W F 15/s Yes
JSE 541 39.95 50 /2 4 60-20 2 F 11/2 Yes
JSE 560 44.95 60 /2 4 70-18 2 F 21/6 Yes
JSE 570 64.95 80 /2 4 60-20 3 F 23/4 Yes
JSE 975 59.95 100 x 9 4 55-20 2 F 3 Yes
JSE 985 89.95 100 x 9 4 55-20 3 F 3 Yes
JSE 1043 79.95 100 x 10 4 60-19 3 F 23/4 Yes
JSE 1515 119.95 40 4 90-18 3 C 11/2 Yes Biamp capable.

JSR ELECTRONICS JSR210 24.97 25 6 s 9 8 50-18 3 F 21/2 No
JSR208 22.97 30 51/4 8 70-18 3 F 21/2 No
JSR212 5.95 8 4 8 60-14 F 2 No
JSR211 5.95 9 51/2 8 75-16 F 11/2 No

JVC CS -300 29.95 20 31/2 4 80-15 ±2 W F 11/2 Yes
CS -410 49.95 30 4 4 45-16 ±2 W F 13/4 Yes
CS -420 69.95 30 4 4 45-20 ±2 2 F 13/4 Yes
CS -610 59.95 40 61/2 4 40-18 ±2 W F 11/4 Yes
CS -620 79.95 50 61/2 4 40.20 ±2 2 F 11/4 Yes
CS -4120 89.95 40 4 x 10 4 40.20 ±2 2 F 3 Yes
CS -6920 119.95 90 6 x 9 4 30.20 ±2 2 F 41/4 Yes
CS -6930 149.95 90 6 x 9 4 30-20 ±2 3 F 41/2 Yes

KENWOOD KSC-1000 249.00 100 5 4 60-25 2 F 1% Yes
KFC-6900 199.00 100 6 x 9 4 35-21 3 F 41/e Yes
KFC-6910 149.00 80 6 x 9 4 40-20 3 F 4 Yes
KFC-6920 125.00 80 6 x 9 4 45-20 2 F 4 Yes
KFC-694 65.00 25 6 x 9 4 45-20 F 3 Yes
KFC-571 119.00 60 5 x 7 4 50-20 2 F 25/4 Yes
KFC-160 125.00 60 61/2 4 35-20 3 F 21/2 Yes
KFC-1610 99.00 50 61.'2 4 50-20 2 F 21/2 Yes Rain shield inc.
KFC-1620 85.00 30 61/2 4 50-20 2 F 21/s Yes As above.
KFC-1630 75.00 25 612 4 55-20 2 F 11/2 Yes As above.
KFC-1640 55.00 25 61,1 4 55-20 F 15/2 Yes As above.
KFC-120 75.00 25 5 4 60-20 2 F 11/2 Yes As above.
KFC-1220 65.00 25 5 4 60-20 F 13/4 Yes
KFC-103 65.00 20 4 4 80-20 F 11/2 Yes As above.
KFC-83 32.00 20 31/2 4 96-20 F 11/2 Yes
KFC-4610 75.00 20 4 x 6 4 60-20 2 F 11/2 Yes As above.
KSC-5018 159.00 50 4 4 60-20 2 S Yes
KFC-2020 149.00 100 8 4 20-3 IF 11/4 Yes

KRACO THP-693 129.95 100 6 x 9 4 40-20 3 IF 3 Yes
THP-413 129.95 75 4 x 10 4 70.15 3 IF 23/4 Yes
THP-543 129.95 100 51/4 4 70-20 3 F 23/4 Yes
THP-692 109.95 100 6 x 9 4 45.18 2 F 3 Yes
TRI-369 69.95 20 6 x 9 8 60-17 ±5 3 F 3 Yes

LEAR JET 6950 129.95 120 6 x 9 4 40-20 3 F No
6540 99.95 120 51/2 4 50-18 3 0 No
6932 49.95 60 6 x 9 4 40-20 3 F No
6521 49.95 25 51/4 4 70-16 2 0 No
6510 39.95 20 5 4 80-15 2 0 No

LINEAR POWER Bass Vent 199.95 150 (2) 8 4 28-120 Hz ±3 F 10 No

MAJESTIC ELECTRONICS MS 69120W 99.95 120 6 x 9 4 45.20 3 F No
M2TS 39.95 40 350-20 5 No Mid -tweeter unit, inc. anenuator,

pointable.
MS 6565 69.95 60 61/4 4 60-20 2 F 11/4 No
MS 5600 119.95 80 4 4 30.20 3 S No
MS 5500 79.95 120 61/2 4 50.20 3 F No Pointable mid -tweeter.
MS 6540 49.95 60 4 4 100-20 2 F 11/4 No

MARANTZ MZS 350 44.00 20 31/2 4 150-18 2 F 11/2 Yes
MZS 410 40.00 20 4 4 120-14 1 F 11/2 Yes
MZS 412 90.00 90 4 s 10 4 80-20 2 F 31/2 Yes

(Continued) MZS 420 60.00 50 4 4 120-18 2 F 1% Yes
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MARANTZ MZS 620 90 00 50 51/4 4 120-18 2 13/4 Yes
(Continued) MZS 630 120 00 100 51/4 4 100-18 3 23/4 Yes

MZS 692 100.00 100 6 x 9 4 60-18 2 33/4 Yes
MZS 693 140 00 100 6 x 9 4 50-20 3 31/4 Yes

MATRECS MTX Polyplex 4.5 99 95 60 41/2 4 90-20 ±3 2 11/4 Yes
MIX Polyplex 5.3 109 95 60 51/4 4 75-20 ±3 2 11/4 Yes
MTX Polyplex 6.5 119.95 60 61/2 4 60-20 ±3 2 21/2 Yes
MIX Polyplex 6.9 139.95 60 6 x 9 4 55-20 ±3 2 3 Yes
MTX Polyplex 7.0 179 95 100 6 x 9 4 45-20 ±3 2 31/4 Yes

METROSOUND SK693XL 68 95 120 6 x 9 4 50-20 3 3 No
SK692XL 63 95 120 6 x 9 4 50-20 2 3 No
SK523XL 68 95 120 51/4 4 60-20 3 21/2 No
SK522XL 51 95 120 51/4 4 60-20 2 21/2 No
SK412XL 42 95 80 41/2 4 100-14 2 11/2 No
SK312XL 26 95 60 41/2 4 200-14 11/2 No

MGT W-4208 49.95 25 4 4 70-20 2 C 13/4
W-5206 49.95 25 5 4 80-20 2 C 131
W-4610 59 95 25 4 x 6 4 70-20 2 C 13/4
W-6913 C 84 95 100 6 x 9 4 40-20 2 C 23/4
W-6913 T 99 95 100 6 x 9 4 50-22 3 C 23/4
W-6206 59.95 25 6 4 80-20 2 131

MITSUBISHI SX-40SA 189.95 100 4 4 125-20 ±3 2 S Yes
SG69TB 139.95 100 6 x 9 4 70-18 ±3 3 31/4 Yes
SG69CB 99.95 40 6 x 9 4 90-17 ±3 2 31/4 Yes
SG4OCB 99.95 50 4 a 10 4 100-18 2 334 Yes
SG13CD 79.95 30 51/4 4 115-18 ±3 2 13/4 Yes
SG13WD 59.95 30 51/4 4 120-12 ±3 13/4 Yes
SG1OCE 64.95 30 4 4 140-18 ±3 13/4 Yes
SG1OWE 49.95 20 4 4 120-17 ±3 131 Yes
SR35WA 34.95 20 31/2 4 180-12 ±3 13/4 Yes
S82SA 39.95 20 4 5k -12k ±3 S

MONOLITHIC SOUND MS -2 160.00 320.00 100 (2) 51/4 4 70-15 ±3 2 S
MS -5 69.00 138.00 75 51/4 8 100-15 ±3 2 2

NAKAMICHI SP -400 390.00 80 5 4 50-22 3 S 11/4 0

00000X MAGNUM M 158 97.95 45 4 x 10 4 60-22 2 F 3
M 181
M 183 D

144.50
179.95

100
100

8

8

4

4

20-4.5
20-19 2

F 31/2

31/2
211 70.00 25 4 160-22 2 2
212 58 30 25 4 100-16 13/4

PANASONIC EAB-009 299.95 60 61/2 4 35-25 2 S Yes
EAB-069 89.95 30 6'2 4 40-25 2 Yes
EAB-080 179.95 100 8 4 30-20 2 Yes
EAB-049 69.95 30 4 4 50-25 2 Yes
EAB-692 89.95 30 6 x 9 4 40-25 2 Yes
EAB-691 64.95 30 6 x 9 4 40-20 w Yes
EAB-940 119.95 100 6 a 9 4 40-25 Yes
EAB-930A 109.95 100 514 4 50-20 2 Yes
EAB-69A 89.95 25 6 x 9 4 45-20 3 Yes
EAB-06A 79.95 25 51,

4 50.20 3 Yes
EAB-050A 52.95 25 5 4 50-16 Yes
EAB-040 49.95 25 4 4 70-18 Yes
EAB-063 84.95 25 61/2 4 40-25 2 Yes
EAB-062 74.95 25 61/2

4 45-25 2 Yes
EAB-06t 59.95 25 61/2 4 45-20 Yes
EAB-030 29.95 20 31,

4 100-20 Yes
EAB-911 39.95 20 5 4 50.15 Yes
EAB-909 34.95 8 5 4 50.15 Yes
EA8-915 39.95 20 4 4 60.15 Yes
EAB-412 79.95 25 4 x 10 4 60-25 2 Yes
EAB-411 64.95 25 4 x 10 4 60-20 Yes

PARASOUND SX40 44.50 40 4 4 80-20 ±4 112
SCX55 69.95 50 61, 4 75-20 ±3 2 112
SCX65 89 98 50 612

4 70-22 ±3 2 1

STH96 109.95 60 6 x 9 4 60-20 ±3 3 3

CMs250 149.95 60 4 4 65-22 ±3 2 C 11/2
SW80 129.95 100 8 4 35-600 Hz -I, 3 F 4

CMs300 179.95 60 4 4 60-22 ±3 2 S

PEERLESS Lemans 145.50 40 6 x 9 4 50-20 F 33/4 No
AUDIO TP165F 32.00 80 61/2 8 50-4.5 F 31/4 No

TX205F 35.00 80 8 8 40-4 33/4 No
T0125F 23.50 50 5 4 8 55.5 F 21/4 No
LK1ODT 15.00 100 4, 8 1.5k -18k F 1 No
PHT19 15.00 100 4 2.5k -20k 13/4 No
601007 19.00 100 8 1.5k -20k 11/2 No
TX255F 40.00 100 10 4 8 30-3.5 43/4 No
TD255F 49.00 150 10 8 30-2.5 F 5 No

PHILIPS AUTO AUDIO EN8895 399.95 200 (2) 5 4 20-22 ±5 F 15/e No

(Continued) EN8390 199 95 100 51/4 4 50-20 ±5 11/4 No

Separate crossover network.

Fits 6 a 9 -inch cutouts.
As above.
Fits 4 x 6 -inch cutouts.
As above.

Requires only '2 inch in front of
baffle

Low-pass networks Inc

Biamp capable.

Blame capable, midrange tweeter
remote mount.
Fits 6 a 9 -inch cutout.
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PHILIPS AUTO AUDIO EN8365 169.95 80 4 4 80-20 ±5 2 S No Adjustable swivel mount.
(Continued) EN8869 199.95 200 6 x 9 4 35-22 ±5 3 F 31/4 No Biome capable.

EN8769 149.95 200 6 x 9 4 40-20 ±5 2 F 31/4 No Tweeter removable for separate
mounting.

EN8749 129.95 100 6 x 9 4 40-20 ±5 2 F 23/4 No

EN8710 129.95 100 4 x 10 4 65-20 ±5 2 F 3 No

EN8885 179.95 120 61/2 4 25-22 ±5 3 F 21/2 No

EN8875 139.95 120 61/2 4 25-20 ±5 2 F 27/e No

EN8855 119.95 100 51/4 4 35-20 ±5 2 F 21/s No Rain guards inc.
EN8845 89.95 80 4 4 60-22 ±5 2 F 13/4 No As above.
EN8741 59.95 80 4 4 60-20 ±5 W F 13/4 No As above.
EN8751 59.95 24 5 4 80-15 ±5 W F 11/2 No

EN8846 89.95 60 31/4 4 100-22 ±5 2 F 11/2 No Fits 4 x 6 -inch cutouts.
EN8235 129.95 60 31/2 4 200.22 ±5 2 S No Adjustable swivel mount.
EN8320 69.95 100 4 2.7k -22k ±5 C 1 No Attenuator and crossover inc.
EN8335 49.95 100 4 2.7k -22k ±5 F a/4 No For Ford Chrysler cars; crossover

inc.
EN8340 49.95 100 4 2.7k -22k ± 5 F 3/4 No Crossover inc.
EN8346 49.95 100 4 2.7k -22k ±5 F 3/4 No As above; fits 31/2- or 4 x 6 -inch

cutouts.
EN6500 119.95 150 61/2 4 60-5 ±5 F 23/4 No

EN6900 149.95 200 6 x 9 4 48-4 ±5 F 34/4 No

EN8000 149.95 200 8 4 43-3 ±5 F 35/a No

PIONEER P -10L 26.95 8 4 70-12 F 15/a Yes

TS-100DX 29.95 8 4 50-14 F 13/4 Yes

TS -1011 34.95 30t 4 50-16 W F 13/4 Yes tMaximum music power.
TS -106 49.95 20 4 50-16 F 13/4 Yes

TS -107 54.95 20 4 50-20 W F 13/4 Yes

TS -108 64.95 20 4 50-20 2 F 13/4 Yes

TS -1044K 74.95 301 4 50.20 F 13/4 Yes

TS -121 44.95 20 1/2 4 80-16 F 1 Yes

TS -1211 49.95 20 1/2 4 70-17 F 1 Yes

TS -1222 54.95 20 1/2 4 50-20 W F 13/4 Yes

TS -1200K 89.95 301 1/2 4 50-20 2 F 13/4 Yes Tilt -axial.
P16L 29.95 8 1/2 4 50-10 F 13/4 Yes

TS -1611 39.95 301: 4 40-20 W F 2 Yes

TS-160DX 34.95 20 1/2 4 40-20 W F 2 Yes

TS-162DX 44.95 20 1/2 4 40-20 W F 21/2 Yes

TS -1622 59.95 25 1/2 4 40.20 W F 11/2 Yes

TS -164 59.95 20 1/2 4 40-16 2 F 21/2 Yes

TS -1644 59.95 25 1/2 4 40-20 2 F 11/2 Yes

TS -165 64.95 20 1/2 4 30-16 2 F 21/2 Yes

TS -167 69.95 20 1/2 4 30-20 2 F 21/2 Yes

TS -16331( 79.95 90t 1/2 4 30-20 2 F 13/4 Yes

TS -168 119.95 40 1/2 4 35-20 3 F 23/4 Yes

TS -1655K 124.95 901 1/2 4 30.20 3 F 21/8 Yes

TS -1690K 149.95 90t 1/2 4 40-24 4 F 21/e Yes As above.
TS -87 29.95 20 I/2 4 100-18 F 11/2 Yes

TS -T3 49.95 60 1/2 4 250-20 F 13/4 Yes

TS -M2 49.95 20 /a 4 450-20 S Yes

TS -M6 79.95 20 /13 4 350-22 2 S Yes

TS -462 49.95 20 x 6 4 60-20 W F 13/4 Yes

TS -411 69.95 20 x 10 4 50-20 2 F 23/4 Yes

TS -W203 149.95 60 4 28-10 F 31/4 Yes

TS -202 179.95 60 4 30-20 2 F 31/4 Yes

TS -205 199.95 60 4 30-22 3 F 31/4 Yes

TS -692 63.95 20 x 9 4 35-16 W F 33/a Yes

TS -6903 54.95 40t 5 9 4 40-19 W F 31/4 Yes

TS -6904 84.95 801 x 9 4 35-20 2 F 33/4 Yes

TS -6905 119.95 801 x 9 4 30-20 3 F 4 Yes

TS -6906 149.95 100t 5 9 4 35-22 3 F 4 Yes

TS -6907 169.95 100t x 9 4 30-22 4 F 4 Yes

TS -5 29.95 8 1/4 4 180-13 S Yes

TS -55 37.95 40t /a 4 180-13 s Yes

TS -X1 49.95 20 /2 4 120-18 S Yes

TS -X5 79.95 20 4 80-20 W S Yes

TS -X6 109.95 20 4 80-20 2 S Yes

TS -X7 99.95 60t 4 70-20 2 S Yes

TS -X8 149.95 801 a/s 4 55-20 3 S Yes

TS -X9 199.95 40 5/2 4 50-22 2 S Yes

TS -Z80 399.95 60 1/2 4 70-20 2 S Yes

POLK AUDIO Mobile Monitor V 129.951 100 51/4 4 40-20.5 2 F 13/4 No tThree pieces per side: two
drivers and one crossover.

Mobile Monitor IV 99.95 100 51/4 4 40-20.5 2 F 13/4 No

Mobile Monitor III 74.95 100 51/4 4 40-20.5 2 F 13/4 No

Mobile Monitor I 34.95 50 4 4 80-15 F 1 No

PROTON P283 79.95 40 4 4 60.20 ±5 2 F 2 Yes Wedges opt.
P285 169.95 80 51/4 4 80-20 ±5 2 C 2 Yes Boxes opt.
P289 99.95 80 6 x 9 4 60-20 ±5 2 F 21/2 Yes

P297 99.95 80 8 4 35-400 Hz F 41/2 Yes 6 x 9 adaptor opt.
P298 69.95 139.95 120 10 4 25.400 Hz F 5 Yes

P299 79.95 159.95 150 12 4 20-400 Hz F 51/2 Yes

PYLE INDUSTRIES HS100A 230.00 55 4 4 50-20 ± 5 2 S Yes
HS150P 215.00 55 4 4 50-20 ± 5 2 S Yes
HP523A 179.95 55 51/4 4 45-20 ±5 2 F 13/4 Yes
HP43A 155.95 55 4 4 100-20 ±5 2 F 3/4 Yes

(Continued) F69C160-FCD 149.95 70 6 x 9 4/8 40-20 ±5 2 F 41/4 Yes
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PYLE INDUSTRIES F69C200-FCD 155.95 85 x 9 /8 50-20 ±5 2 F 37/s Yes
(Continued) F69C290-FCD 185.95 100 x 9 /8 50-20 ±5 2 F 4 Yes Biamp capable.

F69C100-FT 125.95 55 x 9 /8 55-20 ±5 2 F 33/4 Yes
F69C200-FT 145.95 85 x 9 /8 50-20 ±5 2 F 37/o Yes
F69C290-FT 175.95 100 x 9 /8 50-20 t 5 2 F 4 Yes As above.
F69C100-WF 78.95 55 x 9 /8 55-18 ±5 W F 3 Yes
F69C180-WF 85.95 55 x 9 /8 50-18 ±5 W F 31/2 Yes
F410C100-FP 105.95 45 x 10 /8 55-40 ±5 2 F 33/e Yes
F410C160-FP 124.95 50 x 10 /8 55-40 ±5 2 F 31/2 Yes
F410C100-WF 79.95 45 x 10 /8 55-18 ±5 W F 25/e Yes
F35C30-WF 19.95 30 1/2 /8 100-18 ±5 W F 13/e Yes
F35C55-WF 21.85 30 1/2 /8 90-18 ±5 W F 11/2 Yes
F4C99-F 69.95 35 /8 70-18 ±5 W F 13/e Yes
F45C99-F 74.95 35 1/2 /8 60-18 ±5 W F 13/4 Yes
F52C100-FP 99.95 45 1/4 /8 60-40 ±5 2 F 2 Yes
F52C165-FP 119.95 55 1/4 /8 55-40 ±5 2 F 21/4 Yes
F52C100-WF 75.95 45 1/4 /8 60-18 ±5 W F 2 Yes
F65C120-CD 119.95 50 1/2 /8 55-20 ±5 2 F 2 Yes
F65C120-WCR 85.95 50 1/2 /8 55-20 ±5 W F 2 Yes
F5C100-CR 23.50 45 /8 50-18 ±5 F 11/2 Yes
F46C75-FCD 40.95 35 x 6 /8 70-20 ±5 2 F 21/2 Yes
F46C55-WF 21.95 35 x 6 /8 80-18 ±5 W F 13/4 Yes
F57C100-WF 24.25 45 x 7 /8 60-18 ±5 W F 21/2 Yes
W52C165-F 29.95 55 1/4 50-8 ±5 F 23/4 Yes
W65C200-F 33.95 85 1/2 40-7.5 ±5 F 31/4 Yes
W65C200-F4 34.25 85 1/2 40-7 ±5 F 31/4 Yes
W65C200-F4D 40.90 85 1/2 35-5 ±5 F 31/4 Yes
W65C170-F4S 34.95 90 1/2 25-3.5 ±5 F 3 Yes
W8C200-F 36.50 100 30-7 ±5 F 35/e Yes
W8C200-F4 36.95 100 30-6.5 ±5 F 35/e Yes
W8C290-F4D 48.95 105 25-4.5 ± 5 F 33/4 Yes
W8C300-F 47.95 115 25-4.5 ±5 F 33/4 Yes
W8C300-F4 48.50 115 25-4 ± 5 F 33/4 Yes
W8C200-F4S 39.95 100 20-3 ± 5 F 4 Yes
W10C200-F 39.95 105 0 25-6.5 ± 5 F 43/s Yes
W10C200-F4 40.50 105 0 25-6 ±5 F 43/s Yes
W1OC300-F 52.50 120 0 20-4.5 ±5 F 43/4 Yes
W12C200-F 45.50 115 2 20.6 ±5 F 51/4 Yes
W12C200-F4 45.95 115 2 20-5.5 ±5 F 51/4 Yes
W12C300-F 55.50 130 2 20-4.5 ±5 F 51/4 Yes
W69C200-F 37.50 85 x 9 40.7 ±5 F 31/2 Yes
W69C200-F4 37.95 85 x 9 40-6.5 ±5 F 31/2 Yes
W69C290-F 44.50 100 x 9 35-7 ±5 F 4 Yes
W69C290-F4 44.95 100 x 9 35-6.5 ±5 F 4 Yes
W69C290-F4D 49.50 100 x 9 30-4.5 ± 5 F 4 Yes
W4C55-F4S 23.75 45 50-4.5 ± 5 F 11/2 Yes
W52C165-F4S 30.95 65 1/4 30-4 ±5 F 23/4 Yes
W410C160-F 29.95 50 x 10 40-8 -± 5 F 31/2 Yes
M5C99-F 23.95 55 700-14 ± F 21/2 Yes
M5C160-F 27.50 70 500-10 ±5 F 21/4 Yes
M5C160-CR 27.95 70 500-14 ±5 F 21/4 Yes
T17C55-X 45.95 45 3/4 4k -20k ± 5 F 11/4 Yes
T3C24-X 34.50 65 4k -20k ± 5 F 11/2 Yes
T3PA 22.25 100 1/2 3k -40k ± 5 F 3/4 Yes
T3PAS 28.95 100 3/4 3k -20k ± 5 F Vs Yes
H35A15-X 25.50 50 1/2 3k -20k J.-5 F 21/2 Yes
HT35P 22.50 100 1/2 4k -40k ±5 F 23/4 Yes
CD4C30-X 44.50 50 4k -20k ± 5 F 11/2 Yes
CD4C80-X 47.50 55 4k -20k ±5 F 13/e Yes

DUAM-NICHOLS 30C2528 9.40 5 8-10 150-14 F 11/4

3C3Z8U 10.55 5 1/2 8-10 130-12 F 13/4

5C328 10.35 5 8-10 130-14 F 11/2

52C1028 14.70 10 1/4 8-10 125.9 F 21/4

52C1OFEX 19.00 15 1/4 8-10 80-12 W F 21/4

68C2OFEX 25.65 15 x 8 8-10 70-18 W F 33/e

69C1OFEX 21.40 15 x 9 8-10 40-18 W F 31/4

69C1OFECO 36.40 15 x 9 8-10 40-18 2 F VA
69C3OFEX 42.05 50 x 9 30-12 W F 35/e

20X 59.50 18 x 9 8-10 45-17 W F 31/2 Kit.
2000 35 x 9 8-10 35-19 31/2 As above.

ROYAL SOUND 955009 30.00 50 /a 4 80-15 ±5 W We Yes Weather resistant.
RS510N 40.00 50 /4 4 60.17 ±5 2 13/8 Yes As above.
RS520N 60.00 50 1/4 4 60-18.5 -1.- 5 3 13/4 Yes As above.
RS530 60.00 75 /2 4 90-17 ±5 3 2 Yes As above.
RS800 50.00 80 x 9 4 70-20 ±5 2 21/2 Yes As above.
RS900 60.00 100 x 9 4 60-20 ±5 3 21/2 Yes As above.

SANSUI SB-100 60.00 25 4 50-20 2 11/2 Yes
SB-105 60.00 30 4 50-20 2 13/4 Yes
SB-135 90.00 40 /4 4 48-21 3 13/4 Yes
S8-160 90.00 30 3/8 4 40-20 2 13/4 Yes
S8-165 100.00 60 3/4 4 40-21 2 21/4 Yes
SBF-703 200.00 60 3/8 4 38-22 3 21/2 Yes Aimable tweeter.
SBF-707 260.00 70 4 28-22 3 3 Yes As above.
SB-903 230.00 80 3/4 4 55-21 4 Yes
SB-907 430.00 110 /8 4 43-22 4 Yes

SANYO SP41 19.95 10 4 80.15 W F 15/8 Yes
SP42 34.95 20 4 80-20 2 17/8 Yes
SP40 49.95 30 4 70-20 2 17/8 Yes Biamp capable.

(Continued)
SP24 39.95 20 a 6 4 80-20 2 13/4 Yes Oust -resistant netting; without

grille. Model SP245, 532.95 pair.
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SANYO SP55 29.95 15 51/4 4 80-12 F 11/8 Yes Water-resistant cover.
(Continued) SP56 39.95 20 5 4 70-20 2 F 13/4 Yes As above.

SP700 15.95 5 61/2 4 100-10 F 13/4 Yes

SP62 24.95 20 61/2 4 70.15 W F 11/4 Yes As above.
SP64 44.95 20 61/2 4 60-17 2 F 13/4 Yes As above.
SP9035 49.95 30 61/2 4 70-17 2 F 11/4 Yes As above.
SP67 59.95 40 61/2 4 60-17 2 F 2 Yes As above.
SP9046H 99.95 100 61/2 4 60-20 2 F 23/4 Yes As above.
SP75 54.95 30 5 x 7 4 80-17 2 2 Yes Dust -resistant netting.
SP92 69.95 40 6 x 9 4 55-17 2 F 4 Yes Water-resistant cover.
SP94 79.95 40 6 x 9 4 55-20 3 33/4 Yes

SP96 99.95 100 6 x 9 4 55-20 3 4 Yes

SP16 59.95 40 4 x 10 4 80-17 2 = 3 Yes Without grille, Model SP165,
549.95/pair.

SP88 99.95 30 4 4 80-20 2 i Yes

SP90 219.95 100 4 4 80.20 2 3 Yes Three -position high -frequency
level control.

SONY XS -3 34.45 20 1/2 4 100-20 ±10 W F

'IF

11/2 Yes 88 dB SPL (1 watt 1 meter).
XS -101 64.95 20 4 50.20 ±10 W 13/4 Yes 91 dB SPL (w/m).
XS -102 79.95 20 4 50-20 ±10 2 F 13/4 Yes As above.
XS -211S 59.95 15 4 85-12 ±10 W F 1 Yes As above.
XS -301 89.95 20 1/4 4 47-20 ±10 2 IF 11/2 Yes 92 dB SPL w/m .

XS -410 139.95 40 x 10 4 65-20 ± 10 3 IF 33/e Yes 91 dB SPL w/m .

XS -606 99.95 30 1/2 4 45-20 ± 10 2 :
.IF

2 Yes 92 dB SPL w/m .

85-6135 89.95 20 1/2 4 70-17 ±10 2 11/2 Yes 93 dB SPL w/m .

XS -690 94.95 30 x 9 4 35-20 ±10 2 F 4 Yes 92 dB SPL w/m .

XS -691 129.95 40 x 9 4 35-21 ±10 3 F 4 Yes As above.
XS -880 189.95 60 4 30-21 ±10 3 F 21/2 Yes As above.
XS -1B 299.95 100 4 90-40 ±10 2 9 Yes 88 dB SPL w/m .

X5411 129.95 60 4 5k -22k -± 10 3 Yes 94 dB SPL w/m .

XS -L16 129.95 40 1/2 4 30-3.5 ± 10 F 21/2 Yes 89 dB SPL w/m .

XS -L20 199.95 60 4 18-5 ±10 F 21/2 Yes 91 dB SPL w/m .

SPARKOMATIC SK 6900 89.95 40 6 x 9 4-8 40-18 3 F 3 Yes

SK 6920C 47.95 25 6 x 9 4-8 30-15 2 F Pis Yes

SK 520C 5 x 7 4-8 60-15 2 5 51/2 Yes

SK 620C 39.95 25 6 4-8 50-15 2 F 23/4 Yes

SK 4120C 47.95 25 4 x 10 4.8 50-15 2 F 33/e Yes

SK 410 29.95 20 4-8 90-15 S 5 Yes

SK 6950 99.95 100 6 x 9 4 50-20 4 F 4 Yes

SK 550 89.95 100 5 x 7 4 616-20 4 S 51/2 Yes

SK 650 74.95 100 6 4 70-20 4 F 3 Yes

SK 69227 69.95 40 6 x 9 4 30-17 3 II 31/2 Yes

SK 5227 59.95 5 x 7 4 60-17 3 5 51/e Yes

SK 6227 54.95 6 4 50-17 3 F 23/4 Yes

SK 400 24.95 20 35/s 4-8 90-15 F 13/4 Yes

SK 600 39.95 15 51/2 4-8 70-15 2 F 11/2 Yes

SK 300 19.95 20 31/2 4-8 90-15 F 11/2 Yes

SK 690 29.95 15 6 x 9 4-8 50-12 F 31/s Yes

SK 510 29.95 15 5 x 7 4-8 60-12 S 51/2 Yes

SK 610 19.95 15 6 4-8 70-12 F 21/4 Yes

SPECO SK6925T0 119.95 120 6 x 9 4 30-20 3 F 4 Biamp capable.
SK5A5SC 49.95 40 5 8 120-18 2 F 11/4

SK69200 79.95 80 6 x 9 8 50-20 4 F 4

TANCREDI TSX-731 89.95 25 6 x 9 4 55-20 ±5 3 5 34,a

15X-721 74.95 25 6 x 9 4 55-20 ±5 2 , 33/4

158-531 79.95 25 51/4 4 65-20 ±5 3 5 3

TSX-521 59.95 20 51/4 4 70-20 ±5 2 S 3

TSX-511 29.95 20 51/4 4 70-18 ±5 5 21/2

TSX-421 34.95 15 4 4 80-20 ±5 2 5 21/2

TSX-411 24.95 15 4 4 80-18 ±5 5 21/2

ULTRA SOUND US 369 69.00 50 6 x 9 4 50.20 3 F 47/8 No

US 369f' 89.00 75 6 x 9 4 45-20 3 F Vs No

US 3410 63.00 50 4 x 10 4 50-20 3 F 41/4 No

US 36P 59.00 30 61/4 4 65-20 3 F 3 No

US 25 39.95 25 51/4 4 70-20 2 F 11/2 No

US 100 89.95 50 4 4 110-20 2 5 No

VISONIK 04000 107.00 214.00 50 4 4 50-22 +4, -8 2 S No Wedge-shaped enclosure.
D5000 138.00 276.00 50 4 4 50-25 +4, -8 2 S No As above.
D3200 80.00 160.00 45 4 4 60.22 +4, -8 2 F 1 No

04200 90.00 180.00 50 4 4 80-22 +4, -8 2 F 11/4 No

D5200 98.00 196.00 50 4 4 60-22 +4, -8 2 F 11/2 Yes Fits 4 x 6 -inch cutout.
DM7-1 68.00 136.00 50 4 800-19 ±4 2 F 1 No As above; biamp capable.

YAMAHA YCS-530 200.00 60 51/2 4 50-20 2 F 11/4 Waterproof.
YCS-691 180.00 60 6 x 9 4 40-20 2 F 23/4 As above; angled tweeter.
YCS-601 160.00 60 61/2 4 45-20 2 F 23/4 As above.
YCS-690 140.00 60 6 x 9 4 40-20 2 F 21/27 11°/s with opt. adaptor.
YCS-600 100.00 50 61/2 4 45-20 2 F 21/27 715/a with opt. adaptor.
YCS-400 60.00 40 4 4 70-20 W F 1,/e

YCS-800 140.00 100 8 4 20-1 F 21/27 731/2 if mounted below panel.
YCS-300 90.00 20 4 2k -20k F 3/4 Crossover inc.

For Manufacturers' Addresses, see page 31
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A unique solution to a serious turntable problem:
Technics turntables with the f' -Mount system.

Unfortunately, standard turntable design has left too
much to chance in terms of car:ridge mounting and
performance.

Technics turntables with the patented P -Mount
tonearm/cartridge system have changed all that. By
providing complete compatibil ty between tonearm and
cartridge to achieve the optimum tonearm resonant
frequency: the level at which annoying bass frequency
interference is minimized. For the accuracy and fidelity
conventional turntables can deny you.

In addition, P -Mount is a plug-in system. You'll get
outstanding performance war -out struggling to install
the cartridge. There's nothing :o wire. There's no longer
a headshell. There's no more fumbling to calibrate
overhang or stylus position. Tracking and anti -skating
adjustments have been virtually eliminated.

Just plug an,' P -Mount cartridge into a Techrics
straight, low mass, high performance tonearm, and
tighten one lockilg screw. With Technics your records
are now virtually immune to the groove wear, poor
channel separation and distortion caused by improper
cartridge-to-tonearm mounting.

Technics has standardized al key specifications
with manufacturers of P -Mount cartridges cartridge
weight, external dimensions, cornector shape, stylus
position and more. So you can cf-oose from a wide
range of cartridges from virtually every manufactmer.

The P-Mourt plug-in cartridge system. Just one of
the many advances you'll find in the entire line of
sophisticated Technics turntables. Including our
surprisingly affordable new quartz -locked series.

The turntable revolution continues at Technics

Technics
The science of sound

Enter No. 7 on Reader Service Card



A rich, smooth taste you can compare to any beer you like.

*ir

ANHEUSER-BUSCH, INC . ST. LOUIS, MO 



DIRECTORY OF
MANUFACTURERS
Acoustic Research AUM Audio Fujitsu Ten Mohacs Electronics Pyle Industries
10 American Dr. 1093 East Bedmar St. 19281 Pacific Gateway 805 Woodman Ave. 501 Center St.
Norwood, Mass. 02062 Carson, Cal. 90746 Torrance, Cal. 90502 Winslow, Ill. 61089 Huntington, Ind. 46750

ADS Autotek Fultron MetroSound Pyra-Power
One Progress Way 1447 North Carolan Ave. Arthur Fulmer Inc. 10615 Vanowen St. See AUM Audio
Wilmington, Mass. 01887 Burlingame, Cal. 94010 P.O. Box 177 North Hollywood, Cal.

Memphis, Tenn. 38018 91605 Quam-Nichols
Afs Kriket Becker Electronics 234 East Marquette Rd.
Acoustic Fiber Sound Route 145 Hanabashiya MOT Chicago, III. 60637
Systems East Durham, N.Y. 12423 39 West 28th St. Magtone Electronics
P.O. Box 50829 New York, N.Y. 10001 20445 Gramercy Rockford Fosgate
Indianapolis, Ind. 46250 BOW Systems Torrance, Cal. 90501 328 South Rockford Dr.

13130 South Yukon Ave. Infinity Systems Tempe, Ariz. 85281
Alphasonik Hawthorne, Cal. 90250 7930 Deering Ave. Mitsubishi
See Visonik Canoga Park, Cal. 91304 799 North Bierman Circle Royal Sound

Bon Sonic Mt. Prospect, III. 60056 200 Industrial Way West
Alpine See Hanabashiya Isophon Eatontown, N.J. 07724
19145 Gramercy Pl. See Walter Odemer Co. Monolithic Sound
Torrance, Cal. 90501 Bose 15635 Saticoy St. Sansui

100 The Mountain Rd. JBL Suite D 1250 Valley Brook Ave.
Altec Lansing Framingham, Mass. 8500 Balboa Blvd. Van Nuys, Cal. 91406 Lyndhurst, N.J. 07071
1515 South Manchester 01701 Northridge, Cal. 91329
Anaheim, Cal. 92803 Nakamichil U.S.A. Sanyo

Boston Acoustics Jensen Corp. 1200 West Artesia
American Audio Corp. 130 Condor St. 4136 North United Pkwy. 1101 Colorado Ave. Compton, Cal. 90220
Mobile Sound Div. East Boston, Mass. 02128 Schiller Park, III. 60176 Santa Monica, Cal. 90401
636 Forbes Blvd. Sherwood
South San Francisco, Cal. B & W Jet Sound Walter Odemer Co. 17107 Kingsview Ave.
94080 See Anglo-American Electronics 1516 West Magnolia Blvd. Carson, Cal. 90746

Audio P.O. Box 4567 Burbank, Cal. 91506
Anglo-American Carson, Cal. 90749 Sonic Research
Audio Canton Orovox/Magnum 27 Sugar Hollow Rd.
P.O. Box 653 254 First Ave. North JSR Electronics 11545 Tuxford St. Danbury, Conn. 06810
Buffalo, N.Y. 14240 Minneapolis, Minn. 55401 1155 West Fayette St. Sun Valley, Cal. 91352

Syracuse, N.Y. 13201 Sony
ARA/Motorola Carrera Car Audio Panasonic Sony Dr.
P.O. Box 870 9300 Hall Rd. JVC One Panasonic Way Park Ridge, N.J. 07656
Grand Prairie, Tex. Downey, Cal. 90241 41 Slater Dr. Secaucus, N.J. 07094
75050 Elmwood Park, N.J. 07407 Sparkomatic

Cerwin-Vega Parasound Routes 6 and 209
Audax 12250 Montague St. Kenwood Wharfside Milford, Pa. 18337
Two Park Ave. Arleta, Cal. 91331 1315 East Watsoncenter 680 Beach St.
New York, N.Y. 10016 Carson, Cal. 90745 San Francisco, Cal. SPECO

Concord Electronics 94109 P.O. Box 624
Audiobahn 6025 Yolanda Ave. Kraco Lindenhurst, N.Y. 11757
20600 Gramercy PL,
#203

Tarzana, Cal. 91356 505 East Euclid Ave.
Compton, Cal. 90224

Peerless Audio Mfg.
40 Jytek Dr. Tancredi

Torrance, Cal. 90501 Craig Leominster, Mass. 01453 2318 East Del Amo Blvd.
921 West Artesia Blvd. Lear Jet Stereo Compton, Cal. 90220

AudioMobile Compton, Cal. 90220 11480 Thirteen Mile Rd. Philips Auto Audio
711 West 17th St. Warren, Mich. 48093 230 Duffy Ave. Ultra Sound
Building A-7 Cybernet Hicksville, N.Y. 11802 See Becker Electronics
Costa Mesa, Cal. 92627 7 Powder Horn Dr. Linear Power

Warren, N.J. 07060 11545 D Ave. Pioneer Visonik
Audio Pro Auburn, Cal. 95603 1925 East Dominguez St. 701 Heinz St.
See Sonic Research Dynamic Acoustics Long Beach, Cal. 90801 Berkeley, Cal. 94710

P.O. Box 646 Majestic Electronics
AudioSource San Ramon, Cal. 94583 14614 Lanark St. Polk Audio Yamaha
1185 Chess Dr. Panorama City, Cal. 1915 Annapolis Rd. 6600 Orangethorpe Ave.
Foster City, Cal. 94404 EPA 91402 Baltimore, Md. 21230 Buena Park, Cal. 90620

Epicure Products
Audiovox/HI-Comp 25 Hale St. Marantz Proton Zapco
150 Marcus Blvd. Newburyport, Mass. 20525 Nordhoff St. 19600 Magellan Dr. 2135 Stone Ave.
Hauppauge, N.Y. 11787 01950 Chatsworth, Cal. 91311 Torrance, Cal. 90502 Modesto, Cal. 95351
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TAPE GUIDE
HERMAN BURSTEIN

Trilling Adventures
Q. When I record some vocalists, I

get a trilling "st . . st . . . st" sound on
the tape. It is even worse when the
vocalist emphasizes a word with an "s"
or a "t" in it. It sounds as though an AM
radio were mis-tuned, and it is very
annoying. I have tried almost every-
thing to correct this, such as adjusting
the manual bias and azimuth, cleaning
and demagnetizing the heads, and us-
ing different brands of tapes and cas-
settes, but with no luck. Where do you
think the problem lies?-Nang Tom,
Ottawa, Ont., Canada

A. Your problem sounds like tape
saturation, which would be caused by
applying excessive signal level to the
tape. Possibly the record -level indica-
tor is misadjusted so that it doesn't
adequately warn you of excessive re-
cording level. Try recording at reduced
levels. Alternatively, the fault may lie in
the record amplifier, which, owing to
poor design or faulty components,
cannot adequately handle high signal
levels.

High Recording Levels
Q. The owner's manual for my cas-

sette deck recommends a peak level
of about 0 to 1 d8 on the meter to
minimize distortion in recording. How-
ever, I have a 8 & 0 demonstration
cassette that registers playback peaks
of +5 to +8 dB without audible distor-
tion. Shouldn't I be able to record at
similar levels? Is my manual ultra-con-
servative?-James Macak, Milwaukee,
Wisc.

A. First, unless a tape deck incorpo-
rates means of calibrating the meter's
playback level indication for the specif-
ic tape in use, the recording and play-
back levels will not necessarily agree
with each other. Playback level will
vary with the tape's sensitivity, that is,
with its signal output for a given signal
input. It may well be that the demon-
stration cassette tape has high sensi-
tivity. It may also have high MRL (maxi-
mum recording level), premitting a
higher than typical signal level to be
recorded on the tape without incurring
excessive distortion. Further, the B & 0
tape was recorded with HX Pro circuit-
ry that reduces the tendency toward
tape saturation and hence distrotion in
the treble range. It does so by using
high -frequency content of the audio

signal as part of the bias signal, which
permits reducing bias current and in
turn reducing the amount of treble
boost. Therefore, it may be possible to
record at a higher than usual level
without incurring noticeable distortion
and treble loss.

It could well be that your manual's
recommendations for recording level
are conservative, affording a safety
margin to accommodate tapes with
lower MRL-that is, the amount of sig-
nal one can record on the tape without
exceeding 3% harmonic distrotion. If
you are using high -quality tape, you
can probably exceed the manual's
recommended recording level by sev-
eral dB. It is advisable to experiment.

Tape Squeal
Q. Lately, I find that after several

playings, some tapes emit a squealing
noise when I play them on the cassette
deck in my car. This only occurs with
one brand of tape, and the same tapes
sound fine in my home deck. Any sug-
gestions?-Terry Racicot, Norman,
Okla.

A. The cause of tape squeal is sel-
dom easy to figure out. Some com-
binations of tape and deck-even
when both are of high quality-don't
work well together in a physical sense
and are apt to squeal. As the tape
wears, it loses some of its lubrication,
increasing the chances of squeal. Yet
this will occur with one deck and not
with another.

A possible cure, though perhaps
only temporary, is achieved by placing
the tape and a well -moistened piece of
blotting paper in a container for two or
three days. Tape -head cleaners and
lubricants may help, too. My only other
suggestion is to try another brand of
tape.

Dubbing Dolby
Q. Both of my cassette decks (dif-

ferent models, same manufacturer)
have been calibrated by the factory
service so that in both cases 0 VU on
the meter in playback corresponds to
Dolby level, namely 200 nWb/meter. I
have made a calibration tape for my-
self, using the built-in 400 -Hz tone of
Deck A. This tape plays back at 0 VU
on Deck A. I play this tape on Deck 8,
adjusting gain so as to read 0 VU. To
dub a tape, I play it on Deck B and

record the copy on Deck A with both
Dolby circuits off. My direct compari-
sons with tapes using the same proce-
dures, but with both Dolby circuits on,
show that the copies are more faithful
to the original when all noise -reduction
circuits are off during the copying pro-
cess. Of course, either way yields copy
tapes intended for playback with Dolby
noise reduction on.-Steve Freides,
New York, N.Y.

A. If everything is properly adjusted,
yours is the best dubbing procedure
inasmuch as it involves the least tam-
pering with the audio signal. In your
case, you have apparently insured
good tracking between the two decks,
and therefore proper signal transfer,
by properly calibrating the decks to
each other. However, many audio-
philes are not in a position similar to
yours, so that they are usually best off,
at least from the viewpoint of maintain-
ing correct frequency response, play-
ing with Dolby NR on and recording
with Dolby NR on. Still, it is worth ex-
perimenting to see what results one
can get with the Dolby circuits off.

End of the Model Run
Q. I have been told that when a

tape -deck model is being phased out,
companies sometimes use cheaper
parts in the last lot produced. A sales-
man told me this about a specific
deck, and showed me a statement on
the specification sheet that the compa-
ny can at any time use different parts,
without advance notice. I didn't believe
him, and I still don't. Would you please
elaborate on this?-Keith Andre, Cu-
pertino, Cal.

A. In the first place, are you sure the
statement on the spec sheet actually
referred to parts? The usual disclaimer
is that the company reserves the right
to change specifications at any time,
and usually refers to minor upgrades of
features or performance which occur
during the model run. If anything, the
Vast run in the series might be superior
to earlier units, since the last decks
would incorporate all such changes
and improvements made during the

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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N a k a m i c h

300 Mobile Power Amprifit-

TD-1200
Mobile Tuner
Cassette Deck

Take Nakamichi Sound
With You

Imagine listening to music in your car with the same fidelity
you enjoy at home! Impossible? No longer! Nakamichi
Sound has taken to the road!

Only the acknowledged leader in home -stereo equipment
could have created the remarkable Nakamichi Mobile Sound Sys-
tem-a system so unique, so revolutionary, that it defies comparison!
Imagine auto equipment that not only rivals the finest home cornpo-
nentry but outperforms most of it!

Imagine an auto -reversing cassette deck that reproduces equally well in
both directions-one that reaches beyond the audio spectrum to 22
kHz! Imagine a cassette player that senses when the music has stopped
and fast winds to the end of side for quick reversal.

Imagine NAAC-the unique Nakamichi Auto Azimuth Correction system that, from
the program material itself, automatically aligns the playback head to each tape to
extract the last iota of performance. Imagine a car deck that has less flutter than a
home deck-one with a choice of equalization and Dolby* B- or C -type noise re-
duction-one that achieves 70 -dB dynamic range!

Imagine a mobile power amp that delivers 70 watts per channel with less distor-
tion than a home amplifier-a mobile quartz-PLL synthesized FM/AM tuner with
the signal -pulling power, selectivity, and immunity to multipath that brings home
reception into your car! And, imagine a three-way mobile loudspeaker system that
recreates a sound field of such breadth and clarity that you think you're in your lis-
tening room!

Imagine no more! The system you've been dreaming about is waiting for you at
your Nakamichi Mobile Sound System dealer Take your favorite cassettes along
and ask for a demonstration. Or, write for more information to Nakamichi U.S.A.
Corporation, 1101 Colorado Avenue, Santa Monica, CA 90401.
'TM Dolby Laboratories Licensing Corporation

nikNakamichi

Investment Protection:
Engraved cn your key is a

unique personal code that
"unlocks" your system

and brings it to life.
Without the code,

your system is
absolutely

inoperable
and of no
use to
anyone.

Enter No. 8 on Reader Service Card



"Correct azimuth
alignment, so that the head
gap is at right angles to
the recorded track, assures
consistency in playback."

model run to improve performance or
eliminate bugs.

The claim that cheaper parts are
used in the last run sounds like fiction
to me, too. I can't swear it never hap-
pens, but I see no reason why it should.
A company generally orders or makes
parts in substantial numbers, so it might
cost more to special -order a run of
inferior parts. The potential cost saving
is usually quite small, and, in fact, us-
ing inferior parts could increase the
company's costs for in -warranty repairs.
Finally, a company has a good deal
to lose by jeopardizing its reputation.

Low -Frequency Turnover
Q. Is the playback low -frequency

turnover for cassette tapes 50 or 100
Hz? Both have been cited here.-Mar-
tin Nagel, Chagrin Falls, Ohio

A. I apologize for the confusion. The
low -frequency turnover for cassette
tapes used to be 100 Hz at 17/8 ips.
Thus, the 1969 "Standards for Magnet-
ic Tape Records" published by RIAA
gave 100 Hz; the 1977 revision gave
50 Hz.

To fill out the picture: For all speeds
and for both open -reel and cassette
tapes, the low -frequency turnover is 50
Hz. I might also add that the high -
frequency turnover is 1,326 Hz for
Type I cassette tape (ferric) and 2,274
Hz for Types II (chrome and ferrico-
balt), Ill (ferrichrome) and IV (metal
particle).

Azimuth Alignment
Q. I own a three -head cassette

deck with facilities for adjusting the azi-
muth of the record head. I would like to
know how the record -head alignment
works. Is the record head being
aligned with the playback head? But if
that's the case, once the record head
is aligned with the playback head, why
is the alignment incorrect when I put
the next tape in the deck?

When I purchased the deck, I failed
to have the playback head alignment
checked. I later discussed this with the
dealer and was told that it doesn't mat-
ter. Yet tapes made on a deck that
I previously owned are unusable on my
new deck. The salesman said that
head alignment has nothing to do with
it and that the equalization curves of
the two decks are different. He also
said that the cassette industry has no

standardization for the playback
equalization curves. Is playback head
alignment critical?-Name withheld

A. Correct azimuth alignment, with
the head gap at right angles to the
recorded track, is very important if

tapes recorded on one deck are to
provide full treble response when
played back on another. If the deck
has a single record/playback head,
any error caused by misalignment in
recording will be compensated by
equal error in playback, and treble re-
sponse will be maintained-but only

for tapes made on that deck. With a
three -head deck, alignment errors in
one head will not be compensated by
errors in the other, which makes the
problem easier to spot.

Alignment is corrected by adjusting
tie playback head for maximum output
from a high -frequency test tape with
correct alignment. The record head, if
separate, is then aligned to make
tapes yielding maximum output at the
playback head.

However, the tape guide system of a
cassette may not be sufficiently pre -

GIVE YOURSELF A WHOLE NEW SLANT ON PERFORMANCE-A TURBO
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"There is no danger to your
deck or mikes with an
impedance mismatch of
100 ohms. Neither will
performance suffer."

cise, allowing the tape to wander a bit the user can then align the record playback EQ curves, which are quite
with respect to the tape heads. The head to match the tape. carefully followed by all cassette decks
result is that azimuth alignment may The new Nakamichi Dragon takes with any pretension to quaFty.
differ from one cassette to another,
from one side of a cassette to the oth-

the opposite approach, with the record
head fixed and the play head automati- Impedance Mismatch

er, and possibly from one time a cas- cally adjusting itself to match the azi- Q. I recently purchased a tape deck
sette is played to another. muth recorded on each tape. with microphone inputs rated at 600

In a deck such as yours, the play- With respect to what your audio ohms, whereas my microphones are
back head's azimuth is aligned and salesman told you: It does matter rated at 500 ohms. Would it damage
locked, but the record head is left ad- whether the playback head has correct my deck if I used these mikes?-Eric
justable to compensate for the effects azimuth if you are to play tapes record- Zajack, Sterling Heights, Ill.
of tape wandering or "skew." Using a
built-in indicator or automatic system

ed on other decks. It is also possible
that your former deck was out of align-

A. There is no danger to your deck,
your mikes or the quality of their perfor-

which senses playback -head output, ment. The industry does have standard mance when used together. A

tto

SPORTS COUPE FROM THE PEOPLE WHO TURBOCHARGED FORMULA ONE RACING RE NAuni
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AUDIOCLINIC
JOSEPH GIOVANELLI

Static Charges
Q. I am plagued by problems with

static electricity when playing records.
The problems are most frustrating
when they occur with high -quality au-
diophile records.

Even when there is no charge on the
records, the charge-and problem-is
often created in the process of clean-
ing the discs. My usual procedure in-
volves slowly moving the record from
its anti -static sleeve, hand -holding it,
and "zapping" it four or five times with
a Zerostat gun. I place the record on
the turntable, put three drops of D4
fluid on the leading edge of a D4 Disc -
washer brush, push the turntable plat-
ter turn button, clean the record for five
or six revolutions, and then dry it for
five or six revolutions. This is followed
by again "zapping" the record four or
five times with the Zerostat while the
disc is still on the turntable. When the
record is played, I hear several rapid,
consecutive "pops" which reoccur
throughout the recording. If the record
is played again without removing it
from the platter or cleaning it, most of
the pops disappear.

Sometimes new, unplayed records
have such a charge built up that they
are difficult to remove from the sleeve.
My attempts to neutralize this charge
are no better after I try cleaning them.

Is there a safe, effective way to neu-
tralize a charge that is present from the
beginning or created in the cleaning
process? The lack of humidity in the
environment is not responsible; it has
been rainy and humid in the Washing-
ton area.-John M. Francis, Landover
Hills, Md.

A. I must say that I have not run into
a problem quite like yours. Your area
would certainly appear to be sufficient-
ly humid to ease virtually any static
problems.

My thoughts run to the phono car-
tridge itself. Some cartridge installa-
tions call for a jumper to be placed
between one of the ground terminals
on the cartridge and a mounting screw
which holds the cartridge in its shell.
Such jumper lugs are often supplied as
part of the installation kit for either the
shell or for the cartridge. Perhaps you
can find one among the leftover hard-
ware; use it and see if the problem is at
least reduced.

Try using only paper sleeves. I have

had problems with some sleeves de-
signed for "better record care"; I

stopped giving them away with my lac-
quers years ago.

The Zerostat is a good aid. You
know, of course, that neutralizing a
charge requires both a squeeze and a
release of the trigger while the gun is in
proximity of the disc. It is, however,
sometimes advantageous to actually
place a charge on the disc. At least in
the case of lacquer discs, I have found
it best to use a positive charge. In
other words, gently squeeze the trig-
ger in the proximity of the disc and
then release the trigger.

[Tracking the record with a ground-
ed, carbon -fiber brush, such as those
on some Shure cartridges or those
sold for record cleaning by Hunt E.D.A.
and others, might also help. -1.8.]

Adding Speakers
Q. I would like to add a second set

of loudspeakers to my stereo system. I
have 6 -ohm speakers (90.5 dB SPL, 1
watt/meter efficiency), but I would like
to add two 8 -ohm speakers.

Is this advisable? If so, what efficien-
cy should the 8 -ohm speakers have if I
want the same loudness from each set
of speakers (when playing both sets at
the same time in the same room)?

Because of space restrictions, the 8 -
ohm speakers will have to be mini -
monitor types with good highs and
good midrange, but not necessarily
with good bass response. The listening
room is small enough so that the 6 -
ohm speakers will provide satisfactory
bass.-John C. Deuser, Appleton,
Wisc.

A. If the instruction manual which
was supplied with your power amplifier
indicates that you should not operate
your equipment at impedances below
4 ohms, I do not advise you to add
another pair of speakers unless they
are 16 -ohm systems.

The combined impedance of the two
pairs of speakers will be less than 4
ohms when using a pair of 8 -ohm
speakers. Why take chances, even
though you might get away with it?

What you could do, if you can find
the space, is to obtain another, identi-
cal pair of speakers and connect a pair
of speakers in series for each channel,
for a combined impedance of 12
ohms. Because the speakers are of the

same make and model, damping will
not be compromised,. Of course, use
heavy -gauge speaker line for all con-
nections. Much depends on the overall
cable length, but No. 16 gauge line is
generally a good choice.

I think that you will gain little by using
four speakers instead of two. The main
result gained from using four speakers
is somewhat more bass. But you will
not get the added bass where the ad-
ditional speakers are deficient in it.

Noisy, Digitally
Recorded Discs

Q. On my new, digitally recorded LP
discs, I hear surface noise. I thought
that such records were supposed to be
noise free! Why aren't they?-Ralph
Wilson, Waynesburg, Pa.

A. The fact that an original master
recording was made using digital tech-
niques does not alter the fact that this
digitally recorded tape was then trans-
ferred to an analog disc, with all of the
stages of plating and pressing such
discs. No matter how the master was
created, the LP disc is the limiting fac-
tor unless it is recorded using dbx, CX
or some other noise -reduction system,
for which the listener would need an
appropriate decoder.

Electret Microphones
Q. What is the working principle of

the electret microphone?-Ghislain
Gauthier, Chicoutimi, Quebec, Canada

A. In a capacitor (condensor) mi-
crophone, the diaphragm forms one
plate of a capacitor whose other plate
is fixed. The fixed plate is charged by a
h,gh-voltage power supply in series
with a high resistance (20 megohms or
more), while the diaphragm is at
ground potential. When the diaphragm
is moved by the sound waves imping-
ing on it, the charge which can be
stored by the capacitor varies, increas-
ing as the diaphragm moves closer to
the charged plate and decreasing as it
moves away. This changing charge
produces a voltage across the resistor
in series with the fixed plate-an audio
signal. This signal then feeds an ampli-

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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THE NEW AIWA AD -F990
3 -HEAD CASSETTE DECK:

THE DIGITAL AGE. VPERFORMANCE READY FOR irtuosoAt Aiwa, we believe being
the best means taking the
lead, not following. That's
why our engineers developed
the AD -F990: the first fully
automated cassette deck de-
signed to meet the demands
of the compact digital disc.

20-21000Hz FLAT
FREQUENCY RESPONSE!
Listen to the AD -F990 and

you'll be stunned. Dolby HX
Professional and Aiwa's ex-
clusive amorphous combi-
nation head have extended
performance parameters so AIWA 1...evrar

far that the AD -F990 can ,,, ,- Imo 1 i cZ:ra:3faithfully reproduce digitally --m inr01110A1X MEMrecorded programs without Noma JOOLI a
r-.

a 5 1111111111!"1111.101111111111111M. @AUTO AIR DETECTOR

TRRTMPH IN HUMAN
,

11Am REcOPotio 'DEL

woremanisteal
compromise... or effort.

ENGINEERING um
To perfectly integrate man 1.,...,-

Iand machine, the Aiwa AD- ,r_., ita.try ei.c ,ii

APEF990 presents its controls on
T POCATOR

a unique "keyboard:' That's
So is our Auto RecordLevel Control, Auto NR De:. r:

tector, Auto Demagnetizing, a

Auto 'Pape Selector, Digital r i

Time Remaining Display that
shows all tape operation
modes, and a flourescent Mimi
display for all functions.

I INKThe Aiwa AD -F990: the
top of our new line of "digital -
ready" cassette decks. The
sound of the future, today. SIMPLYADVANCED

ARM

N9BB

AIWA AMERICA INC., 35 Oxford Drive, Moonachie, New Jersey 07074. In Canada, Shriro (Canada) Ltd.
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THE DIGITAL
DIRECT DECODER.
TECHNOLOGY SO

ADVANCED EVEN A
HUMAN BEING

CAN HEAR
THE DIFFERENCE.

Most highly -touted, so-called technological
breakthroughs are actually so subtle only a handful
of people in the world can actually discern that
there's a difference.

The rest of us, audiophiles and normal
human beings alike, must be content to subtract
the old specs from the new and assume there really
is an audible difference.

But not with the F-90 tuner. A new tuner
with design technology that High Fidelity says
represents`:.. a stunning breakthrough in FM tuner
performance thanks to a circuit it (Pioneer) calls a
Digital Direct Decoder.. :'

Not only are the new F -90's specs remark-
ably superior to the naked eye, its sound quality
and reception capabilities are unmistakably better
to the naked ear.

Coupled with its companion amplifier, the
A-90, you have a system
that produces much
cleaner, more musical
sound.The kind of sound
the musicians and record-
ing engineers had in mind
in the first place.

The reason is an
exclusive, revolutionary

new technology invented by Pioneer engineers.The
Digital Direct Decoder is an unconventional circuit
that uses a 126 MHz pulse train and a pure 38
KHz sine wave, thereby eliminating the need for a
conventional noise filter (which creates distortion,
harmonics, and limits frequency response).

Consequently, Total Harmonic Distortion
at 1 KHz has been reduced to 0.0095% (mono)
and 0.02% (stereo), which you'll have to agree is an
exceptional improvement over conventional tuners.

Signal-to-noise ratio is an astonishing
93dB (mono), 86dB (stereo).

Furthermore, alternate channel selectivity
(always a nemesis and rarely exceeding 60dB
before) has been raised significantly to 90dB at
80dBf, eliminating neighboring station "bleed
over" once and for all.

And, whereas the better tuners available
before produced stereo channel separation
numbers no higher than 50dB, the F -90's num-
bers are up 30% to 65dB.

Suffice it to say, you can expect the same
outstanding performance from our new A -90
integrated amplifier.

To begin with, there's 200 watts per channel
of exceptionally clean power. (0.002% THD,
20-20,000 Hz at rated power, both channels
driven, 8 ohms.)

And signal-to-noise ratio is a superior
115dB that combines with the above numbers
to get distortion levels that read at the level
of immeasurability.

The reasons: our new dynamic power
supply, non -switching amp circuits, an FEE Buffer
circuit, D.C. Servo circuit, and a new, higher specifi-
cation on even the lowliest components.

Naturally, we recom-
mend you audition both
the F-90 and A-90 at your
earliest convenience.

Because mere words
can't describe a difference
so remarkable it can actually
be heard with your own
two ears.

1 1 -
- o
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CIO PIONEER'
Because the music matters.

©1983 Pioneer Electronics ( USA) Inc, P.O. Box 1540, Long Beach, CA 90801
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"Switching to the mono
mode can clean up sound
on discs when there is
rumble or distortion from
pinch effect."

fier with a high -impedance input and a
lower impedance output.

The electret version is similar in all
respects but one: Its capacitor is not
charged by a high -voltage power sup-
ply but carries its own, permanent
charge. There are some waxes which,
when heated in the presence of an
electrostatic field, will assume the
charge of that field and will retain it.

As I understand it, such a charged
element is part of the diaphragm. As
before, diaphragm motions change the
charge on the capacitor, and the vary-
ing charge can be transformed into a
usable audio voltage.

I have read that electret elements
have limited lifetimes of perhaps 15 to
20 years because, during that time,
their useful cherges will diminish to a
point where oAput falls too low to be of
use. I can only say, however, that I

have had some of these mikes for a
long time (in some cases more than 15
years) and have noticed no significant
lowering of output voltage.

Mono Mode Switch
Q. What are the purposes of the

mono mode switch on an amp?-Ste-
phen I. Leibowitz, New York, N.Y.

A. The mono mode switch cleans
up the sound on some monophonically
recorded discs. Distortion caused by
pinch effect is reduced, as well as ver-
tical rumble. The switch allows you to
listen to weak FM -stereo broadcasts
with less background noise, and it can
be used for combining program mate-
rial not really intended as a stereo-
phonic source (such as sound -with -

sound recordings, which might, for ex-
ample, contain a voice on one channel
and a guitar on another).

Spike Protection
Q. I am under the impression that

voltage spikes can damage electronic
equipment (TV, stereo equipment,
computers, etc.). Every time I hear the
rumble of thunder or the prediction of
an electrical storm, I unplug all of my
audio and TV equipment (sometimes
at 3 or 4 AM!). What's the scoop, Joe?
Do voltage spike protectors really
work, or am I ready for the booby
hatch?-Don May, East Aurora, N. Y.

A. Some equipment is sensitive to
voltage spikes, especially computers
and computer -like equipment (includ7

ing digitally controlled tuners, etc.). For
this reason, spike protectors are gen-
erally used with such gear as a pre-
caution. These protectors are plugged
between the power line and the equip-
ment to be protected.

Where there are overhead power
lines, a lightning stroke can introduce

spikes which can cause problems. If

the equipment is turned off, however,
spikes will not find their way into the
equipment unless the lightning scores
a direct hit. Because such a hit is not
common, I do not believe that you
need to get up at some terrible hour
just to unplug all of your equipment. A

Us-..Gronni; MADE

HEYBROOK FOR 11151(

THE REVIEWERS HAVE STATED:
The immediately striking thing about the HB2s is that
they sound big ... Bass is amazingly extended ... The

pother aspect is the coherent and natural imagery
produced.

In fact the large and spacious sound stage the HB2s prd-
ject remains satisfying after a period of listening.

Hi Fi Answers, July 1979

A firm, detailed perspective with good imagery indicated
fine integration of the two units... Treble is lively and
well controlled. Ambience is well preserved and gives a
depth and coherence to the sound ... should be heard by
anybody in the market for a pair of speakers to see what
can be accomplished for $489 per pair.

Popular Hi Fi, November 1979

They possess that effortless sound quality which at first
was almost impossible to believe.

Detail and subtelty of voice and instruments are also ex-
cellent and quite the best I've heard for a long time.

The design as a whole is a success because coloration is
remarkably low. Just listen to them and you'll fo. get all
about size and costs!

Practical Hi Fi, November 1980
The Heybrook HB2 has little competition, there being
few compact speakers capable of its detailed performance,
mid definition and bass content.

What Hi Fi, August 1981

NOW THEY'RE EVEN BETTER!
HB2

Audition the complete Heybrook Line at these select dealers:
Audio Breakthroughs
Manhassett, N.Y.
15161 627-7333

Audio Connection
Verona, N.J.
201/ 239 1799

ACS
Berkeley, CA
/4151 841-4192

Audio Encounters
Hollywood, FL
13051 921-5751

Audio 2000 Electronics
Fort Lauderdale, FL
13051962-5300

Community Audio
Philadelphia, PA
12151 843.9918

imported and distributed in the U.S. by

D'Ascanio Audio

EARS Music One
West Covina, CA Greenville, MS
12131961-6158 16011335.0380

Hi-Fi Gallery Stereo Shop
Indianapolis, Indiana Martinez, GA
13171 253-5141 14041 863-9143

11450 Overseas Highway, Marathon, FL 33050 Tel.: (305) 743-7130
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COMPACT DISCS
BERT WHYTE
JOHN M. EARGLE

TELARC TREAT

Stransky: The Firebird; Borodin:
Overture to Prince Igor, Polovetsian
Dances. The Atlanta Symphony and
Chorus, Robert Shaw.
Telarc CD -80039.

This was one of Telarc's earliest re-
cordings on analog LP, and one that
was deservedly highly praised. What a
pleasure to have it in pure digital CD
format. This is a prime example of how
good a Compact Disc can sound with
the aid of intelligent engineering. Jack
Renner used their by -now -standard
three -microphone spaced array, using
omnidirectional Schoeps micro-
phones. Jack positioned them to
achieve a wonderfully natural balance,
with a spacious ambience, good or-
chestral definition and stable instru-
ment localization. Telarc has always
sought to achieve wide dynamic range
in their recordings and now on this CD,
unfettered by the limitations of analog
stylus/groove trackability, the "Fire -
bird" is really stunning in this respect.
Always noted for their heavy percus-
sion, Telarc's bass drum is heard with
great impact. The other end of this
dynamic range can be equally thrilling.
There is a string diminuendo just be-
fore the French horn entrance signal-
ing the beginning of the finale, which
reaches its pianissimo level against a

background of total silence. Jack Ren-
ner's simple but effective microphone
placement gives us a ravishing string
tone without a trace of edginess-it
can be done! In the choral section of
the "Polovetsian Dances," the balance
between voices and orchestra is excel-
lent-nowhere does one swamp the
other. All in all, a splendid recording
which fully exploits the resources of the
Compact Disc and my newly acquired
Sony CDP-101. Bert Whyte

Shostakcvich: Symphony No. 5 in D
minor. The New York Philharmonic,
Leonard Bernstein.
CBS CD -35854.

The New York Philharmonic was on
tour in Japan when this recording of
Shostakovich's monumental Fifth Sym-
phony was made during a concert in
Tokyo's Metropolitan Festival Hall.

Musically, Leonard Bernstein's per-
formance is an unqualified triumph.
Technically, alas, the recording suffers
from a common ailment of most digital
recordings, multi-miking. I have this re-
cording on an analog LP, and it dis-
played the same anomalies as I now
hear in this CD, except that the digital
disc magnifies them manyfold.

The recording was mastered on the
3M 32 -track digital recorder. Now

many recording companies have a
predilection for multi -mike recording,
and the 3M recorder certainly allowed
them to indulge in this respect. For
some reason, practitioners of multi -
mike techniques all tend to use certain
professional microphones which have
a very bright (or as the British say, a
"tizzy") top end. These mikes are
placed close in to individual musicians
or groups of instrumentalists. When an-
alog records are made, either from an-
alog or digital master tapes, there is a
certain amount of processing loss that
finally shows up in the finished press-
ing. By their nature, analog discs have
a higher noise level which tends to
mask some sounds on the recording.
In contrast, there is virtually no pro-
cessing loss in a CD; since there is no
noise in digital playback, no masking
occurs and such a mike technique is
starkly revealed.

The common ailment of many digital
discs is first and second violins which
are unbearably strident, edgy, shrill,
overbright. Other instruments suffer
similar problems, but not to the very
pronounced degree of the high strings.

To make matters worse, multi-miking
usually begets spotlighting of individ-
ual instruments, increasing their ampli-
tude until they are grotesquely louder
than the rest of the orchestra. On top of
all that, selective equalization of the
musical spectrum is employed, either
during the recording or after the ses-
sion. Sometimes this can be of help in
a hall that is less than acoustically per -
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"Ozawa does not shape this
sprawling work well enough
to hold the listener's
attention."

fect, but more often the equalization is
applied with too heavy a hand, espe-
cially in the low frequencies.

This digital recording of the Shosta-
kovich Fifth Symphony has the wide
dynamic range expected of this medi-
um and it is certainly dead -quiet. The
multi-miking does not furnish much in
the way of depth perspective, and the
various choirs of the orchestra seem
compartmentalized-an isolated patch
of woodwinds, a bunched -up group of
trumpets. The contrabassi and the
bass drum appear to have been equal-
ized, as they are tubby and lack articu-
lation. There is a harp passage that
sounds odd-this was a live concert-
yet the harp appears to be playing in a
different acoustic perspective. Appar-
ently, the harp was assigned a sepa-
rate track and then run through an
echo chamber.

The overall sound lacks cohesion
and at times is jumbled and amor-
phous. While there are good sounds
here and there which underscore the
advantages of digital recording-mag-
ical pianissimos unsullied by any noise
whatever-it is ultimately the strident
high strings which mar this recording.
Too bad, for Bernstein's reading is
taut, supercharged, highly emotional
and the playing of the Philharmonic is
of very high order. Bert Whyte

Dvotak: Symphony No. 9. The Czech
Philharmonic Orchestra, Vaclav Neu-
mann.
Denon/Supraphon C37-7002.

As many readers may know, Denon,
or Nippon Columbia, was the first com-
pany to record digitally. Their experi
ence is considerable, and for years
they have opted for sensible micro-
phone placement, avoiding excessive
highlighting or accenting of individual
sections. The results have generally
been excellent, and this recording is
typical of that approach. The recording
venue is Dvotak Hall in Prague, and
the sound is gorgeous. Listen for the
natural buzz in the muted strings in the
largo second movement. Nothing
could be more accurate.

By the way, this disc carries subsec-
tion coding, and the program indicates
the points within each movement
where the CD player can automatically
cue up. John M. Eargle

Strauss: Also Sprach Zarathustra.
The Boston Symphony Orchestra,
Ozawa.
Philips 400 072-2.

This disc has more extraneous
noises than any of the lot. With such a
busy score-and with so many open
microphones-all kinds of studio
noises come through. And then there
are Ozawa's bounces on the podium.
Problems such as these have been
around for years, but the typical analog
disc has tended to mask them a bit.
With CDs, they are bared all the more

But getting on to the music, Ozawa
does not shape this sprawling work
well enough to hold the listener's atten-
tion. In my opinion, the recording falls
short in both the musical and technical
departments. There is another version
on CD, Mehta and the New York Phil-
harmonic, which I have not had a
chance to hear; it is probably a better
entry. John M. Eargle

Night Passage: Weather Report
CBS/Sony CD -84597.

This CD demonstrates the fact that
much pop -rock music will not sound
that much better in the new medium
than it did in the old. These sometimes
interesting cuts of jazz-rock fusion
have been so processed and con-
tained within a narrow dynamic range
that you might just as well be listening
to FM. This album also demonstrates
something that will be no better with
CD than it was with the LP: The lack of
program information about many pop
productions. John M. Eargle

Seiji Ozawa

The Digital Masterpiece Series. The
Philharmonia Hungarica, Zoltan Rozs-
nyai.
RealTime Records CD-RT2001,
$17.95.

This is a potpourri of short classical
selections such as Chabrier's "Es-
pana," Dukas' "The Sorcerer's Ap-
prentice," Rossini's "Thieving Magpie
Overture," and Lizst's "Les Preludes."
All have appeared previously on ana-
log LP and on dbx-encoded records.
The Philharmonia Hungarica is an or-
chestra originally founded by refugee
musicians who sled from the 1956 Hun-
garian uprising. Rozsnyai was their
original conductor, and RealTime Re-
cords decided to reunite him with the
orchestra for their digital recordings.

Engineer Kenny Kreisel recorded
the orchestra in a church in Vienna,
with a simple spaced array using two
modified AKG 414 microphones. By
judicious placement of his mikes, Krei--

Weather Report
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sel has achieved a nicely balanced
sound-very natural, extremely clean,
and the first and second violins are
smooth with plenty of presence without
any stridency or edginess. The acous-
tic perspective is spacious without be-
ing over -reverberant, and a good front -
to -back depth has been achieved. Dy-
namic range is outstanding, with the
"Sorcerer's Apprentice" especially no-
table. This work also benefits from the
absolutely quiet background. An unfor-
tunately soggy bass drum mars the
otherwise excellent percussion battery.
As to the performance and playing,
best to say they are serviceable and
enjoyable. The sound is the thing here
and nicely proves the point that CDs
can fulfill their promise of superior mu-
sic reproduction. Bert Whyte

Prokofiev: Symphony No. 5 in B Flat,
Op. 100. The Israel Philharmonic,
Leonard Bernstein.
CBS CD -35877.

Here we have almost a carbon copy
of the Shostakovich Symphony No. 5
Compact Disc. A sterling performance
by Bernstein, great playing from the
Israel Philharmonic, and, if anything,
sound that is even more dismal than in
the Shostakovich.

The high strings are dreadfully stri-
dent, the overall sound again lacks
definition-a fact emphasized by the
particularly lumpy and bloated bass
response. Again, a pity, for the attri-
butes of wide dynamic range and vel-
vety silent background are obvious.

Bert Whyte

Tchaikovsky: Symphony No. 5 in E
minor, Op. 64. The Cleveland Orches-
tra, Lorin Maazel.
CBS CD -36700.

Many similarities between this re-
cording and the Shostakovich and Pro-
kofiev discs, the shrill high strings and
compressed perspective, are still with
us. However, overall balances be-
tween orchestral choirs are reasonable
and there isn't much spotlighting.
While the bass is a bit overblown, it

isn't as turgid and amorphous as in the
aforementioned releases. Here again,
the recording shines in the areas of
wide dynamic range and absence of
noise. Maazel turns in a good perfor-

If you'd Ike to know more about our water and our Hollow, just write us.

PEOPLE ALWAYS ASK how far Jack Daniel's
cave spring goes back. The answer is way back.

We don't rightly know how deep into the
Tennessee hills our limestone spring meanders.
But since several adventuresome citizens have
tried to explore it, we know it goes farther
than a person can. We also know it flows at
56° year-round, is totally
iron -free and superb for
whiskey -making. True,
we can't say where
this pure water starts
out. But we're plenty
glad it ends up in
Jack Daniel's Whiskey.

CHARCOAL.
MELLOWED

DROP

A
BY DROP

Tennessee Whiskey  90 Proof  Distilled and Bottled by Jack Daniel Distillery
Lem Motlow, Prop., Inc., Route 1, Lynchburg (Pop. 361), Tennessee 37352

Placed in the National Register of Historic Places by the United States Government.AUDIO/JULY 1983 45



ma -ice, although the first movement
seems surprisingly slow-paced. The
Cleveland Orchestra plays with its usu-
al precision and panache. Bert Whyte

Beethoven: Symphony No. 5; Schu-
bert: Symphony No. 8. The Vienna
Philharmonic Orchestra, Lorin Maazel.
CBS/Sony CD -36711.

In the last few weeks, I have ac-
quired a number of Compact Discs to
go with my Nippon Electric Corpora-
tion CD -803 player. The resulting lis-
tening sessions have been something
of a revelation, since listening to CDs
at a trade show gives one no idea of
just how detailed their sound can be.

"Surprisingly, it turns out
that some of the pop
recordings are among the
better -sounding CDs now
available."

There is usually too much background
noise, and they are often played far too
loudly, exceeding the peak power out-
put capabilities of many power amplifi-
ers. Played in the relative quiet of one's
living room, the effect can be absolute-
ly stunning-or disconcerting de
pending on whose hand was at the
controls during the recording.

The Beethoven and Schubert sym-
phonies were recorded while the or-
chestra was on tour in Japan in 1981.
In an effort to hold audience noises to
a minimum, close miking was em-
ployed and natural -sounding artificial
reverberation was added. The balance
between direct and reverberant sound
is not quite real, and the Beethoven in
particular sounds edgy in tutti pas-
sages. The Schubert fares better,
since it is a quieter work. Maazel's
readings are resourceful and master-
ful. Overall, the recording is adequate
for what it is, but the launching of CD
deserves better. John M. Eargle

Real HOT Jazz
RealTime Records CD-RT2002,
$17.95.

It has been said, with some justifica-
tion, that pure digital discs, with their
wide dynamic range and signal-to-
noise ratio, would be of principal bene-
fit to classical recordings.

Surprisingly, it turns out that some of
the pop recordings are among the bet-
ter -sounding CDs now available. Al -

Don Menza's Big Band

though for the most part their dynamic
range doesn't equal that of classical
recordings, pop CDs have gained fa-
vor because of their cleanness, their
clarity, and their punch. And it doesn't
hurt to hear pop sound without the usu-
al crackle of surface noise, either!

This RealTime recording draws on
four jazz groups recorded digitally a
few years ago-Don Menza's Big
Band, John Dentz Reunion Band,
Freddie Hubbard and friends, and
Jack Sheldon's Late Show All -Stars.
Most of the numbers selected are fairly
unfamiliar originals, but there are such
standards as "That Old Feelin',"
"Sweet Georgia Brown" and "Star -
eyes." In any case, this is a feast of
swinging, plenty of
hard -driving trumpets, 'bones and
saxes, and solid percussion of great
clarity and impact. Bass response is
outstanding. Of course, this is multi-
miking, but this is where it belongs!
The only problem with this disc is that
in handling material from four bands, it
was not levelized; inadvertently raising
playback level on a low-level number
could mean trouble when the next
number is several decibels louder!

Bert Whyte

NEW! From AMERITECH INDUSTRIES

Built from the Finest Materials
to last a lifetime.

MAY BE WALL MOUNTED

Tired of plastic or piles of
unorganized tapes around
your stereo?
Now there is a real choice

THE AMERITECH
REDWOOD CASSETTE

ORGANIZER
Available in three models

Model No. 25

Holding 25 cassettes - 24.99

Model No. 50

Holding 50 cassettes - 39.99

Model No. 75

Holding 75 cassettes - 54.99

FOR RUSH MASTERCHARGE AND

VISA ORDERS CALL: (904) 526-2262

DEALER INQUIRIES INVITED

AMERITECH INDUSTRIES, Inc.
Rt. 3, Box 711, Marianna, Fl. 32446

Qty Model No. Price
(Add $3.00 each shipping) Total

NAME

ADDRESS

CITY

STATE Zip

OMastercharge ID Visa ECheck 1M. 0.

Card No.

Interbank No. Fxp Date
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ROCK/POP RECORDINGS
MICHAEL TEARSON
JON & SALLY TIVEN

SHOWY BOWIE

Let's Dance: David Bowie
EMI -America SO -17093, $8.98.

Sound: B+ Performance: B+

Nobody has accused David Bowie
of making a fun album in years. His
studio projects since 1977 include
Low, "Heroes," and Lodger, all some-
what avant-garde collaborations with
Brian Eno; 1980's very edgy Scary
Monsters; an EP of songs from Bertholt
Brecht's Baal; two albums with Iggy
Pop, and the somber theme from the
film Cat People. Serious projects all,
none of them easy listening by any
definition.

On the other hand, Let's Dance is
fun. It is a direct and simple album in

the mold of 1975's Philadelphia album,
Young Americans, recorded at the
height of Gamble and Huff's success.
The real difference between the two is
the much fuller and punchier bass and
drum sound on Let's Dance. Credit
that at least in part to co -producer Nile
Rodgers of Chic, who replaces Bow-
ie's long-term associate Tony Visconti.

The first side is the lighter side, all
love/dance songs at Bowie's highest
energy level in years. There's nothing
much more profound than "Modern
love gets me to the church on time"
and "Let's dance." The second side
has equal energy but themes far dark-
er. "Ricochet" asks "Who can bear to
be forgotten?" "Criminal World," origi-
nally by Metro in '76, paints a violent,

sexually ambiguous scene of the
streets. There is a remake of the Cat
People theme, "Putting Out Fire (With
Gasoline)," that is much more upbeat
and nervous than the funereal original.

Most of all, Let's Dance is a New
York album with the grit and danger of
the city oozing from every groove. It is
not an album for critics to dissect lyri-
cally as much as it is a thumping good
body album.

Some of David Bowie's records have
worn particularly well over time-Ziggy
Stardust, Aladdin Sane, Young Ameri-
cans, "Heroes." Some have not-Dia-
mond Dogs, Lodger. Let's Dance al-
ready feels like an album that is going
to sound better and better as time
goes by. Michael Tearson
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Cargo: Men At Work
Columbia QC 38660.

Sound: B+ Performance: B

Now this is a nice group, and let no
one accuse us of criticizing what has
become an institution. Men At Work
came from nowhere, and sounded a
little like The Police and a little like The
Cars. It's hard to see their music or
lyrics offending anyone. Truly a nice
little band from Australia, and the fact
that they've sold a few records doesn't
hurt anyone.

Now that this group is selling re-
cords like hotcakes, as well as claim-
ing a few Grammies, more than a few
people are starting to go overboard
and call them the next Beatles; the
boys in the group are probably as un-
comfortable with that claim as we are.
When you get to the music, Men At
Work are talented but moderately
anonymous, and if they had any less of
a style people would call them medio-

cre. They're not really New Wave, but
they sport short haircuts so they get
over with that crowd. They can play
their instruments, so the arenarock
fans don't mind them much. The
dance -oriented drum beat and the sax
bring them over to the people who buy
records to groove to. By blurring the

distinctions, Men At Work have ap-
pealed to enough people in each dif-
ferent ballpark to fashion themselves a
humongous following.

"Overkill" is a nice song, a nice ma-
jor scale. But the new Beatles? Surely
not. Maybe the next Chicago. Or, per-
haps, Boston. Jon & Sally Tiven

An even better Ruby.
Through the use of its technology, Dynavector has

been able to reduce the size of its ruby cantilever-
while dramatically improving performance.

This new moving coil cartridge, the 23R,
has one of the world's smallest cantilevers.
Measuring only 2.3mm in length, it is
approximately one-third the size of conven-
tional cantilevers.

All musical frequencies travel at differ-
ent speeds. By using a short cantilever,
these frequencies travel along the
cantilever from the stylus tip to
the coils in near perfect unison.
Thus, the reproduction of sound is
like no other in the world.

This shorter ruby cantilever
also minimizes undesired
resonances.

All cantilevers flex back
and forth and set-up un-
wanted vibrations while
tracking your records. By

using a rigid ruby, these reso-
nances are greatly reduced.

Because of the canti-
lever's shortness and

material, the 23R's resonant
frequency is well above

50kHz. Rubber damping is
eliminated and performance is

unaffected by variations in room
temperature.

In short, Dynavector believes its
new 23R has the ability to produce

sound with stunning realism, brilliant
tonal balance and exquisite detail.

For more critical applications and the
ultimate in reproduction, audition the new 17D
Diamond cantilever cartridge which utilizes the

smallest cantilever in the world.

Dynavector Systems USA, 1721 Newport Circle,
Santa Ana, CA 92705. (714) 549-7204

Dynavector
C 1982 Dynavector World leader in moving -coil cartridges
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War: U2
Island 90067, $8.98.

Sound: B Performance: A

Sometimes it is really obvious that
everything has fallen exactly into place
for a band. War is just like that for U2.

After an acclaimed and promising de-
but and a rapid-fire but listless second
album, their third is the album they've
had in them and not quite gotten out.

The songs in their second album,
October, needed tightening and focus.
War's songs have it. This is something
of a concept album inspired by the

What's in a Naim?
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You won't find any chrome,
flashing lights, or exotic technological breakthroughs.

What you will find is simply the most intelligently designed.
elegantly executed audio amplification system in the world.

When you need a little music in your life, find it here.
It's in a Naim.

naim au
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perpetual clashing in U2's native Ire-
land. The songs' tableaux may be
grim, but there is a strong thread of
underlying hope that unifies the album
and energizes the record. "New Years
Day" opens on a world in white and the
thought "Nothing changes on New
Years Day." The next thought is wistful,
1 will be with you again." The band
surveys the carnage and the headlines
in "Sunday, Bloody Sunday" but
closes with "the real battle just begun/
to claim the victory Jesus won/on a
Sunday, bloody Sunday."

Crucial to the success of War is U2's
charming sense of melody, apparent
from their debut on. Here it has ma-
tured so that the songs, however grim
the subject matter, are lilting.

Steve Lillywhite has produced all
three U2 albums. His confidence and
ability have obviously grown with the
band and his other work with XTC,
Joan Armatrading, and Peter Gabriel.
For U2's War, he has designed a swirl-
ing sound with some nifty effects and
touches, such as the stereo guitars on
"Like a Song . .," the fade into
"Drowning Man" and "Sunday, Bloody
Sunday's" electric violin part.

U2's War is one of 1983's essential
albums. Michael Tearson

Tne Abominable Showman: Nick
Lowe
Columbia FC 38589.

Sound: B Performance: A-

Information: Dave Edmunds
Columbia FC 38651.

Sound: B - Performance: B -

These two former Rockpile members
have at last put out albums in approxi-
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MAKE THE MUSIC LIS 1 EN TO YOU
Introducing command performance music. Introducing the R-100, the most astounding, musical -sounding receiver

ever to come from Yamaha. Or anyone.
There's 100 watts RMS per channel (both channels driven into 8 Ohms, 20 Hz to 20 kHz, with no more than 0.01%

Total Harmonic Distortion) combined with our unique Zero Distortion Ride circuitry to virtually eliminate power amplifier and
thermal distortion. But such wonders have been heard from Yamaha before.

The unheard-of part is the phenomenal control the R-100 gives you over your music. For the first time, a five -band
graphic equalizer is combined with a microcomputer. This unique Computer -Controlled Sound System (CCSS) allows you to
select from five different preset frequency response curves (Loudness, Bass, Presence, Treble, or High Filter), and then further
adjust each of the five curves in four different preset variations. You can then store any three of the preset variations in memory

for instant recall.
And if you really want to be creative with your music listening, you can adjust

the five bands independently to form any frequency response curve you choose, then
store it in memory.

The CCSS offers you unparalleled flexibility to tailor the music to your personal
taste and listening environment.

And you can control all this (and a lot more) by just pressing the right button on
the remote control unit that is a standard accessory.

There's more that comes standard with the R-100. Like Yamaha's spatial
THREE PRE-PROGRAMMED LOUDNESS expander, dynamic noise canceller, the ability to handle low impedance loads, and the

CONTOUR CURVES.
headroom to handle "hot" source inputs.

And there are four more models to choose from, each with the same natural sound Yamaha is famous for.
Whichever one you choose, you'll hear your music like you've always wanted to hear it. Give a listen at your Yamaha

dealer. Or write Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622.

FOR THE MUSIC IN YOU. YAMAHA



"Perhaps the only significant
performance option you can add to
a car like this comes from ADS."
It's already fast enough to get you in a heap of trouble. So why
not look into an option that can make the double nickel bearable?
A sound system from ADS.

Any car audio pro will tell you that ADS is first in the field. So
instead of bragging, let us instead offer some options to consider.

The ADS 300i. A two-way speaker designed for flush -
mounting in decks and doors. A pair of these will impress you.
Four could melt the windows.

The new ADS 320i. A sensational six -piece system which
includes a pair of 2" samarium cobalt tweeters that can be
surface or in -dash mounted, a pair of 51/4" woofers that should
be flush -mounted in panels or doors, and a pair of crossovers to
split the signal between them.

The CS 400 Dual Subwoofer system. Purists will combine
these with the above to hear the tubas better.

The ADS P100 Power Plate" amplifier which puts out a
healthy 50 watts per side.

Whether you're into Puccini or The Police, some combination
of the above can significantly enhance your driving pleasure.

If you don't know where to find ADS locally
call 800-824-7888, Operator 483. In California, 800-852-7777,
Operator 483. Or write Analog & Digital Systems, Inc.,
217 Progress Way, Wilmington, MA 01887.

ADS. Audio apart.

Nick Lowe

mately the same time period, as if they
don't care if they're in direct competi-
tion with one another. But the usually
thrilling Dave Edmunds seems to be
caught at a loss. He has fallen under
the spell of ELO mentor Jeff Lynne and
is using drum machine and synthesiz-
ers to a detrimental effect. Nick Lowe,
who has been slagged off in this col-
umn on several occasions, has put out
his best solo album since his first.

Both have bands of their own, but
Edmunds' is far better. He has chosen
not to use the finely honed chops of
Billy Bremner (rhythm guitar) and Ger-
aint Watkins (piano), so the whole
band feel is not only interfered with but
destroyed by Jeff Lynne, the DMX, and
the poor choice of songs. Only the
Rockpile-ish "Don't Call Me Tonight,"
"Don't You Double," and "Slippin'
Away" are particularly memorable; on
any other Edmunds album they'd be
mere filler. Considering that Edmunds'
consistency has always been one of
his strong points, and his bands have
always been an extremely solid and
exciting attraction, Information will
probably be remembered as one of the
major disappointments of the year.

The Abominable Showman, on the
other hand, shows Nick Lowe maturing
as an artist. Even though he tries a bit
too hard to be lyrically clever, his mu-
sic is settling into a comfortable
groove. He's somewhere in between
silly pop and soul music, and on about
half the album he's convincing. There
are a couple of straight rock(pile)
tunes, but this is not the focus of the
record. With a hit single, Nick Lowe
could easily rise from the ashes of
Rockpile and become a powerful force
in rock music-but not before. Still, this
is a fine effort and deserves attention,
and is as good -sounding a record as
Nick Lowe has ever made.

Jon & Sally Tiven
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The Nakamichi DRAGON
The Most Incredible Creature Of The Decade
Dragon-the first deck to reproduce every cassette with exquisite clarity and defi-
nition. Dragon's revolutionary NAAC (Nakamichi Auto Azimuth Correction) system
determines the actual recorded azimuth and continuously manipulates the play-
back head into perfect alignment without special test tones-automatically--on
every cassette. Restored are the missing highs that have made pre-recorded cas-
settes (and many home -recorded ones!) inferior to phonograph records. Gone is
the dullness caused by noise -reduction systems that don't receive all the high -
frequency energy that was recorded. Move into the future with a deck that's
already there!

Dragon-Nakamichi's first auto -reverse deck. Not until we created NAAC to cor-
rect the playback -azimuth error that occurs when tape is reproduced in the reverse
direction would we put our name on an auto -reverse deck.

Dragon-the world's first deck to reproduce in both directions with equal perfec-
tion, the first au:o-reverse deck to employ Asymmetrical Dual Capstans, each di-
rectly driven by its own Super Linear Torque DD Motor electronically locked to a
precision quartz -crystal reference for amazingly low flutter.

Dragon-with a full complement of "traditional" Nakamichi features and such new
innovations as switchable subsonic filters to prevent tape overload when recording
a warped record and an Auto Rec Pause that triggers automatically whenever a
10 -second program break is detected!

Dragon-another Nakamichi miracle! See it now at your Nakamichi dealer.

nkNakamichi
Nakamichi U S A Corpora00r 1101 Colorado Avenue, Santa Monica, CA 90401
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SPECTRUM
IVAN BERGER

DIGITAL
TREASURE HUNT=1.

Chasing Rainbow Discs
I and a batch of other audio

journalists were in Holland late in
April, visiting Polygram and Philips
(more on that in a later column) and
trying to buy Compact Discs at
Amsterdam's record stores. The latter
turned out to be a problem: The discs
are still in short supply, and while
most record stores had some titles on
display, finding any particular title
turned into a treasure hunt.

Amsterdam's CD dealers run the
gamut from large and small record
stores to department stores. (Few of
the stores which sell the players also
sell the discs, and those that do
reserve those discs for customers
who buy the players.) The stores that
do sell discs show them in revolving
or wall -hung display racks, but the
jackets on display are usually empty.
Sometimes they're dummies, for
which the dealers have no discs (the
nicer dealers mark these "out of
stock" in Dutch); more often, the
discs are piled in a cabinet behind
the counter (a technique that wouldn't
work with the more fragile LPs).

I started with a wish -list of about 24
records; I actually picked up about
half that many, in trips to about seven
stores-but my dozen included one
or two impulse purchases not on my
original list. A pamphlet handed out at
all the record stores listed 209
presumably available offerings from
the companies for whom Polygram
presses CDs, including Decca
(London, here), Erato, Deutsche
Grammophon, Philips, Verve, RCA
and others. I'd say that perhaps half
of those titles were actually in the
stores, though no one store had more
than a small percentage of them. On
the other hand, the stores also had
some CBS -Sony discs; these had not
been included in the printed list, as

Polygram doesn't press them, and the
stores had no handouts listing these
or other imports from Japan.

At the time of my visit, Polygram's
Hannover plant was producing about
23,000 Compact Discs per day,
compared to 70,000 music cassettes
and 70,000 45 -rpm singles daily.
Their nearby LP factory presses
170,000 discs per day. By the end of
this year, though, Polygram hopes to
be making 35,000 to 40,000 CDs daily.

Even that may not be enough. Only
a few European countries were
receiving CDs when I visited.
Between now and the year's end, all
of Europe and the U.S. will start
getting CDs. More plants are

opening, here and in Europe, but I

suspect the discs may be in short
supply well into next year and
perhaps beyond.

One reason for the tight supply is
that sales are running ahead of
expectations. "At the Compact Disc
marketing meeting," a record dealer
told me, "they said their research
showed that people who bought
players would buy an average of
seven discs apiece. A dealer asked,
'What about those who don't have
players?' and the Polygram man said
'Get out of here!' But people without
players are buying." He's right. I

bought 12 discs, and I don't yet have
a player, either.

Emergency Microphone
Ever need a microphone in an

emergency? The odds are that a pair
of headphones will work-not as
frequency -flat or sensitive as real
mikes, and with odd directional
patterns, but still usable. Don't try the
opposite, though: Mikes aren't built to
handle the power levels fed to
earphones, and are liable to burn out.

Tandy Abroad
The Radio Shack stores in this

country have a counterpart in the
Tandy stores abroad. I recently got
my hands on Tandy's French and
Dutch catalogs.

The stereo components looked
about like Radio Shack's here. But
there were some novelties: A
quadraphonic synthesizer (39 francs

separately, 239 francs with a pair of
speakers), some nicely styled
speaker stands (195 francs per pair),
an electronic rhythm generator (595
francs), and a gooseneck turntable
lamp (149 francs). Figure about 6.8
francs per dollar (or 140 per franc) for
rough price conversions. The Dutch
catalog had only the rhythm
generator; I didn't get the price.
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Seventh in
a SPIleS

"Believe Every Rave You've
oo

Read . .
lonommismosimp

AutoWeek

Audio Times
'A new and revolutionary sound system so far ahead of anything

currently available . . . that audio enthusiasts . . . may well be spending more time
listening to music in their cars than they do at home."

Car & Driver "Best Sound System: Delco-Bose"

The Detroit News . . . it simply spoiled me for anything else."

Modern Recording "This technology is another 'first' in music systems . . .

The result, as heard by several of us with unanimous awe and
appreciation, is a stereo experience second to none."

Popular Science "It's as good or better than the best home systems I've heard .
the results are fantastic."

Popular Hot nodding "Incredible clarity . . . a concert hall on wheels."

Motor 'Wend "The best OEM sound system in the world." ". . . you need this radio."

High Fidelity "The performance of the Delco-GM/Bose Music System
was astounding . . . I can't imagine anyone buying

(one of these cars) without the music system."

Chicago Magazine "If your car is this well equipped you won't want to go home again."

Popular Mechanics ". . . you have to hear it to believe it."

The performance that received these rave reviews
can be yours at Cadillac, Buick, Oldsmobile and Chevrolet dealers.*

Sound so real it will change
how you feel about driving

'Available as a factory installed option on Cadillac Seville and Eldorado,
Buick Riviera. Oldsmobile Toronado, and Corvette by Chevrolet.



Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health.

LIGHTS: 9 mg. "tar", 0.8 mg. nicotine av per cigarette by FTC method, FILTERS:15 iiiig."-Er", O mg.nicctine al. per cigarette, FTC Repoit MAR. '83.
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Camel taste in Lights and Filters.



BEHIND THE SCENES
BERT WHYTE

FISCAL RESPONSE ABILITY
By the time you read this, the
1983 Summer Consumer Elec-
tronics Show will be history. Af-

ter years of tantalizing us with mock-
ups and one-off prototypes of assorted
digital hardware, the audio industry will
finally and officially enter the era of
digital sound, and the 1983 Show will
be remembered for that. There will be
production models of compact digital
audio disc players from virtually all of
the major Japanese and European au-
dio manufacturers. There will also be
other digital audio equipment, such as
digital processors and recorders,
which could have a very profound ef-
fect on a large segment of the present
audio market.

As you may know, members of the
audio press attend manufacturers'
press conferences several months be
fore the Shows, where we are given
previews of the new audio equipment
that will be exhibited. This year, Tech-
nics held a preview conference, devot-
ed entirely to digital audio, which I

found of particular interest. I will detail
most of this new equipment in my
SCES product roundup. However,
there is one fascinating new Technics
product that I want to bring to your
attention early, the SV-110 digital audio
processor.

Using standard EIAJ PCM 14 -bit lin-
ear quantization and decoding, with a
44.056k sampling rate, the SV-110 is
designed to be used in conjunction
with a videocassette deck to record
PCM data.

A slim -line unit, the SV-110 mea-
sures approximately 17 in. W x 21/2 in.
H x 131/2 in. D and weighs in at 13.7
pounds. Its frequency response is rat-
ed at 2 Hz to 20 kHz, ±0.5 dB, THD as
less than 0.01%, and dynamic range
as more than 86 dB. Record level indi-
cation is via a two-color fluorescent
meter with a peak -hold capability. An
unusual and useful feature is that the
meter can be switched to indicate the
highest peak level attained during the
entire recording. The meter shows sig-
nal levels from -25 to +6 dB. The
provision of the +6 dB indicator is a bit
surprising, since PCM recording sig-
nals over the 0 dB point usually cause
hard clipping and audibly nasty sound.
Another helpful feature in setting re-
cording level is that two separate level
controls are provided along with a

large, single master recording level
potentiometer. A record mute switch is
included, as is a playback mute cancel
switch which permits cue and review
monitoring with whatever VCR is being
used. The SV-110 also has playback,
record, copy and dubbing direction in-
dicators. The input signals to the SV-
110 can be monitored via a stereo
headphone jack with separate level
control.

Naturally, Technics favors the use of
VHS decks with the SV-110, but Beta
format decks can be used as well. Two
VCRs can be connected to the SV-110
at the same time, permitting direct digi-
tal dubbing. The really unusual feature
of the SV-110 is that it is capable of
recording and retrieving PCM data in
the SLP (super long play) mode of a
VHS deck, thus affording up to six
hours of digital recording on a T-120
videocassette!

The implications of this six -hour re-
cording capability can be quite star-
tling. Consider that (in the New York
City area) a typical high grade T-120
videocassette can be purchased for a
discounted price of a little more than
$10. Consider also that you would
need four C-90 audio cassettes to
achieve six hours of recording, and
they are currently available for a dis-

counted price of around $3 or $4 each
(assuming best quality cassettes, in-
cluding metal particle). In other words,
with the SV-110 it can actually be less
expensive to digitally record equiva-
lent amounts of music on videocas-
settes than on standard analog cas-
settes.

One must also consider the audio
quality differential between the two re-
cording mediums. The digital record-
ing will provide unmeasurable wow
and flutter (a parameter an audio cas-
sette recorder cannot match), ex-
tremely wide dynamic range, noiseless
recording, vanishingly low levels of
distortion, and almost ruler -flat fre-
quency response with significantly ex-
tended bass. High -end audio cassette
decks equipped with Dolby C or dbx
noise reduction can provide remark-
ably high quality sound, but even the
very best of them cannot match the
quality of the digital recording.

The most astonishing thing about the
SV-110 is its price. Only a few years
ago the first consumer -type digital pro-
cessor, the Sony PCM-1, sold for a
rather breathtaking $4,400. The SV-
110 has a retail list price of $800! Of
course, to this price must be added
the cost of a VHS or Beta VCR, but
currently good quality VCRs with long
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MORE ii:[11111I FROM
THE CHEVROLET THAT TOOK

THE PERFORMANCE
BY STORM.

InmonuunG THE nEw
5 -SPEED, 5 -LITER Z28.

Camaro Z28 first became Motor Trend's
1982 "Car of the Year!' Then, the Indy
500 Pace Car.

And now, the competition is in for
some more rough weather. With the
new 5 -speed, 5 -liter Camaro Z28.

More power and more gears than last
year. To deliver lightning -like response.

Plus, all of the advanced engineering
features that helped make Camaro the
hottest -selling 2 + 2 sport coupe on the
road today Including road -hugging
ground effects technology and a shape
so sleek, only its shadow can match it.

The new 5 -speed, 5 -liter Camaro Z28.

It's going to be nearly impossible for
the competition to steal any of its
thunder.
Some Chevrolets are equipped with engines
produced by other GM divisions, subsidiaries,
or affiliated companies worldwide. See your
dealer for details.
*Source: Ward's Automotive Reports, Spe-
cialty Subcompact Segment, October, 1982.

Let's get it together... buckle up.

115114 111111115 0111REENI111011*
CAMARO  CELEBRITY  CRLIALIER  CHEUETTE  CITPT1011  MALIBU  MOTE CARLO  CAPRICE  CORVETTE



"With the Technics SV-110,
it can be less expensive to
digitally record music on
videocassettes than on
analog audio cassettes."

play capability can be purchased for
$600 to $700.

Assuming a combined cost of SV-
110 processor and VCR at $1,500, this
obviously places the system in direct
competition with a number of high -end
audio cassette decks. The question

naturally arises, what about software
for a digital processor? Here one must
concede that prerecorded PCM video-
cassettes are very few in number and
cost $45 to $50 each. Until high-speed
digital duplication is developed, there
will be very little change in this situa-

The new Signet TK1OML

...so remarkable
it may set digital records

back another year!
Until you hear the Signet TK1OML, you may
not fully appreciate how superb today's
analog recordings can
be. And how little may
be gained by going all -
digital.

The single most sig-
nificant advance in the
Signet TK1OML is its
unique new Micro -
Line". stylus...the most
complex stylus shape
ever attempted. Its
scanning radius is a
mere 2 to 3 microns!
That's just 39% of the
scanning radius of a
typical 0.2 -mil elliptical. Yet the supporting
radius is about 3.0 mils (compared to only
0.7 -mil for the elliptical). It's the longest,
narrowest footprint ever achieved.

Even with repeated playings, the Micro -
Line stylus maintains its shape, without
"spreading" like all other tips. So
grooves sound new, long after other

styli are threatening irreparable damage to
your record collection.

Each Signet TK1OML
MicroLine stylus is
created from a whole,
natural octahedral
diamond, oriented for
longest life, and with a
square shank to pre-
cisely fit the laser cut
hole in our unique,
ultra -rigid low -mass
boron cantilever. You
get perfect alignment.
Period.

But the proof of qual-
ity is in the playing.

With the new Signet TK1OML, older records
literally come back to life. New records
transcend the limits of ordinary technol-
ogy. Your entire system gets a new lease
on life.

Visit your Signet dealer. Peek into his mi-
croscope to see this fantastic stylus.

Then get the real proof. Listen.

signet®
SIGNET, 4701 HUDSON DRIVE, STOW, OHIO 44224

am. Clearly, the thousands of prere-
corded audio cassettes offered by the
major record companies are a major
plus for the cassette format. The SV-
110 has no microphone inputs, but a
small mixer plugged into the line inputs
can remedy this. However, there is still
that ever-present question, what does
one record? A few go -rounds with the
local high school band, the church
choir, and Junior's birthday party just
about covers this subject.

The obvious uses of the SV-110 par-
allel those of the compact cassette me-
dium. A common practice of cassette
owners is the preserving of sound
quality by copying new (or slightly
used) analog records onto tape. The
SV-110 can be used for the same pur-
pose, with the added advantage of
longer continuity in music program-
ming, such as full-length operas
played back without interruption. For
those addicted to background music,
one could record six hours of favorite
music on a T-120 videocassette. Imag-
ine a party where the music greets the
guests at 8 P.M. and ultimately speeds
them on their departing ways at 2 A.M.
The mind boggles!

Needless to say, if one has a digital
Compact Disc player, these discs can
be copied onto digital videocassette,
although not on a digital -to -digital ba-
sis. There would be a D -to -A conver-
sion out of the CD player, and a subse-
quent A -to -D conversion in the SV-110
processor. However, taping Compact
Discs for preservation of sound quality
would be an exercise in futility, since
the tape would wear out while the la-
ser -scanned disc would remain soni-
cally pristine forever!

There would seem to be little doubt
that inexpensive digital processors,
such as the SV-110 with its long -play
recording capabilities, could be highly
competitive with high -end cassette
decks. Perhaps the compact cassette
forces can counter this with something
like the Sharp CX-3 PCM digital cas-
sette recorder I reported on in the April
issue. We have noted previously that
Sansui has their Tricode PCM digital
processor which also affords six -hour
recording capability, but at a much
higher price.

Speaking of digital processors, the
Sony PCM-F1 has become something
of a cult item. The only consumer -type
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A technological breakthrough
in Audio that delivers
finer reproduction
and sotmd quality
than ever before
possible...

Hitachi has crossed
the threshold of a music
lover's dream. Perfect
concert reproduction is
now a reality. It is all
possible due to the new
Hitachi DA -1000, one of
the world's first commer-
cially available visual
audio disc players. It is an exci:ing
new form of sound system tha-. relies
on digital audio signal encoding,
rather than an analog system. This
allows performance levels that far
exceed even the finest conventional
turntable. The result is pure, clean
sound, absolutely faithful to the
original performance.

The Hitachi DA -1000 plays
compact digital audio discs (CD),
the disc format adopted by all of the

C.MOW Mam0 CMG PlAMMIP

major audio manufac-
turers. A compact disc
is capable of storing
an uninterrupted 60
minutes of beautiful
music on a single side.

The digital disc is
perfectly smooth, its
clear plastic protective

surface eliminates the annoying
effects of dust, scratcles and wear.

The music you heer will sound
exactly the same as when the artist
originally recorded it, the first time
you play the disc as well as the
1000th.

The DA -1000 was crafted to
ensure superior performance as well
as optimum convenience. The
vertical design offers the space
saving benefits of component rack

I litachi
(;ompact I )ist
I)igital Audio Mawr
I )A-1000

.r:.111TACI-11

installation, as well as the
ease of a cassette -style
front loading system.

-"'"4
The DA -1000 delivers

a comprehensive
playback control. With
a simple touch of the
fingertip, the user
may elect to
pick-up Forward
or Reverse,
Cue, Repeat
and Auto Search. The DA -1000 aso
has the Program Playback, a feature
which allows the user to program up
to 15 selections for playback in arty
sequence, automatically.

One listen is worth a thousand
words. Come and witness for
yourself the superior sound of the
Hitachi DA -1000.

HITACHI
A World Leader in Technology

Hitachi Sales Corporation of America  401 W. Artesia Blvd., Compton, Calif. 90220
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Revox B791
The Straight Line on Precision Engineering

First, a few words about our straight line tracking system - Lina-
track®. Under the guidance of a sensitive infrared -interrupt servo circuit,
Linatrack® guides the ultra -short (13/4" long) low mass tonearm straight
across the radius of the disc, thus eliminating tracking error. Linatrack®
mounts most popular cartridges, and the entire tonearm module swings
aside for quick record changing.

Next, the heart of the 8791: precision engineering. A quartz -
regulated Hall -effect direct -drive motor assures absolute speed sta-
bility with no cogging effects. Even the vari-speed is quartz -locked,
with an LED display to show the nominal speed and exact percentage
of deviation.

The Revox B791 is
solid, substantial, and

meticulously assem-
bled. It is designed for

maximum user conven-
ience, sonic accuracy,

and exceptional longev-
ity. It is not inexpensive.

That's the
straight line. Hear

the full sound at
your nearest

Revox dealer.

1425 Elm Hill Pike, Nashville, TN 37210 / (615) 254-9651
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illt Intosh
STEREO CATALOG

and FM DIRECTORY
Get all the newest and latest information on the new
McIntosh stereo equipment in the McIntosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

SEND

TODAY!

r
McIntosh Laboratory Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

NAME

ADDRESS

CITY STATE ZIP

A
1

J

"The combined cost of the
SV-110 and a VCR places
the system in competition
with a number of high -end
audio cassette decks."

PCM processor with 16 -bit resolution, it
is a really extraordinary device. In the
opinion of some highly respected pro-
fessional recording engineers, its per-
formance surpasses that of Sony's ear-
lier pure professional digital recorder
models. I concur, having made many
superb recordings with the PCM-F1,
and the Sony PCM-F1 has received
high praise almost universally. The
only drawback has been its inability to
edit recordings. Oh, there was a very
circuitous and laborious way it could
be done, but most felt it wasn't worth
the effort. Such was the situation until
March of this year, when the RTW
Company of Cologne, Germany, intro-
duced their Studio -Processor Set at
the 73rd AES Convention in Eindho-
ven, The Netherlands.

The Studio -Processor Set consists of
the RTW A + D Interface plus modifica-
tions to the Sony PCM-F1. This Inter-
face unit, exactly the same size as the
PCM-F1, essentially enables analog
matching of the PCM-F1 processor in-
puts and outputs to balanced, floating,
+6 dB lines. It also offers a digital
interface for direct digital copying on
the Sony 1610 professional processor
system. There are error -correction and
static displays, and a special head-
room switch provides for optimum pro-
gram -dependent utilization of dynamic
range. Other switches are for 16/14 bit
resolution, mute hold, copy prohibit,
pre -emphasis (which can be defeated)
and video copy.

With the RTW A + D Interface, digital
recordings made with the PCM-F1 can
be transferred to Sony U-Matic record-
ers and the professional Sony 1610
digital processor. Once in that format,
the editing can proceed in the stan-
dard Sony electronic fashion with
Sony's DAE 1100 editor. Obviously,
since we are talking about more than
$100,000 for the Sony 1610 and DAE
1100 editing system, most owners of
the PCM-F1 will have their transfers
and editing done by specialist compa-
nies who have this professional Sony
equipment and usually charge $600 to
$700 a day for their services.

The cost of the RTW A + D Interface
is $2,000, which includes modifica-
tions to your own PCM-F1 processor.
In this country, the RTW A + D Interface
is handled by Auditronics of Memphis,
Tennessee. A

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.

Enter No. 23 on Reader Service Card
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HOW CAN SANSUI CLAIM THE D-970 IMPROVES
EVERY TAPE YOU'LL EVER MAKE? SIMPLE.

ITS HI-TECIIFEATURES INCLUDE COMPIKREC.
s 'e-arKaoly innova-

tive approach to microcompu-
ter technology is the reason
Sansui cassette decks have
an unfair advantage over
other cassette decks.

Sansui's new top -of -
the -line D-970 full -logic
cassette deck proves it
conclusively.
Compu-Trec fine tunes for

best performance.
With its Compu-Trec

microcomputer system, the
D-970 automatically fine
tunes itself for correct bias,
recording level and equa iza-
tion, for optimum high level
performance from any tape on
the market. And it does it in
less than five seconds. That's
faster than any other deck.
Sansui's hi -tech features put
more pleasure in recording.

As the most advance:3
deck Sansui has ever pro-
duced, the D-970 is packed

Dolby is a registered trademark of Dolby Laboratones

with features and refinements
that let you transfer every
nuance of sound onto tape-
and actually monitor it while
you're recording. The unique
combination of the precision,

DtAL

tfIla 5,77..t..,C 'MO

4._ 0-a =

7 -RC

coreiess FG-servo airect-orive
capstan motor and the Dyna-
Scrape filter with Hold -Back
Tension servo. glides the tape
smoothly over the three high-
performance heads.

The result is 0.025% wow
and flutter-less than the most
expensive deck in the world.
And Dolby C/B noise reduction
is responsible for a superb
81dB signal-to-noise ratio.
There's also a Dual Memory for
repeat play on any section of

Enter No. 24 on Reader Service Card

tape a 4-aigit counter that F.
also a timer and a real-time
clock; 12 LED peak meters; and
audio record mute. Sansui has
made high-performance re-
cording comoletely effortless.

Great Sansui decks with the
uncommon in common.

There s a lot ot tne
precision and operatinc
convenience of the D-970
iievery cassette deck
Sansui makes. So regard-

iess which you choose, you're
assured superb recordings
every time-automatically.

Audition them a I at your
Sansui audio specialist; or
write for full details today.

SANSUI ELECTRONICS CORPORATICN
Lyndhurst, NJ 07071; Garoen, CA 90228
Sansui Electric Co.. Ltd.. Tokyo, Japar

W. Carsen Co., Ltd., Dor Mills. Ont..
Canada M38 367

Putting more pleasure in sound
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SYMBIOTIC
SOFTGEAR

.0

0
co

Asuccessful softgear-hardware
relationship such as
the LP's (see last

month) is like a well -matured
marriage. It takes many years to
perfect this sort of dynamic
intimacy, and the result is there-
fore precious and irreplaceable,
because it works. True, time
passes and circumstances
change, but the relationship adapts-it
is too strong to break. Until at last
death does it part. So with the LP.

Why else do you think this much -
outdated disc still persists after 35
years, along with its enormous mass of
softgear? We believe in our hearts that
it cannot be replaced, that special
symbiosis between the artistic softgear
and the engineering hardware for
which it remains the crucial link. What
comes next will be a different animal,
and a different relationship.

Death comes to all and it will come
to the LP, if the rest of us last a little
longer. Most of its special virtues re-
main but the flesh is weak. On the
hardware side, as we all know, it is as
far outpaced by the little CD, the Com-
pact Disc, as the buggy was by the
auto or, more accurately, the horse by
the gas engine and the electric motor.
And there is video, harassing from the
side-the LP's successors, in one or

another format, are easily pic-
ture -capable. Also surround -
sound -capable in any old number

of discrete channels in case we're
interested-we may be. The LP

can never enter these leagues. Nor,
except by ingenious artifice, ap-
proach the dynamic range, the
soundlessness of background, the

absence of distortion-why go on?
We know the story. But there it is, even
so, still an immense and stable force in
our entire business, a governing su-
perflywheel to hold us together and in
some sort of control of our destinies.
That's what an enduring softgear-hard-
ware marriage is all about.

Indeed it is an agony to try to see the
future shapes that will prove symbioti-
cally successful! Some people, as I

suggested last month, have the gift.
They are mostly the artists as such, not
the engineers, but there is not really
that much difference remaining be-
tween these categories. I would only
say that the engineers do tend to be
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quirky in a big way (having the goods
to do so), seeing some things with true
clairvoyance, intuition, genius, but
missing others in the most obtuse fash-
ion. And in this the captains of industry
have all too big a hand. I can never get
far from Thomas Edison in such think-
ing-he had the most peculiar mental
oscillations, comb -filter style, seeing
some things with absolute brilliance
yet incurably blind to others. Not a very
good softgear guide, this Tom. It was
his younger assistants, his rivals, who
saw the real means to put Edison's
many syntheses (that's what they gen-
erally were) into softgear situations that
would work.

When I look at some of today's hi-fi
and TV I think of old Tom. With a differ-
ence. His was the approach of simplic-
ity-not today! But simple or complex,
any invention, any equipment, is only
as good as the softgear that goes with
it-say that again. If we are floundering
today in a welter of marvelous technol-
ogy and practically nothing new in the
way of softgear except the video ar-
cade, it is because in spite of the ads
we can all sense the confusion, zany
products all mixed up with useful ones,
instant opportunism, overwhelming far-
sightedness, and nobody really sure
which is which.

Can I be more specific about the
enduring aspects of the LP symbiosis?
Yes, but only by looking back beyond,
at the whole span of the disc, which

will soon be 100 years old. The LP
is only its final form, short of the digital
Compact Disc.

I'm not sure I really consider the CD
a disc. It is far more closely related-in
operation-to the audio cassette or, for
that matter, the videocassette. In soft -
gear terms it is barely a disc at all. The
new CD is automated and can never
be otherwise. Its "discness" is no more
important to us than the "tapeness" of
either type cassette, out of sight, out of
mind, most of the time. Yes, the LP is
now belatedly automated, perforce,
but this is not really its nature and it
responds clumsily in spite of the inge-
nious new mechanisms. The LP began
on a par with the earlier disc and it is
still, I think, a naturally hand -operated
music source. It is as though we had
belatedly automated the fork and the
knife. The LP didn't really need that.

Look, then, how quirky has been the
disc's success as it has evolved its
symbiosis, the softgear and
the hardware, over a century of
sales, how quickly it has re-
sponded to varied changes, and
how unpredictably. What size?
What speed? These, in the begin-
ning, were of course determined
by the 19th century engineers,
not the public. Speed: Very ap-
proximately 78 rpm or thereabouts.
Size: Erratic, but there were 8 -inch discs
to start with, if I am right. Then, as the
symbiosis began to take hold and the
public to buy, in a remarkably short
time the 10 -inch disc became standard.
It was the sellable, usable, popular form.
Why? Did it fit the music and skits
available for recording-or were these
written to fit the three -minute format?
Impossible to say; they happened to-
gether, give & take, tit for tat. All we
know is that the 10 -inch size and length
worked so well that the entire modern
corpus of recorded pop, from rag-
time to jazz to rock and show tunes,
has adapted itself ever since to that
basic length-and even far beyond
any engineering
necessity, right
up to the present.
Could you have
foreseen it?
There's your
symbiosis.

Alongside
the acoustic
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"I'm not sure I really
consider the CD a disc. It is
far more closely related to
the audio cassette or
videocassette."

10-incher came the elegant 12 -inch
disc as recording began to go high-

through the bottomless Depression,
that early electrical recording spree

would lose us nothing in the way of
music to play, our traditional wide

brow (classical)-mostly in opera ex- was the most fertile and productive we choice, a true "library" of availabilities
cerpts. A different situation there, but it in audio have ever experienced. The right from LP's beginning. Can we say
too worked. The longer span, maxi- entire concert repertory of classical as much about today's offerings of
mum five minutes but much better four,
combined with the length of most arias

music and much beyond was put
down on wax and onto 78s. Even the

softgear in the new formats?
The 45 disc, a year later, must surely

and the special qualities of the opera
voice (high acoustic power and maxi-

giant works, hours long with hundreds
of performers, found their unlikely

have been aimed at the jukebox,
where it was a fantastic success. But

mum intelligence at the narrow fre- place, all chopped into four -minute at the beginning it came out, flatly liter-
quency band available) drew forth,
one might say, a sub -symbiosis, the

segments, a dozen, 20 discs in enor-
mous albums so heavy they could

ally, as successor to the 78 in all forms.
There were fancy classical albums (the

bigger disc alongside the smaller and
compatible with its machinery. The

scarcely be lifted, horribly breakable,
clumsy, impracticable! Yet viable.

first things introduced) and players for
the home. Too literal-for there were

pairing was immensely successful. Here was one of the miracles of audio the same old four -minute sides we'd
The two aspects continue in essence history and an example of what can always had, merely smaller. It was
to this very day, classical and pop,
though the original engineering is all

happen, even in a Depression, when
the symbiosis turns out right.

classical prestige, I suppose; in any
case, that particular classical symbio-

but vanished. Again, symbiosis. Even into electricity, then, the disc sis was a dead duck in no time at all. I

When we come to a time of real carried on and developed-there was have a few left, as museum pieces. But
change, we tend as I said last month to no revolution. Albums, then art covers ah-the jukebox! The 45 took to pop
carry on with compatibility and all the (mainly after WW II), in particular, pro- like a duck to water. Thus do software
old pre-existing softgear, just as far as gram booklets, a vital new addition for and hardware interact.
we can. Necessary-at first-for busi- those who listened. In the main the old Note, finally, a more subtle disap-
ness continuity. But also very good for standard worked again, the 10 -inch for pearance, that of the 10 -inch LP. As I
any coming symbiosis, if the old tradi- pop and the 12 -inch for classical ele- say, the symbiotic balance is always
tions can persist into the new. When gance. Good continuity. People went delicate. This disc followed very logi-
electricity hit the sound field and audio for the idea. daily after the 10 -inch 78, and the ma -
was born, we got the electrical record- Twenty years-and again, revolu- chinery to make it was available. In the
ing and then, a bit later, the electric tion? Could have been. We had the LP classics it lasted quite awhile. It did
reproducer. (No, they did not appear
together as a system! Compatibility al-

and, a year later, the 45. But note how
ingeniously, instead, the LP adopted

have points. But the factors added up,
or shall I say, subtracted, and in the

lowed old and new discs to be played the best of the earlier practice from the end it was better to kill it-even in
on either type of equipment.) And lo- 78, already a half -century old. Immedi- pop-and concentrate on the larger
once again there were the old 10- and ately, LP took over the album aspect of size disc. What will be the equivalent
12 -inch discs, as though nothing had 78 classical and applied it to the new subtleties that show up on future CD
happened. What else? We try for conti- single discs. We still call them albums offerings, the little laser disc? Obvious-
nuity, and this time it was easy. (even in pop!). Good-looking covers ly, nobody has the slightest idea, at

Yet almost immediately big changes (though the first Columbias had no least in public, at this point.
cropped up. First a matter of hardware,
new equipment, the radio phonograph,
the electric portable and, above all, the
jukebox in prototype. But the new engi-

more than undifferentiated paper coy-
ers-somebody soon caught that
blooper). Extensive program notes,
now even more convenient, both on

Note, to end, that the LP disc and its
forerunner the 78 have always thrived
on a very large backing of softgear. A
lot more (by maybe 10,000 to 1) than

neering sound parameters immediate-
ly began to change things too. Pop

the album itself and in big, readable,
unfolded inserts. Thus the compatibil-

some of our present promoters think is
really necessary. They are. wrong. This

music in the home became mainly ity phase for the LP was superbly han- is an inherent aspect of the entire disc
louder-a forecast of things to come- died on the softgear side to preserve history. Even 78 catalogs were very
but the jukebox was really new (well,
almost). It channeled the world of pop

all that was good. Most important of all,
the new disc was not even launched

large. Schwann's LP listings built into
the many thousands in the earliest

into new areas of recorded listening until it was possible to build up an years. And the 30,000 or so titles of
and, hence, record sales. The jukebox impressive catalog of softgear via dub- decades back have merely varied a
has never died. It evolved into our bing, both the 78 and LP versions cop- bit, mostly upwards, right through to
present disco, not to mention music for ied from a common 16 -inch lacquer the present. The audio cassette is no -
banks, airports and supermarkets. master disc, this being shortly before where near catching up. You think this

In the classics, electricity brought tape. The original public demo of the can be ignored? It's basic.
more extensive softgear changes. LP (I was there) displayed a consider- Next time you see the big ad an-
Suddenly-albums! With the micro-
phone and big orchestras in large

able stack of LP discs in the new form,
alongside a mountain of 78s contain-

nouncing Fifty (50) titles now available
for so-and-so digital player, just relax.

halls, we could record anything, and ing the identical music, enough to sat- When we get to 10,000, we'll be out of
we did, in multiple -disc sets. Straight isfy any doubter that the LP format the woods. A
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Achieve Mitsubishi
in Cordia.

The contemporary
sports coupe.

If style can be defined as looking right,
then Cordia is an "ll:'

Not only is it sleek, it's slippery. Smooth
design has created an arrow -front that
produces a minimal drag coefficient of
only 0.34.

Inside, the Cordia LS features a Liquid
Crystal Display that gives you a graphic
readout of speed, temperature, tachom-
eter, and fuel
levels.

And, Cordia
offers plenty of
interior space.
There's room to
move around.
Plus all Cordias
come with stan-
dard features
that include bi-
level heating
and ventilation
system, electric
rear window
defogger, fully
reclining front
seats, split fold- Cordia L. Shown with optional wheels and tires, $300 extra

down rear seats, remote trunk lid and fuel
lid inside releases, and more.

Cordia offers front -wheel drive. A fully
independent suspension with MacPherson

Cordla L5 "Liquid Crystal Display"instrumentation.

struts-for agile road handling-lets you
know you're driving a sporty car. And
Cordia's 4+4 Transmission, on L & LS,
gives you your choice of two driving modes.

Cordia also comes with Mitsubishi's
advanced ELC (Electronic Control) auto-

matic transmis-
sion available on
both the L and LS
models.

Under the hood,
Cordia's engine is
a single overhead
cam MCA -Jet en-
gine that produces
a minimum of en-
gine vibration thanks to Mitsubishi Motors'
patented Dual Engine Stabilizers that
damp out the noise and vibrations usually
found in smaller engines. It makes 4 -
cylinders feel almost as smooth as a six.

The Cordia gives you three models to
choose from: The Cordia, the Cordia Land
the Cordia LS. You start off with luxury and

Cordia L interior

things get better after that.
The Cordia. Contemporary beauty. Inno-

vative engineering. Advanced technology.
And outstanding value.

The luxurious Cordia L, shown above, is
priced at only $7,849,

Prices for the base Cordia start
at just $7,089*

To see and test drive Cordia, call (800)
447-4700 for the Mitsubishi Motors Dealer
nearest you.
'Manufacturers suggested retail price for Cordia and Cordia L. Actual prices set by
dealers. Taxes, license, freight, options and other dealer charges extra. Prices may
change without notice. Availability at dealers of vehicles with specific features
may vary.

Mitsubishi
takes you where

you've never
been before. co
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rA HIGH TECH itragirr
MB RADIALS

Objective: Create European -style radials
that set new standards in

design and performance.
Solution: The Comp T/A' 60V and 70V

The Comp T/R" radial is world-
renowned for its innovative construction
that combines BFGoodrich

state -of -the -aft techno/ogy with
European -style design and

performance. And now, the Comp T/A is
available in 60V and 70V series sizes.
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The design of the Comp T/A radial
includes this unique combination of
advanced materials and echnology.
A. High -modulus bead fillers provide

quick steering response and high-
speed handling.

B. Lightweight folded fiberglass belts
and rayon carcass optim:ze ride
comfort.

C. Dual compound tread offers
outstanding traction and mileage.

D. Computer -optimized tread offers
outstanding handling and cornering.

E. Low aspect ratio helps ensure
stability.

The Comp T/A radial is available in 50V
55V, 60V and 70V series sizes.

BFGoodrich makes a complete line of
advanced T/A" High Tech"' P.adials.
When you're ready for a tire Nith

exceptional performance, there's a
T/A High Tech Radial designed for you.

Enter No. 10 on Reader Service Card

13IFGoodrich

Its black -on -black design and
outstanding handling give our Comp T/A"
tires the qualities of a European -born
radial. The Comp T/A even holds the

prestigious V -speed rating-the highest
rating attainable in Europe.

Other Comp T/A radial achiavementE
include superior handling and

cornering, ultra -responsive steering,
and sizing for direct application on most
original equ.pment wheels.

1111111111r



DRIVE
YOUR WALKMAN
'ROUND
THE ROCK,CHARDB.R.E.

One reason those popular, light-
weight cassette players are so
light is that they use small bat-

teries, usually lasting only 4 to 10
hours. One way to lengthen battery life
is to use other power sources whenev-
er possible. Power supplies to convert
a.c. house current to low d.c. voltages
are common; here's an easy -to build
supply for use in the car.

The power supply shown in the
schematic diagram consists of an
LM2931T adjustable regulator and a

R2

39k
75k

110k

Volts
3
4.5
6

Resistor values (R2) for popular
cassette -player voltages.

few external components. The supply
draws its power from the car's battery
via a cigarette -lighter plug, and feeds
the cassette player with an appropriate
power plug. (Several types of power
plug are used by these players; bring
your player with you when shopping for
a matching plug. If you use several
players, with the same voltage require-
ments but different plugs, connect the
power supply output to an in -line mini
jack, then make short adaptor leads
with mini plugs on one end and the
appropriate power plugs on the other.)

The LM2931T is ideal for this appli-
cation, since its output can be set to

match most cassette players simply by
selecting a single resistor value (see
Table). The regulator also protects the
player from inadvertent reversal of the
input (battery) voltage and from the
transient voltages that can appear in
the electrical systems of typical cars.
Even so, if possible voltage transients
greater than 60 V are anticipated, add
the protective circuit shown within the
dashed lines.

The LM2931T can be obtained from
Jameco Electronics, (1355 Shoreway
Rd., Belmont, Cal. 94102), Circuit Spe-
cialists (Box 3047, Scottsdale, Ariz.
85057) or Digi-Key (Highway 32 South,
Thief River Falls, Minn. 56701) if you
can't find one locally.

Remember, though, that listening
through headphones while driving is
illegal in many places, and unsafe in
all. Leave the phones for the use of
passengers, or for when the car is at
rest.

LM2931T adjustable regulator.
0.1-µF, 50-V capacitor.
100-11F, 6-V capacitor.
27-kilohm resistor (R1).
Resistor (R2; see Table for value).
Cigarette -lighter plug.
Plug to match cassette -player

power jack.
Perf-board (small piece).
Mini case (sized to match perf-

board).
100-1.LH inductor (opt.).
1,000-µF, 16-V capacitor (opt.).

TO

LIGHTER
CIGARETTE

,(204

SOCKET

OPTIONAL
VOLTAGE
SURGE
PROTECTION

1000µF +
16 V T

L

0.1 µF
- 50 V

5
R

27 k

R2

+1100 µF
"'s 6 V

PLUG TO
CASSETTE

0 PLAYER
POWER
JACK
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Use Your Convenient
?: MasterCard  Visa

American Express
Diners Club Card

Ask About Details
On COD Orders

Money orders accepted
O Allow 4 weeks clearance on4 -

any personal check
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SONY Walkman 4
Cassette

fr Stereo
r

$49.95
Complete Set

Sony Walkman 5 $84.95
Sony Walkman 7 . $129.95
Sony Professional W06 . $229.9

LABELLE
Camera U Stereo

OF MAINE
155 MAIN ST. BIDDEFORD, ME. 04005

Prices and Products Will Be Honored June 15 -July 15

SONY FM Stereo
Cassette

FM -1

G $7795
Ar
_ Complete Set

 Sony FM -2 $129.95
 Sony WA -33 $119.95
 Sony WA -55 8129.95

AM/FM STEREO RECEIVERS
PIONEER
SX5 $149.95
SX202 $119.95
SX303 $139.95
SX6 $199.95
SX7 $329.95
SX8 $489.95

CP SHERWOOD

cu 9200 5169.95
cu 9300 $199.95
C 9400 $299.95
ro

to

9600 Call

C

z

a,
- BLANK TAPES

AKAI
AA -R22 . $169.95
AA -R42 $289.95
AA -R32 . $229.95

n cs
SA110 $109.95
SA210 $139.95
SA310 $179.95
SA410 $199.95
SA510 $289.95
SA810 Call
SA828 $519.95

.V.C.
Call For

Best Selection,
Lowest Price

And
Availability

ir tem int R
SR1000 . 5149.95
SR2000 $179.95
SR520 5219.95
SR220 $119.95
SR620 $279.95
SR-7100DC 5349.95
SR-8100DC $409.95

-D
C
(0

tL

.
AM/FM CASSETTE CAR STEREOS IN DASH

TDK SA -C90 $2.45 ea
MAXELL
UDXLI IC90 $2.49 ea
TDKT120 $9.95 ea
MAXELL T120 S9.95 ea
SONY L750 $8.95 ea
SONY L830 S11.95 ea
SONY L500 57.95 ea

w carry Meson, Tok,
Sony, Scotch, Fut,
Momora, Bost, Amp.,
Jvc, Pnoson1c
Minimum Orttor. 10 Taps

Nam

SONY
STR-UX1 STR-UX4STR-UX22 ST R-UX5STR-U X33

Call For Best
Selection, Lowest Price

And Availability

San_sui_
-3000

Z-5000 Call For
-7000 Best Selection,

Z-9000
Lowest Price

AUD-9 Availability
AUD-7

NIKKO
NR -320 CALL
NR -520 FOR
NR -700 LATEST
NR -800 MODEL
NR -1000 AND
ALPHA220 BEST
ALPHA440 PRICES,

TURNTABLES

ON

TC/10111111A FM Stereo
Cassette

KT.S3

$59.95
Complete Se

 Toshiba KTR-2 $89.95
 Toshiba KT -VS! 589.95

SPEAKERS

FOR MAIL ORDERS
CALL TOLL FREE:

1-800-341-0783
In Maine, Alaska and

Hawaii, Call 1-207-283-1401

Call for shipping and handling
on mail and phone orders

 SANYO AM/FM
Stereo Cassette

MG -31

$49.95

 Sanyo MG -8 $29.95
 Sanyo MG -I00 599.95
 Sanyo MG -1 $59.95

PIONEER
Call For ARIES 50

Lowest Prices 3 way
On Speakers 100 Watts Total

'119"
pair

SONIC
MINI BOX
SPEAKERS

50 WATTS MAX

$69Vair
WI-CERWIN-VEGA

u-123 3 way
120 Watts Total

$258"
pair

TURNTABLES

JVC
Call For

Best Selection,
Lowest Price

And
Availability

1:1
tY

E
a

E

0?

CP.

PIONEER
1112tt:

KP5500 $119.15
KP7500 516915
UKP5200 $139.11.5.

UK P5600 $139.95
KE-5100 $179.95
KE-6100 $209.95
UKE-3100 $179.95

KE-7100 $239.95

Clarion
IMO

51 R $119.95
5150R $129.95
5300R $139.95
5550R $139.95
5700R $179.95
7500R $189.95
5500R $139.95
5900R $209.95

T 239.95

PS- LX I
PS -LX 3 PS-FL1

PS -LX 4 PS -FL 3

PS -LX 5 PS -FL 5

Call For
Best Selection,
Lowest Price

And
Availability

RE -530
RE -520
RE -518
RE -512
RE -508
R210
R200
JR-115
JR-110

N
ft

SJ0V.95
$259.95
$239.95
$219.95
$179.95
$119.95

$89.95
$139.95
$119.95

AKAI
AP -B110 $74.75
AP -D210 $94.70
AP,C)310 . $109.75
AP -Q41 ... $158.90
AP -L45.... $199.95
AP -L95 $389.95

SONY
XR-15 XR-55
XR-25 XR-70
XR-35 XR-75
XR-50 XR-77

Call For Besnelection,
Lowest Price

And
Availability

inn tot ir t ,w SA N1f0

CAR -312
CAR -320
CAR -322
CAR -340
CA R-302
CAR -310

35mm CAMERAS

gi.AE I with 50mm
1.8 FD Lens $('69. 95

AE 1 PROGRAM w/50mm
1.8 FD Lens $219.95

Al w/50mm 1.8 FD Lens $259.95
URE-SHOT 35M w/Case $109.9
CASES FOR CANON . 515.95

Canon

0

$124.95
$139.95

$179.95
$199.95

$179.95

$149.95

FTC -1
FTC -28
FTC -8
FTC -120
FTX-140
FTX-160
FTC -180

[Famous aker
00mm Macro Zoom

XGM w, 50mm 92
X700 wi50mm 12
XG-1 w/50mm 12
CASES FOR

30 day return policy: All returns must be phoned in for prior authorization. All products must De returned In original factory packag-
ing, clean and unscratched. Do not write, tape, or deface manufacturer's original cartons. Please Include blank warranty cards.
If there should be a problem or a question upon receipt of your order, please feel free to call our customer relations dept. toll
free 1-800-341-0783 or write to us.

49.95

69.95
109.95

199.95

229.95
249.95
289.95

PIONEER
CT -4 $109.95
CT -5 $139.95
CT -6R $179.95
CT -7R $249.95
CT -8R 5369.95
CT -9R 5430.95

S ansui_
D-55MS
D-77FS
D-77RS Call For
D-99DSBest Selection,
D-370 Lowest Price
D-570 And
D-770 Availability
DVV-9

A WA AM/FM Stereo
Cassette

I`: W/Recording
Auto Reverse

H S -J 2

...1/$129.95
Complete Set

 A1WA HS P02 $109.95

CASSETTE DECKS
Torr. a

TC-FX33 Call For
TC-F X44 Best

Selection,
C -F X66 ' Lowest

TC-F X77 Price
TC- 555 And
TC-FX1(Avallabllity
TC-F X 5uoux

J.V.C.
Call For

Best Selection,
Lowest Price

And
Availability

V-33
V -44C
V -66C
v-80
V.41iX
V2RX
V-1RX
V-312 X
V.90R
V -91-R X

TEAC
Call For

Best Selection,
Lowest Price

And
Availability

TURNTABLES

PIONEER'
PL -2 $64.90
PL -4 $88.90
PL -5 $94.90
PL -7 $109.90
PLL-800 $259.90
PLL-44F $169.90
PLL-88F $259.90

RSM205
RSM224
RSM227
RSM234
RSM2511R
R SM235X
R5M275X

$99.95
$119.95
$139.95

$159.95
5259.95
$179 95

CALL

merearat*.
SD225 $119.95
SD320 $169.95
SD420 $219.95
SD3510 $189.95
SD5010 $229.95
SD9000G $369.95

AKAI
CS -F12 $109.95 OX -Fit $297.95
CS -F 14 $129.95 GX-F9I $487.95
CS -F21 $165.95 CS-F39R $259.95
CS -F31 $209.95 GX-F44R $327.95
GX-F 51 $245.95 GX-F66RC $384.95

TURNTABLES

Technics
SLB10 $62.90 Some models
SLB20 $74.90 are discontinued
SLB30 $88.90 call for info
SLD30 $99.95

prices andavailability

SLQ20 $111.90 on new products
SLQ30 $129.95 SL -7 '$249.90
SL -5 $114.90 SLDL-5 $129.90
SL -6 $169.90 SL-QL1 $248.90

S L -1200M K I I $309.95

AM/FM CASSETTE CAR STEREOS IN DASH

CONCORD
Z;;ZMI

HPL-101 ... $149.95
HPL-112 . $179.90
HPL-118 $249.90
HPL-118F $279.95
HPL-119 $319.50
HPL-121 $249.95
HPL-122 ... $289.95

 BLAUPUNKT

CR-2002 ... 169 95
CR-7001 194 45
CR -5030 - 25e 95
C R -7010 249 95
C R -3001 H... 339 95
C R -3033 279.95
Berlin ...919.95
BEA 55 os
BE A 150  119.95

$69.95

PENTAX

K1000 w/50mm f2 9119.^5
M.E SUPER w/50mm f2 S159.95

CASES FOR PENTAX $15.95

musueisirMI AUDIO
.fi=M

le
CZ -r47 $259.95
RX735 $209.90
CV725 $129.95
RX707 $154.95
R X726 $129.95
R X723 $99.95
RX909 $209.90
RX791 $219.95

r16::reA ta.
AIMMME

C

T-531 179 90
R-230 239 95

79 95
149 95
139 95
89 v,

1-624
T -69I
T 560
T 140

T-530
T-400
W -460-

129 95
69 95

249 95

35mm CAMERAS

NIKON i
FE w, SOmm 1.8E $239.95
FM2 w, 50mm 1.8E 5239.95
FG w/50mm 1.11E $234.95
F3 Body Only
Without Fielder 5369.95
CASES FOR NIKON $15.95

PANASONIC

CQS818 $234.95
CQS958 $349.95
CQS768 $219.95
CQS747 $189.95
CQS788 $219.95
CQS903 5289.95
CYSG100 $169.95

ADC, EQUALIZERS
ADC SS10 $149.95
ADC SS20 $209.95
ADC SS30 $269.95
ADC SS5 $69.95
ADC SAl $119.95

SEND $2.00 FOR YOUR
COPY OF LABELLE'S
COMPLETE CATALOGUE.

Name

Address

Cily

Stale Zip

LaBELLE 155 MAIN STREET
BIDDEFORD. ME 04005

$169.95
$219.95
8149.95
$15.95
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A Sense of Loss
JOSEPH GIOVANELLI

We recently received a letter
vastly different from those
which usually appear in my

"Audioclinic" column. I believe, how-
ever, that the material will be of general
interest and that those who have simi-
lar problems should know that they are
not alone. We hope readers knowl-
edgeable in this area will find the time
to share their information by writing me
at Audio. Where applicable, I'll forward
useful items either to the writer, Jane
H. Johnson of Laurel, Maryland, or to
all of you via my column. Her letter and
my reply follow:

A member of our family has a seri-
ous hearing loss in the upper register.
Her hearing is within normal limits
(30% loss) up to 550 Hz. Above this
frequency, her hearing declines pre-
cipitously so that by 600 Hz, she has
lost 90% of her ability to hear.

Because her loss is within the con-
versational range of the human voice,
she can hear vowels but no conso-
nants. We find that she is unable to
wear a hearing aid because no com-
mercial aids can alter sound well
enough to handle this acute loss.

We have noticed that whenever a
man with an unusually low voice talks
to her, she is able to understand him
very well.

Is there any sound equipment on the
market that will lower the pitch of a
voice by one octave without otherwise
distorting it? If such equipment is not

available commercially, can it be built?
If so, by whom?

I have given a lot of thought to this
problem, and I wonder if the right con-
clusion has been reached as to the
reason this lady can understand some
voices and not others. Certainly the
frequencies she has lost are the very
ones which convey information in the
form of the consonant sounds. I simu-
lated the conditions of her hearing by
filtering out all the highs to see whether
I could still get meaning in conversa-
tions by mainly hearing vowel sounds. I
found that I could do so with great
difficulty. E. did not find that the pitch of
the voice was a factor in my ability to
understand what was said.

I am led to a different conclusion
than was reached, but I definitely
could be wrong. I wonder if thoile men,
with their lthv-pitched voices, also have
a particular vocal tract resonance
which emphasizes some of the fre-
quencies the lady has lost.

In any case, there may be a very
simplistic way to check the correct-
ness of the writer's conclusion. Using a
45 -rpm recording of spoken words,
play that disc and see how much is
understood by the lady with the hear-
ing loss. Now take that same recording
and play it at 331/3 rpm. If the words are
understood better, then the writer's
conclusion seems correct. We are not
just slowing the speech, but are also
lowering the relative frequencies of the
consonants. This might well put them
within the range of her useful hearing.
If a recording of speech made at 45
rpm isn't available, one made at 331/3
rpm could be played on an old turnta-
ble capable of play at 16% rpm. If so,
perform the same experiment. Under
these latter conditions, we will have
just what was asked about, a lowering
of the pitch of the voice by one octave,
though, of course, the tempo charac-
teristics of the voice will be changed.

If appropriate recordings or turnta-
bles aren't available, a two- or three-
speed tape recorder can be used to
perform this same experiment by re-
cording on tape at a high speed, and
then playing it back at half speed.

Assuming all this shows promise,
and despite the dragginess of the
speech, there are digital sampling
techniques which can be applied to
the problem. These were really de-
signed to speed up or slow down the
tempo of recorded speech without al-
tering pitch, but they probably can be
modified to lower the pitch of a voice
while reasonably maintaining the
speed at which speech is delivered.
There may be many firms engaged in
this work, but the one I am certain of is
The Variable Speech Corp., 185 Berry
St., San Francisco, Cal. 94107. While
speech processed in this way is not
rendered in perfect high fidelity, it may
well prove beneficial. I do not see any
convenient way of having this system
produce stele° sound, which might
also be heJAI.

For the moment, assume my conclu-
sions are correct, and if so, attempt
some more conventional solutions. As
a 'test, I recommend the following ex-
periment which requires a microphone
be connected in a stereo system. Be-
cause most systems do not have a
means for doing this directly, the mike
may have to be connected to the input
of a cassette deck and the output of
the recorder to the rest of the system. If
the lady has hearing in both ears, then
two mikes should be used, as though a
stereo recording were being made. It
is likely that the recorder must be set to
the "record" mode in order for the
mikes to be heard at the headphones,
which must be plugged into the stereo
system, not the tape deck. The usual
precautions about level apply even
though no recording is being done.

It is well known that listening to con-
versation stereophonically (or binaural-
ly) via headphones renders the con-
versation more intelligible than does
monophonic reproduction. This is likely
to be very important where the speak-
ing persons are off -mike and all speak-
ing at once. The stereo enhancement
can be of even greater help where
room acoustics are live and bright.

With the phones in place, a normal
conversation should be carried on and
the stereo system's tone controls ad -

11
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justed in various ways to see whether a
particular combination will produce an
improvement in the lady's ability to un-
derstand conversation. An equalizer
can be of great help because it can
boost narrow portions of the audio
spectrum, hopefully making use of the
lady's residual hearing at the highest
possible frequency.

I claim no expertise in this area. I

have, however, known deaf people,
and certainly recognize that their afflic-
tion isolates them from much of what
goes on around them. I have listened
to hearing aids and found their sonic
qualities unpleasantly harsh and stri-
dent. Asked about this, the wearers
indicated that they are also annoyed
by the reproduction.

Perhaps what I have suggested will
be helpful, but whether these ap-
proaches will be beneficial or not, I

hope to hear from those with experi-
ence in this area.

[I asked my father, who has a similar
but less severe hearing loss, and who
was once in the hearing -aid business,
for his advice. He states: "Even with a
less severe high -frequency loss, lower
voices are much easier to understand;
the high, piping voices of small chil-
dren are almost incomprehensible. If

you cannot hear high frequencies, then
'p,"ph,"th,"s' and 't' all sound alike. If
you mistake one for the other, you can
lose the whole trend of a conversation.

"Hearing aids which emphasize high
frequencies are on the market. How-
ever, I doubt if one would help with so
severe a loss.

"A friend in the hearing -aid business
reports that he has sometimes found
that people with symmetrical hearing
losses (the same in both ears) some-
times get asymmetrical benefits from
hearing aids, gaining more low -fre-
quency hearing when the aid is put in
one ear, more high -frequency hearing
when the same aid is put into the other.
In such cases, separate aids for each
ear help.

"This solution is expensive, but it

should be possible to try it at a hear-
ing -aid dealer's and determine if it

works in this case."-I.B.] A

cc
Is there any way to help

a friend whose hearing
allows her to understand
only very low voices?"
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THE AUDIO INTERVIEW
DAVID LANDER

Direct Reflections from

AmarBose
The driver's door of the 1983

Cadillac Seville swings open
and Amar Bose steps out with

all the swashbuckling assurance of a
gunfighter dismounting on the main
street of Dodge City, Kansas, a century
ago. He is a lean six foot two, skin
swarthy, hair wavy and graying hand-
somely. A few minutes late, he makes
for the motel lobby where he is to meet
visitors. Perhaps because of his build,
perhaps because of his mind -set, the
founder, chairman and technical direc-
tor of Bose Corporation, probably the
most successful U.S.-based audio
company, tends to stride rather than
simply walk.

But there is no swagger as he greets
his dinner guests. Only warmth and an
affable smile. By all means, a journalist
should call him by his first name, pro-
nounced Ah-Mahr, with more or less
equal weight on each syllable.

Dinner, originally to have been in
Boston, is now set for a spot in Fra-
mingham, the suburb that houses the
corporation's headquarters. Already it
is clear that its founder, who later ad-
mits to taking vacations only rarely,
prefers to remain close to his work. At

the restaurant, the M.I.T. graduate,
now a full professor at the institution
where he spent nine years as a student
(though his teaching load is a light
one), takes neither alcohol before or
with his meal nor coffee or tea after-
ward. He is content with a steak and
animated conversation, which pre-
pares his guests for a visit to the com-
pany's facilities the following morning
and an afternoon interview.

In spite of his firm's dazzling track
record, Dr. Bose seems an unlikely
businessman. Aside from an expen-
sive house which he helped design, he
eschews emblems of luxury and per-
quisites most corporate chieftains rel-
ish. He normally drives a 10 -year -old
Buick (the Cadillac belongs to General
Motors, which, along with its wholly-

owned supplier of radios, Delco, col-
laborated with Bose on the first mass-
produced auto sound systems acousti-
cally designed for particular makes
and models of cars; Dr. Bose did, how-
ever, confess he was taken with the
Seville and might succumb). There are
no executive parking spaces outside
the hilltop plant, which was deliberate-
ly built with the cafeteria facing an Ar-

cadian New England view and the
chairman's windows overlooking a
busy expressway. And when lunchtime
arrives, it is to the company cafeteria
that Dr. Bose escorts his guests. Their
meal is charged, while Bose Corpora-
tion's major stockholder pulls out his
wallet and pays for his own.

Amar Gopal Bose, now 53 years old,
was born in Philadelphia to a father
who fled his native India to avoid per-
secution at the hands of the English
and an American mother, a school-
teacher. Even in America, his father
continued to publicly decry the injus-
tice inflicted on his nation by an occu-
pying one and raised funds to support
his people's cause. The elder Bose's
spirit may have been inherited by his
only child because, when Consumer
Reports ran what he considered a
damaging review of his Model 901
loudspeaker in 1970, Dr. Bose did
more than merely bristle. He filed suit
against Consumers Union, the maga-
zine's publisher, and pursued his
cause for 11 years before a Federal
Court in Boston ruled in his favor, mak-
ing his the first company to defeat the
powerful group in a courtroom. Shortly
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"By 1959, I could show speaker design texts were
incorrect, but I couldn't replace them."

after this interview took place, an ap-
pellate court overturned the decision
and, at press time, Bose had heard
that the U.S. Supreme Court will hear
his appeal this fall. Because of this,
and at the advice of Audio's attorneys
as well as those of Bose Corporation, I
have omitted those portions of the dis-
cussion bearing on the topic under liti-
gation.-D. L.

Editor's Note: A decision to hold
back interesting materials or discus-
sion is always a difficult one, but libel is
a strong argument not to publish.
Whatever, when the case is decided,
we intend to do a follow-up interview
with Dr. Bose.-E.P.

When did you first get interested in
electronics?
Electronics, as such, at 13. I think it

originally started with some friends I

had who were in the Boy Scouts who
wanted to make some sort of a com-
munications system that would work
with rods that you stick in the ground a
couple of hundred feet apart. So from
that I learned how to read a schematic,
and then I got very, very interested. By
age 14 I had opened a radio repair
shop. Since my father's business was
an import business at that time and
there was no shipping available, this
provided the major income for our
home. There was a big need for it be-
cause the people who were old
enough to service radios generally
were in the armed forces during the
war, so I had an incredible business
going while I was in high school.
How much of your time did this take?
It was every evening, every weekend
and, as I remember, every Friday,
since I managed to play hooky from
school on Fridays on a regular basis.
Still, you must have had good grades
to get into M.I.T.
Yes, my father made it a condition that
I couldn't take off Fridays to work in the
radio shop unless I maintained a good
grade average.
When did you first get involved in the
work that Bose Corp. is based on?
That started in the spring of 1956 when
I finished the doctorate research and
was in the process of writing. That
tends to be not as exciting as the re-
search, so I decided I would buy a

music system for some background
music. And I bought it as engineers
tend to buy things, on specification
sheets. I really believed these numbers
could tell me what was good and what
wasn't, and I didn't even audition the
equipment before purchasing it. I

brought it home, set it up and bought
some violin records because I had
played violin. I turned it on and literally
believed the unit was defective be-
cause the violins sounded anything but
real. So I began finding that more and
more of my time was being spent try-
ing to resolve this apparent puzzle,
that something that measured well
sounded poor. And that's where the
whole thing began.
But exactly how did you begin? Spe-
cifically, what were the first steps?
The first major effort took place in the
summer of '56. I had been granted a
position on the faculty when I graduat-
ed, but with a year's leave of absence
to go on a Fulbright scholarship over-
seas. I asked M.I.T. if I could stay that
summer without salary to use their fa-
cilities because I was interested in
acoustics, whereas my formal field of
research was more in the electronics
side and communications theory. They
agreed, and so I made an arrange-
ment with the person who was then
president of Radio Shack to borrow all
these different brand -name speak-
ers-brand-new ones-make mea-
surements on them in an anechoic
chamber at M.I.T., and then return
them in good condition and give him
the data if it was useful.
You've mentioned that this was a part-
time preoccupation for the first few
years. How long did it take before your
research into acoustics took center
stage?
In 1959 a very fortunate circumstance
occurred. Namely, at that time Dr. Je-
rome Wiesner, who later became
president of M.I.T. but at that time was
director of the research laboratory of
electronics there, which was the lab-
oratory I did my research in, encoun-
tered me in the hallway. He comment-
ed that he had seen in my office this
very strange octant of a sphere with 22
little loudspeakers on it, and he won-
dered what that had to do with statisti-
cal theory of communication [Dr.
Bose's formal field of research at the
time]. And so I said it didn't have much

to do with it, and in the process we
wandered back into my office and
talked for 10 or 20 minutes. It turned
out that prior to coming to M.I.T. he
was involved with the Library of Con-
gress studying the processes of re-
cording and reproduction of sound, so
he was quite interested. And by 1959 I
was able to show that what is in the
textbooks as to how you should design
loudspeakers is absolutely incorrect,
and I could show why. But I couldn't
replace it with anything. I could show
the errors, but not give a solution.
What kind of errors?
There are many dimensions in which
errors take place, but one very glaring
one, that's easy to see, is that the text-
books tell you to take a loudspeaker in
an anechoic chamber and put a micro-
phone six feet on axis and design the
speaker so that it has a flat frequency
response measured by that micro-
phone. Well, it turns out that the bal-
ance of tones that a loudspeaker radi-
ates, the balance of energies at the
different frequencies, is completely de-
pendent on the surroundings of the
loudspeaker because the impedance
that it sees, looking out from the cone
of the loudspeaker, is a function of its
surroundings. That was just one prob-
lem. There are many, many others.
Let's go back to Jerome Wiesner and
the "fortunate circumstance" you be-
gan telling us about.
We couldn't offer a solution at the time,
but then Dr. Wiesner said our object at
M.I.T. was not to produce products but
to produce knowledge, and especially
if that knowledge corrected incorrect
notions of the past. So he said, I think
we ought to make this an official pro-
ject. His judgment on that had an enor-
mous impact on the whole program. I

don't think we would be where we are
today without his decision, which
opened the doors to having students
and other faculty and facilities. Basical-
ly, as I see it, all those years of research
couldn't have been done by any indi-
vidual or even a company. There were
no companies that would have put that
kind of R & D money in, because a
great deal of the research was not
spent in any relation to a product but to
try to understand the relationship be-
tween the things that are measured and
perception, throwing out those things
which don't have relationship, creating
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"Many hobbyists do not know how to conduct a
proper psychoacoustic experiment."

new measurements that did have. Also,
I might say it was very lucky that con-
versation with Dr. Wiesner happened at
that time, because the following year,
1960, saw the election of John Kenne-
dy, and Kennedy promptly took Dr.
Wiesner to Washington as his science
advisor so he was gone for a couple of
years. And had this conversation not
happened, I think the project might
never have gotten off the ground.
How long did the project take?
It was from 1956 until the first Model
901, which really embodied everything
that we knew at the time -1956 to '68,
12 years.
Yet you formed your company in 1964.
The company was formed in '64, but at
the time we formed it, we had patents
in electronics and in acoustics, and the
company really did all its early work
with the government agencies in the
electronics field-high-efficiency pow-
er amplification, audio amplification,
power conversion. The original pro-
spectus of the company stated that it
would go into two areas. One was the
electronics and the other was the
acoustics. What we had from M.I.T.
was a good knowledge of physics and
a good knowledge of acoustics, but
that's a long way from making a prod-
uct that embodies those, and it took us
four years, working nights, primarily, at
the company to take that knowledge
and put it into a practical embodiment
that was the 901.
You had another speaker before the
901. The 2201, wasn't it? How many
did you sell?
About 50 or 60 pairs. That was based
on a research tool that we had been
working with all these years at M.I.T.,
the octant of a sphere that I spoke of.
Isn't that what's been called the bee-
hive speaker?
I wasn't aware of that, but it certainly is
an appropriate term for it.
Why did you sell so few?
Well, what happened was that the re-
search into the spatial aspects of
sound was going on very heavily be-
tween '65 and '68. By 1967 we realized
that we could produce, at least at a
research level, a 901 which outper-
formed this 2201 at a fraction of its
cost.
What, specifically, was the 2201 like?
The 2201 was an octant of a sphere,
22 inches in radius, that sat in a corner,

and it had 22 small drivers on it that
were equalized with a power amplifier
inside the loudspeaker. We were able
to show through some very interesting
computer studies-the report on that
exists in M.I.T.'s Technology Review if
you ever want to see it-that that oc-
tant of a sphere with all those little ,

loudspeakers on it would, in fact,
sound identical to a perfect pulsating
sphere, meaning a sphere whose radi-
us just changes, with no resonances
like cones have, no disturbances to the
signal in any way. In a room, that per-
fect sphere and this partial one with all
these little drivers would, in fact, sound
identical. Ahd that was the subject of a
four-year experiment done at M.I.T.
with the aid of the Lincoln Laboratory
computer. With that very advanced
computer we were able to prove it.
And that is what led us to designs in
which our most expensive products
are always full range with a multiplicity
of drivers, never woofers, midrange
and tweeter. In fact, al/ our designs
would be that way except for cost.
Regarding measurements, you've said
in the past that loudspeaker manufac-
turers generally look at things that they
know how to measure and are merely
convenient from an engineering stand-
point but aren't relevant to perception.
You have distinct ideas about what
should be measured. Do you want to
talk about this a bit?
Not really. And the reason for that is, as
you know, our company has reinvested
100% of its earnings, and a lot of it's
gone into the R & D of determining
exactly the kinds of things that one
should measure. And we try to ad-
vance that every year. But that really is
the stock in trade that we have. Name-
ly, we have computer facilities now that
I think are the best that exist-and I

don't mean just hardware, but soft-
ware-to make measurements which
encompass those elements that we
know about and can handle concern-
ing how a human processes sound to
make his final judgment on it. And
that's highly proprietary. I mean that's
really our stock in trade, and it's what
enables us to go into an environment
and hopefully be able to outperform
the competition.
You use the word folklore, I gather in
opposition to science, when discuss-
ing some of the common beliefs in high

fidelity. How much folklore persists in
hi-fi? Is it mostly in the realm of speak-
ers, which many people claim defy
measurement, or does it exist else-
where?
Oh, you find it everywhere. I think you
were speaking to me about bricks on
amplifiers allegedly making the sound
better. I think a few good psycho -
acoustic tests will show, as Hans
Christian Andersen's story of the em-
peror's new clothes showed, that the
king is "nekkid."
To what phenomenon do you attribute
this kind of thinking?
It exists primarily because of the way
the industry grew up. It grew*Lip with
the hobbyists and people without for-
mal training in either mathematics,
physics or acoustics or psychoacous-
tics. They hypothesize all these inter-
esting things and, I think, live in the
world of imagination and really have
not been sufficiently trained to know
what it means to conduct a proper psy-
choacoustic experiment, which can
prove or disprove many of these be-
liefs almost immediately.
How do these beliefs affect the prod-
ucts themselves? Do they, in fact?
Oh yes. You must remember, now, that
the people who read hi-fi magazines
comprise less than 0.5% of the nation,
and then a lot of people who read
those magazines don't read them for
the technical aspects. Many of them
are reading them for the information
they have on music. So when you nar-
row it down to what percentage of the
people are audiophiles, it becomes a
very, very small percentage of the peo-
ple. On the other hand, that area of the
industry is responsible for producing
better sound than the people who pro-
duced radio -phonograph combina-
tions. And it's known for that, and it
influences both the manufacturers and
the retailer. And if the manufacturer
feels that his product will be better
received by the audio press and by the
dealer -salesman if he makes a system
with 0.01% distortion, and if people will
pay more money for that, that's the
trend. Also, the manufacturer's hunting
for ways to make his product-"better
than the competiton," and so "better"
often takes the meaning of the specifi-
cation sheet rather than the ultimate
benefit to the consumer, which is sim-
ply performance. A
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EQUIPMENT PROFILE

BOSTON
ACOUSTICS
A40
SPEAKER
Manufacturer's Specifications
Enclosure Type: Sealed.
Drivers: 61/2-r. (170 -mm) long -throw

woofer; 3/4 -in. (19 -mm) ferrofluid-

Frequency Response: 68 Hz to 20
kHz, ±3 dB.

Nominal Impedance: 8 ohms.
Crossover Frequency: 3.5 kHz.
Recommended Amplifier Power:

5 to 40 watts.
Cabinet Finish: Wood -grain vinyl.
Dimensions: 131/2 in. (343 mm) x

814 in. (210 mm) x 73/4 in. (197 mm).
Weight: 9 pounds (4.1 kg).
Price: $75.00 each.
Company Address: 130 Condor St.,

East Boston, Mass. 02128.
For literature, circle No. 90
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The Boston Acoustics Model A40 is a diminutive loud-
speaker system capable of high performance at a very low
cost. A two-way system, the A40 uses a 170 -mm (61/2 -inch)
long -throw woofer and a 19 -mm (3/4 -inch) Ferrofluid-cooled
tweeter, packaged in a box whose longest dimension is only
a bit over a foot, at 343 mm.

Weighing a mere 4.1 kg (9 pounds), the cabinet is fin-
ished on four sides in wood -grain vinyl. A snap -on grille
protects the loudspeakers from inquisitive fingers, and elec-
trical connections are made to spring -loaded clips mounted
in a recessed cavity on the rear of the enclosure. Polarity is
clearly indicated, both by color coding and symbols adja-
cent to the connectors. No difficulty should be experienced
in hookup, since there are no equalizer controls on the
loudspeaker and its small size makes experimentation for
optimum location within a room much easier than with a
larger system.

The sides of the enclosure are smooth, and, if placed on
overhead shelves, care should be exercised so that inquisi-

tive toddlers do not harm themselves by pulling these light-
weight boxes down. Boston supplies a set of adhesive -

backed rubber feet or pads to prevent the speakers from
sliding off the shelf, though (as with all small speakers) a lip
on the shelf is advisable. Tipping is not a problem if the
speakers are sandwiched closely between shelves; other-
wise, a wire down the shelf back will help.

Measurements
The impedance which the Boston Acoustics A40 presents

to a power amplifier is shown in Fig. 1. Although rated as a
nominal 8 -ohm system, the measurement indicates imped-
ance dips as low as 5 ohms. Since this occurs in the octave
around Middle C, I considered this system to be a 4 -ohm
load. This is borne out in the complex impedance plot, Fig.
2, in which a maximum lagging phase occurs at around 100
Hz with a magnitude of 9 ohms and angle of 23°. Treating
the A40 as a 4 -ohm system, and using larger size hookup
wire in short runs from the amplifier, will also prevent the

78
AUDIO/JULY 1983



impedance variations from modifying the frequency re-
sponse due to line drop. With that in mind, the A40 presents
no unusual impedance load to the power amplifier. The
complex impedance plot is devoid of spurious terms, indi-
cating a tight and well -constructed enclosure.

The anechoic frequency response is plotted in Figs. 3 and
4. Taken at one meter, directly on axis, these measurements
are made using a drive voltage corresponding to one aver-
age watt into 4 ohms, or 2 V rms. Boston Acoustics rates the
sensitivity as 88.5 dB at one meter and 2.83 V rms. On
average, I measure 0.5 dB higher SPL, correcting for the
difference in drive voltage. The A40 clearly meets specifica-
tion in this regard.

The frequency -amplitude response, Fig. 3, shows an un-
usually smooth on -axis response, commencing at a low -
frequency cutoff of 75 Hz and progressing to 20 kHz.
Boston Acoustics rates the response at 68 Hz to 20 kHz, ±3
dB. Again, they are a bit conservative relative to my mea-
surements, which put the range as 65 Hz to 20 kHz, ±3 dB.

The frequency -phase response, Fig. 4, is corrected for
two effective acoustic positions. The mean average delay,
at a one -meter on -axis location, for the woofer is 3.1501 mS,
while the delay for the tweeter is 2.9725 mS. The two drivers
differ in arrival time by 0.1776 mS (that's the spirit), and the
actual acoustic crossover occurs around 5 kHz. The woofer
is polarized at 00; a positive -going voltage applied to the
" +" terminal produces a positive increase in sound pres-
sure (when the speed of sound is corrected from the mea-
surement). The tweeter has a 90° phase shift (when correct-
ed for time delay). The audibility of this phase shift has not
yet been established, but the effect is to produce a sound
pulse which, for the tweeter, is the Hilbert transform of that
for a zero -phase reproducer. In this case, the first 0.15 mS
of impulse arrival (corresponding to the response above 7
kHz) has a sine shape, as distinct from the raised cosine
which a 0° phase tweeter might have.

The three -meter room test, Fig. 5, also indicates an ex-
tremely smooth response. In this case the A40 was mounted
790 mm (31 inches) above a carpeted floor and 75 mm (3
inches) in front of a hard wall. The microphone was posi-
tioned at normal listening distance, three meters away from
the speaker and one meter above the floor (standard in this
test). No articles of furniture, with the exception of the
speaker stand, were placed nearer than one meter on either
side of the A40. Figure 5 is the measured frequency spec-
trum of the first 13 mS of sound which arrives at the listening
position. Two measurements were performed, and the plots
displaced 10 dB on this scale in order to provide clarity of
presentation.

Sitting right in front of the A40 produces the upper plot,
while sitting 30° off axis, as if the system were the left
channel of a stereo pair, produces the lower plot in Fig. 5. If
the two curves had not been displaced 10 dB, they would
virtually fall on top of each other. This speaker has an off -
axis response that is almost the same as the on -axis re-
sponse, decibel -for -decibel. The dips at 300 Hz, 900 Hz, 1.5
kHz, etc. are due to sound reflecting off the carpet and
ceiling and arriving about 0.6 mS after the direct sound.
These reflections disappear above 4 kHz, where the slightly
higher -directivity tweeter carries the information. As a les-
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"Boston Acoustics'
diminutive two-way
A40 speaker is capable
of high performance
for very low cost."

son in physics, a perfect omnidirectional loudspeaker would
reinforce at d.c., 600 Hz, and 1.2 kHz under this geometry
and dip at 300 Hz, 900 Hz and 1.5 kHz. Taking this into
account, the room response of the A40 is exceedingly good.

The horizontal and vertical polar energy responses for this
speaker are plotted in Figs. 6 and 7. These are true energy
responses in which the information plotted is the integral of
the square of the amplitude of the impulse response for a
perfect band -limited signal extending from 20 Hz to 20 kHz.
The horizontal polar energy dispersion is uniform within
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Fig. 4-Phase-frequency
response, measured
under the same
conditions as Fig. 3, with
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the tweeter corrected for
a time delay of 2.9725 mS
and the woofer 3.1501 mS.
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Fig. 5-Three-meter room
response.
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±30° from the front axis position, and so is the vertical
response, with the exception of the slight upward projection
of sound energy which is characteristic of speakers with this
frontal configuration of drivers. The wide lateral dispersion
indicates excellent stereo imaging capability. The wide ver-
tical dispersion, on the other hand, can be a mixed bless-
ing. Being uniform in the vertical plane means that one gets
the same sense of stereo illusion whether standing or sitting,
an extremely good feature, but it does cause significant
energy to be radiated toward the floor and ceiling. Thus the
A40s should never be placed where any hard reflecting
surface, such as an overhanging shelf, could cast early
reflections back into the principal listening area. If that is not
possible, then such surfaces should be -covered with acous-
tically absorbent materials in order to preserve the excellent
imaging properties of this speaker (even a doubled -up
towel will do in a pinch).

Harmonic distortion measurements for the tones of E1 (41
Hz), A2 (110 Hz), and A4 (440 Hz) are plotted in Fig. 8. Not
surprisingly, E1, which lies an octave below cutoff, is difficult
for the A40 but only at high drive levels. During the earlier
listening test, I was struck by the fact that the A40 did an
excellent job on wide -range material reproduced at brisk
level. To be sure, the deep bass is not there, but when I
began to drive it really hard, the A40 did not cave in where I
knew deep bass to be present. The data of Fig. 8 show why.
The distortion for El rises uniformly with drive level, and the
system does not show acoustic distress until levels of about
10 average watts (into the assumed 4 ohms). The combina-
tion of a uniform increase in distortion with drive level, and
virtually the same ratio of second to third harmonic over
most of the usable range, tends to prevent the system from
becoming annoying in its harmonic structure. By all means,
the cleanest reproduction will result when deep bass notes
are kept away from the A40, but, as this measurement
shows, the system does a creditable job of handling what-
ever you give it. Tones of A2 and A4 produce moderately low
distortion, below 1.5%, up to an acoustic overload point of
around 80 average watts. It must be remembered that the
data of Fig. 8 are from a burst measurement technique
intended to determine how the loudspeaker reproduces
momentary bursts of high-energy signal. Any steady-state
measurements at these levels would soon fry the driver.

The intermodulation distortion produced on a tone of A4
(440 Hz) by a low E1 (41.2 Hz), mixed one-to-one, is plotted
in Fig. 9. Again, although the low -frequency cutoff is well
above 41 Hz, the listening test indicated that low bass
simply did not muddy up orchestral passages which were
reproduced at high level. I would normally have expected a
significant amount of mud due to low bass, which was
moving the same cone that reproduces everything below
about 5 kHz. It did not seem to happen, and, again, the
measurement confirms the ears. The test signal has an
equal mix of El and A4, and the indicated power level is
such that a peak drive voltage of 2.83 V corresponds to one
average watt into the assumed 4 -ohm load. The IM is com-
puted as the combined energy in the sidebands around A4,
caused by E,, and plotted as a percentage of the A4 level.
The values of IM produced by the A40 would be acceptable
for some of the better and more -ambitious wide -range loud -
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"For both sensitivity
and anechoic response,
the A40's ratings are
conservative relative
to my measurements."

speaker systems. Considering the fact that the A40 uses a
170 -mm (61/2 -inch) woofer, the values are startlingly good.
The nature of IM is principally phase modulation at lower
levels, with only a small amount of amplitude modulation.
This begins to change above 10 average watts. At 40
average watts, the IM consists of 8° peak -to -peak phase
modulation of 440 Hz by 41 Hz and 3% peak -to -peak
amplitude modulation. At 100 average watts (remember,
this is a short -duration burst test), there is 9° peak -to -peak
phase modulation and 8% peak -to -peak amplitude modula-

(
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Fig. 6-Horizontal-plane
polar -energy response.

Fig. 7-Vertical-plane
polar -energy response.

tion. There does exist a measurable effect which I did not
pick up during the earlier listening test. As power level is
increased, the mean average acoustic center of the A4 tone
moves toward the listener; this amounts to 4.5° phase shift
of the A4 tone at 100 average watts, or about 1 centimeter of
spatial advance.

The test for acoustic transfer gain and the crescendo test
both show the A40 to be an excellent performer. The indica-
tion is that the stereo illusion should remain stable under
wide surges in orchestral dynamics. Up to 10 average
watts, the tones of Middle C and A4 remain within 0.05 dB of
their proper level, while A2 dropped 0.2 dB. Inner musical
voices of A2 and A4 remained within 0.1 dB of their proper
level when wideband noise of 20 dB higher energy level
was superimposed, even up to peak levels corresponding
to 60 watts.

The energy -time curve for the A40 is plotted in Fig. 10.
The initial peak of energy, due to a Hamming -weighted 20
Hz to 20 kHz band -limited pulse, arrives at 2.97 mS. Follow-
ing an initial reverberation decay at a rate of about 110 dB
per millisecond, subsequent arrivals stay at least 30 dB
below the main peak. All in all, this indicates an excellent
impulse response, with the majority of energy arriving within
0.3 mS.
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"Positioned properly,
the A40's sound is clear
and remarkably wide in
response for such a small
enclosure."
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Fig. 9-Intermodulation by El (41.2 Hz) when
distortion of A4 (440 Hz) mixed in one-to-one ratio.
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Fig. 10-Energy-time
curve.

Use and Listening Tests
The information supplied with the Boston Acoustics A40

needs more recommendations for achieving optimum
placement. As I soon found out, the A40 has a very wide
dispersion of sound which produces unpleasant tonal
notches and nasal properties when placed next to reflecting
surfaces. When positioned away from such surfaces, the
sound is clear and remarkably wide in frequency range for
such a diminutive enclosure. Most of the listening tests were
done with the A40s raised 780 mm (31 inches) above the
floor, which placed the center of the enclosure at about ear
level when seated.

As claimed, the dispersion is quite good, and there is no
essential audible difference produced when the speakers
are rotated directly toward the listening area or pointed
forward, which places the stereo listening position about 30°
off axis. All of the listening tests were done, however, with
the speakers canted toward the listening area.

As might be expected, the super low bass is absent. But
bass balance is such that response is uniform down to
about two octaves below Middle C, then it drops smoothly
with no obvious bumps or dips. This is not a loudspeaker
whose low end should be brought up with tone controls. It

should be played flat. The midrange has a few dips (which
the three -meter room test later showed to be due to interfer-
ence reflections), and the top end is quite smooth and
extended in its frequency range. I could not hear any differ-
ence with or without the grille assembly, so I left the grille in
place. As far as wide -range tonal balance is concerned, this
is a prime candidate for augmented bass using a sub -
woofer. Because the top end goes right on out, the lack of
low bass seemed, to me, to create a tonal imbalance on
some wide -range material. This subjective effect was some-
what relieved by actually pulling down the extreme high end
with equalization. Normally, I preferred the flat position for
most material.

Stereo imaging is excellent. The illusions of both laterali-
zation and depth are accurately conveyed, particularly at
higher levels. I was pleasantly surprised to find that, al-
though rated for a maximum of only 40 watts, the system
can handle very brisk levels without stress or audible break-
up. At higher SPLs, the A40's ability to handle ppaks gave
the impression of a much wider frequency range than it was
actually producing. In other words, after long periods of
listening only to the A40s, I accommodated to the response
and did not sense the lack of low frequencies on orchestral
peaks. Only when I switched to a wider range system was
the loss of bass apparent. This is a good example of
Catastrophe Theory in action. That the A40 did not crunch
or evidence other problems in the bass region under wide
dynamic conditions allows this accommodation to occur.

Piano was moderately good, though not the very best I

have heard from loudspeakers. And while the A40s do an
excellent job of reproducing male voices, female voices,
particularly choral groups, were not as realistically repro-
duced to my ears.

If this loudspeaker were to sell for a few hundred dollars, I
would be tempted to say that it is a moderately good
bargain; considering its actual price, I think it is an extraor-
dinarily good one. Richard C. Heyser

awdonanner,s
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White -letter perfect. Eagle ST.
We designed Eagle ST street radials with our Eagle race

tires in mind.
Which explains the tread patern that's a direct steal from

our two-time IMSA RS champion radials. The racy low pro-
file that puts more rubber on the road. And the Goodyear
radial construction that will help keep it there for a long -.ime
to come.

As for the classic white -letter styling, it doesn't make Eagle
ST go faster, but when you have a tire with this much of a
competition heritage, why keep it a secret?

Best of all, even though Eagle ST may sound as if it bebngs on E race car, ifs built
to work on your light truck or van, too.

Prove it to yourself. With a quick trip to the Eagles' Nest at your Gocdvaar retailer.
The trip home will be even qucker.

GOODttVEAR
QUALITY AND k:JNOVATION

Fitter No. 27 on Reader Service Card



EQUIPMENT PROFILE

ADS C2
CASSETTE
DECK

Manufacturer's Specifications
Frequency Response: 30 Hz to 16

kHz, ± 1 dB; 30 Hz to 18 kHz, ± 1
dB, with metal tape.

Signal/Noise Ratio: 58 dBA, 74
dBA with Dolby C NR.

Separation: 35 dB.
Crosstalk: 70 dB.
Erasure: 65 dB.
Input Sensitivity: Mike, 0.2 mV;

line, 30 mV.
Output Level: Line, 560 mV; head-

phone, 320 mV into 200 ohms.
Flutter: ± 0.06% wtd. peak.
Wind Times: 80 seconds for C-60.
Dimensions: 171/2 in. (440 mm) W x

23/4 in. (70 mm) H x 143/4 in. (375
mm) D.

Weight: 18.3 lbs. (8.3 kg).

Price: $549.00.
Company Address: One Progress

Way, Wilmington, Mass. 01887.
For literature, circle No. 91

The ADS C2 stereo cassette deck is a member of the
recently introduced Atelier series of matching components.
All of the units are of the same basic size and shape, ready
for stacking-on an optional stand if desired-or side -by -

side placement. The front of the C2 has a clean, uncluttered
look which at first hides its relationship to the world of
cassettes. A push of the button marked "Slider" causes a

good-sized drawer to move out from the left front panel of
the deck, revealing a nicely illuminated horizontal well for
the cassette. Loading is essentially a simple push -in -and -

down operation, a quickly learned movement.
On the top of the drawer near the front are two sets of

interlocked pushbutton switches. Three are for Dolby NR
(off/B/C) and four for tape type (ferric/chrome/ferrichrome/

84 AUDIO/JULY 1983



metal). There is also a multiplex filter on/off switch. These
buttons are out of sight and mind when the drawer is closed,
but they are very obvious and convenient when a tape is
being inserted. On the front face of the drawer are light -
touch bar switches for the six normal transport modes:
Rewind, stop, play, fast forward, record and pause. Bright
LED indicators for each function can easily be seen at a
considerable distance. The logic allows shifting from any
mode to any other, including flying -start recording from play
or wind modes.

A seven -segment, three -digit counter display has large,
bright digits which should be of aid to most users. There is
the expected (and necessary) reset and also "Memo" which
stops the deck at "000" in either direction of fast wind.
Winding through zero is possible by just holding the appro-
priate wind button in. These are two useful characteristics of
"Memo" which many decks do not have. With "Repeat" the
C2 will automatically rewind from the end of the tape to the
beginning and start play again. If "Memo" is set, rewind will
stop at zero, and play will commence there. "Repeat" and
"Memo" have the same light -touch switch bars and bright
status lights as used for the transport modes.

The level meters consist of vertical, side -by -side LED -
type bar -graphs. The 12 sets of double -bar segments in
each meter are green up to zero and red above that. The
zero of the meters is referenced to Dolby level, 200 nWb/m,
though there is no double -D symbol on the scales to em-
phasize that fact. The separate dual concentric pots for both
line and microphone inputs enable complete mixing of such
inputs. The periphery of each knob is rubber covered to aid
in rotating one section relative to the other for level balanc-
ing. The mike phone jacks are to the right of the pots: If a
single mike is plugged into the left jack, it will be fed to both
channels for an automatic mono effect. The green -colored
"Power" on/off switch is at the opposite end of the front
panel, right under the stereo phone jack for headphones.

The line in/out phono jacks are on the rear panel, along
with an unswitched a.c. outlet, limited to 200 watts maxi-
mum. The ADS deck is supplied with a rear -panel cover
which fits easily into place and conceals all of the back -unit
cabling. This is perhaps a small convenience, but it could
be quite appealing to those who like things neat.

The soldering of the p.c. boards was generally excellent
with just a couple of spots having a little flux residue. The
large, main circuit card had all adjustments labelled, and
they were all completely accessible-not hidden under an-
other card as happens with some decks. All parts were
identified on all boards. There were two fuses in clips, and
the power transformer was well shielded. The transport
assembly was fairly rigid, and the drawer was well con-
structed, smooth in operation, and did not stop with a shock
at its in and out positions. Close operation showed the
drawer moves at two speeds, slowing towards the ends of
its travel. The box chassis frame was made more rigid with
the heavy -steel top cover, which had been removed for the
internal examination.

Measurements
The playback responses were very good, Wth all points

within ± 1.5 dB except for the lowest frequency on the 120-
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Fig. 1-Frequency
responses with (solid
line) and without (dashed
line) Dolby C NR using
Type I (Maxell UD XL -I),

10k 20k

Type II (Memorex HB II),
Type III (BASF
Professional III), and Type
IV (Fuji FR -Metal) tapes.

11S test tape. The :ndicated play level was about 0.5 dB low,
and tape play speed was 0.35% fast, which is quite good.
Many tape formulations were tried with the ADS deck, re-
cording and playing back pink noise recorded at -20 dB in
Dolby C mode. Many tapes gave what would be classified
as very good performance with noise reduction, and more
had flat responses, as expected, without NR. The tapes
selected for further testing, Maxell UD-XL I, Memorex HB II,
BASF Professional III, and Fuji FR -Metal, gave the flattest
responses in the important 100 Hz to 10 kHz region. Other
good performers were: Denon DX5; Fuji FR -I; Loran High
Bias; Maxell XL 11-S; Nakamichi EX II and SX; Sony UCX-S
and FeCr; TDK AD, SA, SA -X and MA -R, and Yamaha CR
and MR.

Figure 1 shows the swept -frequency response plots for
the four tape types both at Dolby level and 20 dB below that,
both with and without Dolby C NR. With the usual exception
of Type III at Dolby level, the overall results are most notable
for the flatness of the responses, particularly with Dolby C
NR at -20 dB. The responses are also well extended at the
low -frequency end, with minor head bumps. Most of the
-20 dB responses are flat within ± 1.5 dB from 17 Hz to 15
kHz or more. (The hotter tapes, such as Sony UCX-S and
TDK SA -X, had slightly higher levels above 2 kHz with some
extension of the roll -off point.) The -3 dB points for the
responses plotted are listed in Table I. Additional checks
with pink noise showed that the ADS C2, with its sharp roll -
off at 20 kHz, is one of the few decks not influenced by
above -band energy-a definite plus for synthesizer users.

Playback of a recorded 10 -kHz tone had 10° of phase
discrepancy between tracks and just 20° of phase jitter,
better than most decks. The multiplex filter response was
not down 1 dB until 15.9 kHz, better than most units. The
attenuation was a good 31.8 dB at 19.00 kHz. These and
other characteristics are listed in Table II. The separation
and crosstalk figures are both excellent. The erasure of 60
dB at 100 Hz was quite good for the metal tape used and for
that low frequency.

Measurements were made of the third -order distortion of
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"ADS supplies a cover
for the C2's rear panel -
a small thing perhaps, blit
symbolic of their attention
to detail."

Table I-Record/playback responses (-3 dB limits).

With Dolby C NR Without Dolby NR
Dolby Lvl -20 dB Dolby Lvl -20 dB

Tape Type Hz kHz Hz kHz Hz kHz Hz kHz

Maxell UD-XL I 16 10.0 15 16.1 16 9.3 15 18.3
Memorex HB II 16 10.8 15 18.6 16 9.5 15 18.6
BASF Professional III 16 9.2 15 14.8 16 8.3 16 17.3
Fuji FR -Metal 16 15.9 16 19 3 16 15.0 15 19.8

Table II -Miscellaneous record/playback
characteristics.

Erasure Sep. Crosstalk 10 -kHz A/I3 PhaseMPX
Filter

At 100 Hz At 1 kHz At 1 kHz Error Jitter At 19.00 kHz
60 dB 49 dB -80 dB 10° 20° -31.8 dB

Table III -400 -Hz HDL3 (%) vs. record level
(0 dB = 200 nWb/m).

Record Level HDL3=
Tape Type NR -10 -8 -4 0 +4 3%
Maxell UD-XL I Dolby C 0.08 0.14 0.24 0.40 1.9 +5.2 dB
Memorex HB II Dolby C 0.18 0.24 0.53 1.7 +2.4 dB
Fuji FR -Metal Dolby C 0.11 0.15 0.29 0.75 2.1 +5.1 dB

Table IV-Signal/noise ratios with IEC A and
CCIR/ARM weightings.

Tape Type

IEC A Wtd. (dBA) CCIR/ARM (dB)

W/Dolby NR Without NR W/Dolby NR Without NR

(a DL HD=3% (a DL HD=3% (a DL HD=3°A. DL HD=3%

Maxell UD-XL I
Memorex HB II
Fuji FR -Metal

69.3
69.5
72.0

74.1

71.7
76.6

52.5
53.3
55.5

57.8
55.2
59.3

69.8
70.2
72.5

74.6
72.4
77.1

50.2
51.0
53.4

54 5
52.9
57.2

Table V-HDL3 (%) vs. frequency at 10 dB
below Dolby level.

Tape Type
Frequency (Hz)

NR 50 100 400 1k 2k 4k 6k
Fuji FR -Metal Dolby C 0.12 0 13 0 11 0.13 0 14 0.19 0 36

Table VI -Input and output characteristics
at 1 kHz.

Level LevelInput Imp., Output Imp., Clip (Re:
Sens. Overload KIlohms Open Ckt. Loaded Ohms Meter 0)

Line 29 mV 6.5 V 197 Line 500 mV 380 mV 3 8k -14.3 dB
Mike 0.16 mV 23 mV 2.24 Hdphn. 450 mV 47 mV 68

a 400 -Hz tone with the three tapes in Dolby C NR mode from
-10 dB up to the point where HDL3 reached 3%. Table III
lists the results of those tests, and it shows that UD-XL I and
FR -Metal had close to the same good performance. Signal-
to-noise ratios were secured both with and without Dolby C
NR, for IEC A and CCIR/ARM weightings. The excellent
results for all combinations are reported in Table IV. The Fuji
Type IV tape was also used for evaluating the distortion
across the band at 10 dB below Dolby level; Table V
presents the figures obtained for frequencies from 50 Hz to
6 kHz. The results are quite good, and those at the frequen-
cy extremes are better than many decks.

Various input and output characteristics were measured,
and as Table VI shows they were all substantially to specifi-
cation. That this is so for the headphone output might not be
clear; the standard test loading for a headphone output is 8
ohms, while ADS specifies 320 -mV output with a 200 -ohm
load. Using their specified load, the measured output was
366 mV. In the checks with various headphones, there was
quite a range in the acoustic levels at zero meter level. As
there is no output -level control, the user may find an advan-
tage in selecting phones to match personal level prefer-
ences. Mike and line input -pot sections both tracked within
a dB from maximum down to about -50 dB, which is quite
good. The line-out polarity was reversed from the input's in
record mode, but it was the same in playback.

The level meters were only 1 dB down with a tone burst of
just 10 mS duration, meeting this criterion for peak -respond-
ing meters. The decay was on the fast side, just 520 mS for
a 20 dB drop as compared to the standard of at least 1.4 S.
The thresholds of the 12 meter segments were all accept-
ably accurate, and those between " - 2" and " + 2" were
within 0.3 dB, which is just fine. Because the meters are fed
after the record equalization, the responses are not flat.
Relative to 400 Hz, they were up about 4 dB at 20 Hz, +3.6
dB at 2 kHz, and increasing to +7 dB at 8 kHz. This is a
metering design that I prefer because the indicated levels
are better correlated to the low- and high -frequency energy
that can cause distortion.

A 3 -kHz tone was recorded the entire length of a C-90
cassette. The flutter measured in playback was consistently
low wherever it was checked: 0.033% wtd. rms and
± 0.055% wtd. peak. The tape play speed changed less
than 0.05% with the line power varied anywhere from 110 to
130 V. With time the speed wandered less than 0.02%, also
an excellent figure. The wind times for a C-60 cassette were
72 S, average for a deck. The time required to change
modes, such as from wind to play, was less than a second.
Tape runout to transport stop mode took 2 S.

Use and Listening Tests
The instruction manual has very well written text, making

things clear without excessive detail. There is just one set of
figures showing panel layouts, but the arrangement of the
pages of informative words obviates the need for illustra-
tions to make points. I do disagree, however, with the
comments on Type I tape to the effect that their use should
be restricted to "utility" purposes. I also noted that the
manual did not mention pressing the pause button and then
play and record for record/pause mode, which would be the
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"Frequency responses, as
well as third -harmonic
distortion and S/N ratios,
were excellent with a
variety of tapes."

normal practice in order to set levels accurately before
starting the recording process by again pressing pause.

After a little experience with the C2, pushing "Slider" to
make the drawer move out seemed as natural as pushing
an eject button. Putting the cassette in place did require
more care, but little more time, than dropping it in a carrier.
A bit of practice here gained the facility to insert the tape
with the back down, pushing against the spring loading and
snapping down the front-all in one motion. Maintenance of
the heads was best performed with the deck in play, to
make tape -path components more accessible. All switches
and controls were completely reliable throughout the tests.

The length of the level displays had seemed somewhat
short at first, but their fast response made adjustments quite
easy. I found the friction between input -level pot sections to
be rather high, which made channel balancing touchier than
it might have been. At first I also made mistakes because
there is no front -panel designation to remind the user that
the front knob is for the right channel. The combination of
white lettering on a black background, bright status lights
and well -illuminated counter and meter displays did make
for easy use under a wide range of lighting conditions. Even

with Dolby C NR, record and pause perturbations appeared
to be nonexistent by ear or meter, and the stop "clunk" was
barely detectable.

The listening tests with a pink -noise source demonstrated
how well matched the Dolby C NR responses were, with no
evidence of mistracking at any time. The playback of select-
ed discs was most satisfying, aided I am quite certain by the
exact level setting possible with the C2's excellent metering.
The extended low -end response contributed to the feeling
of solidity with some of the discs..

The ADS C2 provides excellent responses, well -designed
metering, low noise and distortion, mike/line mixing, and low
flutter-all for a moderate price. The C2 does not have a
host of convenience features or a third head for simulta-
neous playback, but it does do the essentials very well-
and it is one of the simplest decks to use, with a minimum of
confusion. Even if one isn't interested in purchasing an
entire system such as the Atelier series, the C2 will be of
interest to those who are looking for a cassette deck with
ease of operation, distinctive appearance, and excellent
performance. The moderate -level price of the ADS C2 isn't
likely to hurt either. Howard A. Roberson

Noise -reduction and tape
selector switches become
visible when the illuminated
transport drawer is opened
for loading-the only time
they're likely to need
resetting.
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EQUIPMENT PROFILE

SI E
PUBLISHING
"CRITICAL LISTENING:
AN AUDIO
TRAINING COURSE"
Author: F. Alton Everest.
Course Materials: Five cassettes or

open -reel tapes and 108 -page man-
ual.

Price: With cassettes, $129.95; with
open -reel tapes, $199.95.

Company Address: 31121 Via Co-
linas, West Lake Village, Cal. 91362.

For literature, circle No. 92

CRITICAL. LISTENING
An Audio Training Course

Critical Listening is a training course
aimed at those considering music -stu-
dio careers, but its potential usefulness
to audiophiles is obvious. The version I
reviewed consists of a 108 -page man-
ual and five cassettes, with one "chap-
ter" or lesson on each cassette side.

The course's level is quite basic, and
the treatment appropriately diagnostic,
concentrating not on "good" or "bad"
sound but on the ability to analyze
what one actually hears. As the manual
puts it, the course is "based upon the
premise that . . . discriminating listen-
ing ability, which appears so remark-
able and complex when viewed casu-
ally, can be subdivided into a number
of simpler parts which are teachable."

I listened to the cassettes with a fe-
male colleague whose hearing is prob-
ably better than mine but perhaps not
so critical. We heard the same things
in all cases. She was surprised at the
emphasis on values she considered
musical rather than technical, but for
someone who will have to equalize
tapes to the satisfaction of musicians,
the emphasis is right.

Cassette side one ("Estimating the
Frequency of Sound") deals with the

audio spectrum, and teaches the asso-
ciation of pitch with actual frequency
for single tones and narrow -band noise
signals. The object is not to determine
whether you can hear 22,000 Hz, but
to see if you can confidently select the
right equalizer band to make a desired
change. Side two ("Estimation of
Sound Level Changes") does the
same thing for perceived loudness ver-
sus actual sound levels, with the man-
ual providing very basic notes on the
logarithmic derivation of the decibel.
Side three ("Estimating Frequency
Band Limitations") presents deliber-
ately band -limited program material
and general instruction on detecting
frequency -response limitations. All
these sides, and the ones that follow,
conclude with little quizzes.

Side four ("Frequency Response Ir-
regularities") progresses into multiple
peaks and dips in frequency response,
finishing with some valuable tutorial on
the behavior of lavalier microphones.
Side five ("Judgement of Sound Quali-
ty") discusses the audible differences
between simple and complex wave-
forms, the contribution of the funda-
mental frequency to the perceived
sound, and the effect of depriving mu-
sical instruments of their overtone
structures. Side six ("Detecting Distor-

tion") treats harmonic distortion, wow,
and flutter.

Side seven ("Reverberation Effects")
takes on the meaty subject of reverber-
ation time and its influence on music
and speech intelligibility. The reverber-
ation is artificially generated, but the
conclusions arrived at are generally
valid. Side eight ("Signal versus
Noise") defines signal-to-noise ratio
and acceptable noise levels, and dem-
onstrates some often -encountered
noises of electrical and mechanical ori-
gin. Alas, some of the noises, such as
a touch of hum here and there, have
been introduced unintentionally.

Side nine ("Voice Colorations")
delves pretty deeply into good micro-
phone practice, and contains excellent
information that many working profes-
sionals seem to ignore. The recorded
examples are of speech only, but the
problems translate directly to music re-
cording. Use of acoustical absorbers
to eliminate local sound reflections to
the microphone is not touched on at
all, but at least the student gets a clear
idea of what havoc such reflections
can raise, and is taught some of the
reasons why multi-miking has been
falling out of fashion.

Side 10 ("Listening with Discern-
ment"), described as a review, is an
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exam that asks the listener to identify comes through with far mere proximity tells me that distortion levels for side
flaws which have been deliberately in- effect than I like to hear). This mystery six were established by raising the re-
troduced into 10 musical excerpts. sent me and my cassette deck to the cording level until a steady tone

test bench several times, to make sure achieved the desired amount of distor-
Critique that all was well with the machinery. It tion, and then recording the music with

The principal problem I find with Crit- seemed to be. the VU meters peaking at that level.)
ical Listening is that while it is a splen- The most annoying part was the brief Aside from a few other quibbles (for
did guide to making or understanding snatch of TV -commercial music that is example, the violin and piano of side
a good recording, it is not itself a good used throughout the course to demon- five are not precisely in tune), I'm in -
recording. Chromium -dioxide tape is strate good and impaired sound. Evi- clined to award Critical Listening full
used, but without noise reduction. As it dently it is a stock item from a tape points for value and validity of concept.
happens, noise-except for module- library (rights to original material for I can see this course, or something like
tion noise-never becomes a signifi-
cant fault, but this is probably because

projects like this are hard to come by),
and whatever it sounded like when it

it, doing good service for a technical
library or an audio club, its somewhat

compression and riskily high levels are was rented, it comes to us on these high cost notwithstanding. Does it ade-
employed throughout. There is print- cassettes with something like 10% dis- quately define what critical listening is
through (most blatant on the frequency tortion in its "clean" version. This really all about? It certainly puts its
sweep of side one) and a fair amount doesn't mean you can't hear the delib- finger on many things that make listen -
of high -frequency overload and other erate distortion increases of side six: ing unpleasant, and by implication
distortions. There is also a distressing the added increments of THD are sub- suggests what can be done to improve
tendency for some of the purposefully stantial But it does mean that a refer- matters. Also, I would have to say that
flawed examples to sound 'better, or at ence to good sound is lacking, and if you can't hear the points that this
least more accurate, than the properly this can become a distraction when course is trying to make, any hopes
executed reference (as when the car- you're listening for flaws other than dis- you might have of becoming a critical
dioid microphone, placed at the "cor- tortion in other sections of the course. listener are fanciful indeed.
rect" distance from the narrator, (Incidentally, Mr. Everest, the author, Ralph W. Hodges

the perfect combination...
The musical accuracy of Bryston components is a
revelation. Every note emerges with perfect clar-
ity from a background of silence, then vanishes.
The progression of musical events seems real,
tangible, almost visual in its presentation....

Bryston believes there is a need for reference
standards of musical accuracy. That is why we
designed our Models 2B, 3B and 4B power ampli-
fiers, and our Model 1B preamplifier. Their only
reason for existing is to provide the most faithful
electronic rendition of a musical signal possible
within the bounds of available technology. Write
to us and we'll tell you how we do it, and where
you can listen to our perfect combination.

IN THE UNITED STATES: IN CANADA:

IDnC7cIET3EilVERMONT MWSNIKIE1 MARKETING LTD
RFDe4, Berlin, Montpelier, Vermont 05602 57 Westmore Dr., Rexdole Ont, Canada M9V 3Y6

((8021223-6159 416)746-0300

Enter No. 28 on Reader Service Card

Hecdphones

P Mounts

No matter what form your
music takes, Empire should be
a part of it. Our phono car -

Co On dges

tridges are available in both
standard mount and P -mount
versions. Our equalizers and
headphones also run the
gamut from basic to exotic.
See your local Empire dealer
and listen to Empire now!

ENPIFESCIENTIFIC
Empire Scleotiflo Corp
1055 Stewart Ave.. Gorden City. NV 11530
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EQUIPMENT PROFILE

GRACE F -9E
RUBY
PHONO
CARTRIDGE
Manufacturer's Specifications
Type: Fixed coil (moving magnet).
Frequency Response: 10 Hz to 50

kHz, ±2 dB.
Output: 2.6 mV at 5 cm/S at 1 kHz.
Impedance: 1.7 kilohms at 1 kHz.
Recommended Load Resis-

tance: 47 kilohms.
Recommended Load Capaci-

tance: 220 pF.
Separation: 30 dB at 1 kHz.
Stylus: Elliptical type/extended

range, nude -mounted on a ruby can-
tilever.

Stylus Pressure Range: 0.5 to 2
grams.

Standard Pressure: 1.2 grams.
Compliance: 25 x 10-6 cm/dyne.
Tip Mass: 0.35 mg.
Square -Wave Rise -Time: 10 µS.
Price: $300.00.
Company Address: c/o Sumiko,

P.O. Box 5046, Berkeley, Cal.
94705.

For literature, circle No. 93

I am amazed at the number of good phono cartridges that
are currently available in the U.S.A. As most cartridges
originate in Japan, I am inclined to believe that the Japa-
nese enjoy nearly a world-wide monopoly in the manufactur-
ing of "state-of-the-art" phono cartridges,' both fixed- and
moving -coil types. Among these are the well -established
Grace F-9 series of moving -magnet phono cartridges manu-
factured by the Shinagawa Musen Co., Ltd. of Tokyo and
sold in the U.S.A. by Sumiko, Inc.

Among the advances the Grace F -9s have utilized over
the years is their Omni -Axial® Pivot, which frees the stylus
from aberrations caused by nonlinearities in the suspension

system-longitudinal drag distortion. In most cartridges, the
damper and pivot point coincide, causing hysteresis effects
at the exact point where the system should be linear. In the
F-9 a tension wire keeps the cantilever poised while the
damper keeps it centered. This setup is akin to that of the
finest moving -coil cartridges.

The Grace F -9E and the F -9E Ruby are quite similar, with
the bodies and styli relatively identical. The styli are made
from Ogura's best "Vital" diamonds, which means that each
is shaped from a diamond block of rectangular cross-sec-
tion having one-half the mass of conventional square -shank
diamonds, thereby allowing a significant reduction in effec-
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tive tip mass. With a lower effective tip mass, the stylus can
respond much more quickly and precisely as it is pushed
from side to side in a moving record groove.

The stylus of the F -9E Ruby phono cartridge, with its
precisely elongated elliptical contact area (0.2 x 0.7 mil or 5
x 18 is polished to a mirror-like smoothness and nude -
mounted on a ruby cantilever. This cantilever is made from a
ruby rod; ruby is second in hardness only to diamond. Since
ruby also exhibits much less resonance and flexing than any
metal cantilever, it allows a virtually perfect one-to-one ener-
gy transfer from stylus to generating element. This, in turn,
provides both an improved resolution of detail and an im-
proved transient response.

Measurements
The Grace F -9E Ruby phono cartridge was mounted in an

Audio-Technica AT -S headshell and used with the Technics
EPA -A250 (S-shaped) interchangeable tonearm unit at-
tached to the Technics EPA -500 tonearm base, which was
mounted on a Technics SP -10 Mk II turntable. The cartridge
was oriented in the headshell and tonearm with the Denne-
sen Geometric Soundtracktor.

Laboratory tests were conducted at an ambient tempera-
ture of 67° F (19.44° C) and a relative humidity of 58%,
±3%. The manufacturer's recommended stylus force of 1.2
grams was most unsatisfactory in my tonearm. The optimum

tracking force was determined to be 1.7 grams, with an anti -
skating force of 2.2 grams. The load resistance was 47
kilohms, and the load capacitance was 410 pF. Because of
the large difference in the tracking force as well as in the
load capacitance from that recommended, I called Sumi-
ko's David Fletcher for a possible explanation. He said the
1.2 -gram tracking force given in their literature was an error
and that they measured the Grace F -9E Ruby parameters at
a tracking force of 1.5 grams. He was, however, unable to
explain my finding that the optimum cartridge load capaci-
tance was almost double the recommended figure. My
measurements and listening tests were performed under
the conditions stated above.

At this point, a brief discussion relative to the problem of
fixed -coil phono cartridge loading capacitance is in order.
There are some cartridges of the moving -magnet or moving -
iron type (but not moving coil) that are sensitive to variations
in capacitance loading, while others of the same type are
not affected. As much as 5 dB variation in frequency re-
sponse has been seen in improperly terminated phono
cartridges. However, cartridges sensitive to capacitance
loading may tolerate as much as a 20% mismatch without
appreciably affecting the frequency response. Reduced
cartridge terminating capacitance can cause a peak at the
10 to 20 -kHz region as well as a depressed treble response
from 2.5 to 10 kHz. Conversely, a very high capacitive load
can depress the hign-end response. One of the factors
contributing to incorrect capacitive loading has been the
interconnecting cable used between the tonearm-cartridge
output and the phono input of the preamplifier. I have found
that dual phone cables supplied by various manufacturers
do not have reasonably identical capacitances in each half
of the dual cable. Noy infrequently, more than a 65% differ-
ence in cable capacitance has been measured in many
dual cables, thus adversely affecting the load in one chan-
nel. The result is an appreciable difference in interchannel
response, and the reproduced music is quite unnatural.

As is my practice, measurements are made on both
channels, but only the left channel is reported (unless there
is a significant difference between the two channels, in

which case both channels are reported).
The following test records were used in making the report-

ed measurements: Columbia STR-100 and STR-112; Shure
TTR-103, TTR-109, TTR-110, TTR-115, TTR-117; Deutsches
HiFi No. 2; Nippon Columbia Audio Technical Record (PCM)
XL -7004; B & K 0R-2010, and Ortofon 0002.

requency response, using the Columbia STR-100 test
record (Fig. 1), was + 2.5, - 0.25 dB from 40 Hz to 20 kHz;
with a gradual rise commencing at 4 kHz, + 1 dB at 8 kHz,
+2 dB at 12 kHz, +2.5 dB at 15 kHz, and dropping to
+ 1.75 dB at 20 kHz. Separation was 19.3 dB at 1 kHz,
26.75 dB at 10 kHz, 28 dB at 12 kHz, 22.75 dB at 15 kHz,
and 17 dB at 20 kHz. From these data it is quite evident that
the Grace F -9E Ruby has an excellent frequency response
and a good high -frequency separation. The 1 -kHz square -
wave response is consistent with the wide frequency re-
sponse of the F -9E Ruby. The square -wave photo, Fig. 2,
shows that there is a large overshoot (not unlike moving -coil
cartridges'), the full amplitude of the square wave, followed
by low-level ringing that decays rapidly. This is apparently
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"From the data, it is quite
evident that the Grace
F -9E Ruby has an excellent
frequency response and
good high -frequency
separation."

due to a relatively undamped stylus resonance that takes
place at about 32 kHz. The arm -cartridge low -frequency
resonance was almost impossible to measure with the EPA -
A250 "S" arm unit. After disabling the arm's anti -resonance
unit, the arm -cartridge low -frequency, lateral resonance
point for the left channel was 8 Hz with a 2.5 dB rise, while
for the right channel it was also 8 Hz, with a 3.5 dB rise.
Vertical resonance was at 7 Hz. Neither the lateral nor the
vertical low -frequency resonance was measurable when the
arm's anti -resonance unit was used. The high -frequency
resonance point was at 32 kHz.

Using the Dynamic Sound Devices DMA -1 Dynamic Mass
Analyzer, the arm -cartridge dynamic mass was measured
as 20 grams, and the dynamic vertical compliance as 25 x
10-6 cm/dyne at the vertical resonance frequency of 7 Hz.
The anti -resonance unit on the arm was defeated for this
test, since no resonance is measurable when the device is
functioning.

The harmonic distortion components of the 1 -kHz, 3.54-
cm/S rms 45° velocity signal from the Columbia STR-100
were 2.8% second harmonic and 0.45% third harmonic, with
less than 0.25% higher order terms.

The vertical stylus angle measured 31.5° using the Verti-
cal Tracking Angle Meter (Inclination Meter), Model 3002,
developed by the CBS Technology Center. This is one of the
highest vertical stylus angles I have ever measured. Other
measured data are:

Wt., 6.0 g; d.c. res., 626 ohms; opt. tracking force, 1.7 g;
opt. anti -skating force, 2.2 g; output, 1.1 mV/cm/S; IM distor-
tion (4:1), +9 dB lateral, 200/4000 Hz, 1.7%; +6 dB verti-
cal, 200/4000 Hz, 6.4%; crosstalk (using Shure TTR-109),
left: -24 dB, right: -26.4 dB; channel balance, 1.8 dB;
trackability: high freq. (10.8 kHz, pulsed), 30 cm/S, mid-
freq. (1000 and 1500 Hz, lat. cut), 31.5 cm/S, low freq. (400
and 4000 Hz, lat. cut), 24 cm/S; Deutsches HiFi No. 2, 300 -
Hz test band was tracked cleanly to 77 microns (0.0077 cm)

lateral at 14.50 cm/S at +8.70 dB and 55.4 microns
(0.00554 cm) vertical at 10.32 cm/S at + 5.86 dB.

The Grace F -9E Ruby phono cartridge played all test
bands cleanly on the Shure Obstacle Course Era III musical
test record. On the Shure Obstacle Course Era IV test
record, the cartridge experienced some difficulty playing
level 5 of the orchestral bells, harp and flute, and flute and
bells test bands. Needless to say, the cartridge played very
well, inasmuch as peak recorded velocities on level 5 for the
combined instruments exceed 45 and 50 cm/S, respective-
ly. The peak recorded velocity of commercial records aver-
ages about 15 cm/S.

Use and Listening "rests
As usual, I performed many hours of listening tests, both

before and after measurement. Equipment used in the eval-
uation included a Crown IC -150 preamp, an Audire DM -700
power amp, and a pair of Pentagram P-10 loudspeakers in
addition to the aforementioned Technics arm and turntable
and an Audio-Technica AT666EX vacuum disc stabilizer.

The Grace F -9E Ruby was able to cleanly reproduce the
many string instruments on the Eglise St. Medard Concert
recording (Dominus Records, Elizabeth, N.J. 07201) and, in
particular, the Moeran Symphony in G minor (Mobile Fidelity
MFSL 1-524), which can also be used as a musical test
record to aurally evaluate the entire audio system. In the
course of the listening evaluation, the Grace F -9E Ruby was
found to be neutral, reither imparting sound nor coloration
of its own to the music. There was excellent sonic clarity as
well as a well-defined bass. Applause definition, transient
response, transparency of sound, and tracking ability were
very good. Although there is a slight rise in frequency
response at the high end, I did not find the cartridge to be
bright. The overall musical response of the Grace F -9E Ruby
is very pleasing to the ear and certainly merits serious
consideration by all MUSiC lovers B. V. Pisha

a IMF
ELECTRONICS

THE IMF ELECTRONICS HPCM
The IMF Electronics HPCM does not refer to some exotic new type of Pulse Colle Modulation, but

designates our new High Performance Control Monitor loudspeaker. However, the allusion to PCM is
entirely appropriate since digital sound was a vital tool in the development of our HPCM loud-
speaker.

Our design goal was a compact loudspeaker that could cope with the extended frequency
response, high power -handling requirements, and wide dynamic range of digital recording. In short,
we wanted a compact version of our IMF Electronics Reference Standard Professional Monitor Mark
VII.

In fact, the HPCM uses the same 113/4 inch x 81/4 inch, high stiffness/low mass, styrene/ fibreglass
woofer of the Mark VII, which affords true piston -action bass response, and a polymer -cone mid-
range and chemical dome tweeter, both of which are damped with Ferro -fluid. These drivers are
mounted in an inline configuration in a 26.8 inch H x 14.8 inch D x 11.6 inch W sealed enclosure. The
enclosure is constructed of epoxy -impregnated heavy particle board. This extremely rigid and
virtually inert material along with heavy internal damping in the enclosure, minimizes resonant
colorations. The edges of the enclosure are beveled to attenuate diffraction radiation. The in -line
drivers and a third -order crossover network maintains phase integrity and affords precise and stable
stereo imaging.

The minus 3 dB point of the HPCM is 37 Hz, and this provides exceptional extended bass
reproduction from the new CD digital discs now on the market. The HPCM gives the smooth, clean,
highly -detailed sound at high power levels that characterizes the IMF Electronics Reference
Standard Professional Monitor Mark VII in a compact, no -compromise, cost effective system. Audi-
tion the remarkable IMF Electronics High Performance Control Monitor at selected dealers.
IMF ELECTRONICS, INC. 5226 State Street Saginaw, Michigan 48603 Tel (517) 790-2121 Telex 227461

Enter No. 31 on Reader Service Card



Problem: How to keep up with a brave
new world.

Solution: Apply technology.
Imagine. Robots that can see, touch,
even understand speech. Lasers re-
placing scalpels in the operating room.
"Balloon" buildings that cut construction
costs by two-thirds. 3-D TV. Water -
powered automobiles. Powerful per-
sonal computers that fit into your
pocket. And that's just the beginning...

It is a brave new world. Where new
technologies are changing the way we
live, work and play. Where yesterday's
science fiction fantasy is today's reality.
And the significance of many tech-
nological advancements escapes us.

But those who do manage to keep up
will find they've gained unprecedented
control over the quality of their lives.

What about you? How will you keep
the pace?

Read Technology Illustrated.
Technology Illustrated is the one maga-
zine specifically geared to help you put
the new technologies to work.
Authoritative, stimulating, entertaining,
Technology Illustrated will open your
eyes to the fascinating technological
developments taking place throughout
the world. It will help you appreciate
what each achievement means to you
and your family. And it will serve as your
practical guide to the emerging prod-

ucts and processes that will enrich
your life.

What's new in home entertainment?
Videodisc vs. videocassette? Finally a
straight answer. Should you consider a
giant -screen TV? Which new video -
games present the best challenge?
Technology Illustrated will show you.

How are the new technologies affecting
the way we conduct business? Why
automation (including deployment of
robots) means more jobs (and safer,
more rewarding, more fulfilling work),
not less. How might your organization
benefit from a small business computer,
word processor, facsimile transmission,
access to data banks? Technology
Illustrated will inform you.

Feel good, stay healthy,
live longer.
Why do leading medical technologists
believe genetic engineering is the key
to eliminating birth defects? The inside
story on the new wonder drugs (how
are they tested...and why so many
fail). What treatments and techniques
should you expect (even demand) from
your doctor? Technology Illustrated will
enlighten you.
Progress report: where are we in our
search for a safe, clean, inexpensive

and renewable energy supply? Is a
backyard windmill in your future? What
should you know about nuclear power
(who should you believe)? Technology
Illustrated will stimulate you.

See beyond the technological
horizon.
Technology Illustrated is the best news
yet for people who want to keep abreast
of the technology revolution. Who want
to monitor the progress of man's most
imaginative ambitions. Who want to be
ready to apply the new technology to
their own lives. Technology Illustrated
will help you take control.

Get the next issue free!
You can try Technology Illustrated yourself
by taking advantage of this special no -risk
offer. Simply fill out and drop the
postage -paid business reply card in the
mail today. We'll send you the next exciting
issue absolutely free. If you like what you
see, honor our invoice for $18.00, a
savings of $6.00 off the regular newsstand
price. If not, simply return our invoice
marked "cancel." You
won't owe us a cent,
and the free issue is
yours to keep with our
compliments.



EQUIPMENT PROFILE

REALISTIC
33-1080
BACK-ELECTRET
CONDENSER
MIKE

Manufacturer's Specifications
Frequency Response: 20 Hz to 20

kHz.
Impedance: 600 ohms.
Sensitivity: -72 dB (0 dB = 1 V/

microbar, 1 kHz).
Maximum Input SPL: 130 dB with

AA cell; with PX 28 cells, more than
140 dB.

Directional Pattern: Cardioid.
S/N Ratio: Greater than 45 dB.
Operating Voltage: 1 to 12 V.
Battery: One AA penlight cell, more

than 3,000 hours continuous life; two
PX 28 cells optional.

Connector Type: Detachable XLR.

Cable and Plug: 3/16 in. (5 mm) dia.
x 15 ft. (5 m) long cable with Y4 in.
(6.35 mm) plug.

Dimensions: 1 in. (26 mm) dia. x
71/4 in. (184 mm) long.

Weight: 4.42 oz. (125 g) with battery.
Supplied Accessories: Micro-

phone holder, windscreen, leather-
ette case.

Price: $49.95.
Company Address: Radio Shack,

One Tandy Center, Fort Worth, Tex.
76102.

For literature, circle No. 94
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The Realistic 33-1080 microphone is intended for use with
consumer tape recorders or sound systems. It is self -

powered by a built-in AA cell, and the cable supplied has a
1/4 -inch phone plug which fits most consumer tape record-
ers. However, by using cables with 3 -pin connectors
(Switchcraft A3M/F), a balanced output is obtained so that
the microphone can be used with professional -type mixers
and recorders. The nickel -finished microphone head and
handle are all metal and appear to be machined (rather than
cast), making the appearance comparable to that of high-
grade professional condenser microphones.

An unusual feature is the lack of a power switch. The
battery life (with an AA cell) is rated at 3,000 hours, so if the
microphone is used regularly, the battery may be left in the
mike. The manufacturer recommends that the battery be
removed if the microphone is to be idle for a few weeks or
months. The absence of a switch would appear to improve
reliability by eliminating the possibility of switch troubles, but
this is not so because a low-cut "M -V" (Music -Voice) equal-
izer switch is. included. It is hidden, but accessible by
unscrewing the barrel, which also gives access to the bat-
tery. The "M -V" switch is intended to eliminate proximity
effect or boominess when the mike is used for close-up
speech. This is a desirable feature, but as received, the
switch was noisy and had to be cleaned with contact spray

my laboratory tests.
The accessories include a quick -release microphone

holder for mounting on standard microphone stands having
a 5/8 x 27 thread and a foam windscreen. The windscreen
includes a plastic frame which supports the foam. This is a
small but well -thought-out detail. By using a frame to space
the foam from the microphone, thinner material can be
used, and effective pop and wind protection obtained with
less roll -off of extreme high frequencies.

Measurements
I would like to remind the reader that the measurements

were conducted in accordance with my articles on micro-
phone testing in the April 1977 and September 1978 issues
of Audio.

All tests were conducted using the AA cell as supplied.
The optional PX-28 batteries were not tried, since the output
clipping level with the 1.5-V cell was adequate for my
purposes.

I was dubious, at first, about the maximum audio output
obtainable with 1.5-V power, and the first test was to meas-
ure the clipping level as seen on an oscilloscope with high-
level speech input. The clipping level was ±0.5 V, corre-
sponding to an input level of 138 dB SPL (peak) or 135 dB
SPL (rms). This is adequate for many of the very loud pop
music and vocal applications, and, I think, one would rarely
have to use the optional higher voltage batteries. This per-
formance is outstanding, because the SPL limits of self -
powered electret microphones (see prior reviews) have
been observed to vary from 125 dB with 1.5 V to 135 dB with
6-V d.c. power.

The EMT 160 polarity tester showed standard phasing of
the output (pin #2 positive with positive sound pressure).
Being wary of strange output circuit configurations some-
times found in remotely powered electret microphones, I
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Fig. 1-Impedance vs.
frequency for "V" and
"M" switch settings.

FREQUENCY -Hz

Fig. 2-Frequency
response to plane waves,
for "V" and "M" settings.
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Fig. 3-Frequency
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setting.
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"The Realistic had much
less sensitivity to vibration
or handling noise than my
reference microphone."

"sk
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NE.:QUENCY -Hz

Fig. 4-Loading loss vs.
frequency for 150 -ohm
preamp.

Fig. 5-Frequency
response vs. angle for
plane wave.
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Fig. 6-Noise spectrum
(1;3 -octave bands), "M"
switch setting. Overall
noise levels for 15 -kHz

i0k 20k

10k 2C,

bandwidth are 29 dB
equivalent SPL
(unweighted), 24 dB SPL
(A -weighted).

checked d.c. resistance from each output pin to ground (pin
#1). It was in the gigaohm range, with no indication of
substantial capacitance to ground. Thus, the output is well
isolated from the ground by an integral transformer, and
therefore the microphone can be used with balanced or
unbalanced (one line grounded) audio inputs. Unbalanced
microphone circuits are subject to radio frequency interfer-
ence, but the cable supplied is short enough so that r.f.i.
should rarely be encountered. If a longer cable is required,
a standard microphone cable with 3 -pin plugs should be
used, and a balanced input transformer provided at the
recorder or mixer input.

The impedance curves are shown in Fig. 1. The value with
the "M" switch setting is nominally 60Q.ohms, sjmilar to most
other microphones manufactured in Japan. This could result
in slightly higher noise levels and frequency response varia-
tions, due to loading by audio equipment which is designed
for 150/200 -ohm microphones. In practice, I have found that
600 -ohm microphones can be used with most 150/200 -ohm
inputs with impunity. Most audiophile recorders will perform
well with microphones of 150 to 600 ohm impedance, but I
recently discovered a late model open -reel machine which
gave poor S/N with 150 -ohm microphones, and line trans-
formers were needed to increase the microphone imped-
ance to about 2.5 kilohms to suit the recorder specifications.

Note in Fig. 4 that with the "M" setting there was negligi-
ble frequency response variation due to loading by the
"150 -ohm" input of my broadcast -grade preamp, but with
the "V" setting, there was significant loss of bass response.
However, this loading effect served in a positive fashion to
reduce boominess with close talking.

This shows that the audiophile should ensure either that
his microphone's impedance falls within the specified im-
pedance range of the mixer or recorder or, if not, that a
proper line -matching transformer is used.

Figure 2 shows the measured frequency response with a
distant source of sound (plane wave). For plane waves, a
response rating of 60 Hz to 18 kHz seems to be more
appropriate with the "M" setting. The bass roll -off on the "V"
setting seems to be much more drastic than on "M." How-
ever, the results of previous reviews show that linear bass
response to very low frequencies is undesirable for on -
location recordings with cardioid microphones because of
room noise or rumble. This is likely to be more of a problem
with audiophile recordings made under adverse room
acoustics conditions. Plane waves probably do not exist in
these circumstances, so the microphone bass response is
likely to follow the curves for finite distances to a source
(Fig. 3), which are flatter. With voice or a musical instrument
at 6 inches, the microphone has linear response, ±0.5 dB,
from 40 Hz to 3 kHz. This is very remarkable performance
for a microphone of such relatively low cost. The high -

frequency response (Figs. 2 and 3) is extremely smooth to
10 kHz. The 3 to 5 dB rise from 1 to 10 kHz is, I think,
desirable for audiophile (as well as for professional) appli-
cations, adding clarity to vocals and brightness to bass,
woodwinds and other instruments.

The directional frequency response curves (Fig. 5) show
a pattern which is slightly sharper than a cardioid. The
response of a cardioid at 90° is 6 dB below the 0° response,
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"The Realistic 33-1080
microphone has excellent
performance at a relatively
low cost, superior to
comparably priced mikes."

whereas the Realistic microphone response is about 7 dB
down throughout the midrange. The 180° response shows
greater than 15 dB rejection in the midrange, which is
acceptable for a cardioid, and the response is quite uniform
with frequency up to 2.5 kHz. Above 2.5 or 3 kHz, the
pattern tends towards omnidirectional, probably due to dif-
fraction effects.

Note that the "sharper-than-cardioid" pattern of the Real-
istic microphone is similar to that of the Uniaxial ribbon
microphone patented by Olson in the '50s. The Uniaxial
(RCA BK-5A) was used for many years as a boom mike for
television, and served as my reference microphone for sub-
jective comparison tests until recently (Audio, April 1977).
The response curves of the Realistic (Fig. 5) are very close
to those of the BK-5A, with the latter on V1 response. This
moderate bass roll -off characteristic was found to be desir-
able in TV to reduce low -frequency noises on the set.

To summarize, the test results of frequency response and
directional properties show the Realistic microphone to
have performance highly suited to audiophile recording
applications, and suitable for many professional audio ap-
plications as well. However, the frequency response could
be too flat for specific applications in sound reinforcement
(PA) or rock music vocals. In these cases, more bass roll -off
and/or greater treble rise might be needed.

The output noise spectrum (Fig. 6) shows a 60 -Hz peak
which was correlated to the power line but was not reduced
by changing the orientation of the mike and the soundproof
test box. However, this did not greatly influence the overall
A -weighted noise level, which measured 24 dB. My calcula-
tion of signal-to-noise ratio or dynamic range differs greatly
from the specification value of 45 dB (probably based on 1
microbar or 74 dB SPL: 74 - 45 = 29 dB noise level).
Subtracting the noise level from the clipping level, we obtain
a range of 135 - 24 = 111 dB, which is outstanding for a
microphone in this or any price range for that matter. There-
fore, from a standpoint of dynamic range, the Realistic
microphone should perform excellently with all sorts of tape
recorders. with or without noise -reduction circuits.

Use and Listening Tests
The reference comparison microphone for these tests

was the Nakamichi CM -700 mike with cardioid capsule. As
explained in previous reviews, the reference microphone
was selected primarily for its uniform frequency response
and directional properties, and not because it is an ideal
microphone for applications being discussed.

For the tests involving music, I did not have the opportuni-
ty to record a live concert, but had to resort to pickup of full -

range orchestral sound reproduced from my archive of live
concert master tapes in my studio. A controlled laboratory
test with recorded music can often yield better results than a
field recording made under adverse acoustical conditions.
To test noise rejection, I turned on an air conditioner to add
some noise to the otherwise quiet studio.

The Realistic microphone, while picking up both speech
at more than one foot and music from a greater distance,
showed much greater rejection of room noise and sounded
a little brighter and more crisp than the reference. For this
test, the Realistic was set at "M" and the reference at "Flat"

response. The Realistic exhibited no noticeable coloration
of sound quality from 0° to ±90° off axis, reflecting the very
uniform directional responses as measured. When the Real-
istic and reference microphones were set on "V" and "Lo-

Cut" respectively, and spoken into at about 6 inches, the
Realistic had a slightly brighter, cleaner sound (more highs)
and just a little more bass. Both microphones showed good
rejection of room noise with these settings.

The Realistic had 5 to 10 dB greater pickup of 60 -Hz
magnetic fields (hum pickup) than the reference, when set
on "M" and "Flat" response respectively. It is not surprising
that the Realistic (which costs only about one-fourth as
much as the Nakamichi) does not have an expensive,
shielded transformer. This deficiency will not cause a prob-
lem in practice if the user is careful to orient the microphone
away from power transformers of amplifiers and other elec-
trical equipment.

The Realistic and the reference were equally immune to
"pop" sounds when spoken into at very close range. For this
test, the "V" and "Lo -Cut" settings were used respectively,
and each microphone was used with its accessory wind-
screen. Each microphone showed a small degree of "pop"
or breath -blast sound. As a second reference, I tried an old
RCA 44BX ribbon velocity microphone at close range with
the "V" setting. This microphone had absolutely zero sensi-
tivity to "pop" sounds, probably because of its mammoth
cloth -lined screens. This shows that windscreen size is the
prime factor in determinng wind or "pop" sensitivity, and
the kind of element (electret condenser, ribbon, or dynamic)
is relatively unimportant, as long as each has similar electro-
acoustic sensitivity.

The Realistic had much less (about -20 dB) sensitivity to
vibration or handling noise than the Nakamichi when both
were set for maximum low -frequency response. This is a
definite plus factor for hand-held vocal use.

As a final check, I tested the Realistic with an unbalanced
input circuit versus the balanced circuit that had been used
for frequency response measurements. There was no
change in audio level or quality between the two circuit
conditions, and no change in hum or noise level. Thus, the
microphone will probably exhibit the measured perfor-
mance when used with a wide variety of audio recorders
and mixers.

I think that the Realistic 33-1080 microphone has excel-
lent performance at a relatively low cost. The electret ele-
ment offers performance that is much superior to compara-
bly priced microphones, which generally employ moving -

coil transducers.
By spending $150 mo-e, one can buy a microphone that

offers more bass response and less magnetic hum pickup,
but these features are not needed for many audiophile
recording applicat ons. The linear high -frequency response
and directional characteristics of the Realistic are equal or
superior to the acoustical performance of microphones
costing from $100 to $300. The 33-1080 is, in my opinion, a
"best buy" for audiophiles, particularly those having cas-
sette recorders of medium or high quality. For professionals
who require a large quantity of microphones for a recording
setup, the Realistic offers excellent quality while keeping
total cost reasonable. Jon R. Sank
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING

RATES
BUSINESS ADS -$1.00 per word, minimum charge
$7.00 per line for spaced ads specifying five or less
words per line. First line set in bold face type at no
extra charge. Additional words set in bold face type
$1.10 extra per word. One point ruled box, extra
charge $9.00. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MONEY
ORDER FOR FULL AMOUNT

NON -BUSINESS ADS -70e per word, minimum
charge $5.00 per line for spaced ads specifying five or
less words per line. First line set in bold face type at no
extra charge. Additional words set in bold face type
$1.10 extra per word. One point ruled box, extra
charge $9.00. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MONEY
ORDER FOR FULL AMOUNT.

FREQUENCY DISCOUNTS -3 times less 5%, 6 times
less 15%, 12 times less 20%. These discounts apply to
line ads only. Ads submitted for a three time frequency
are unchangeable. Frequency discounts not fulfilled
will be short rated accordingly.

Classified ads are payable in advance BY CHECK OR
MONEY ORDER ONLY. (Sorry, we cannot accept
credit cards or bill for line adv.). All orders should be
mailed to:

AUDIO MAGAZINE
P.O. Box 1790V

Greenwich, CT 06836

DEADLINE -1st of month two months preceding the
cover date. If the first of the month falls on a weekend
or holiday, the closing date is the last business day
preceding the weekend or holiday.

ADS RECEIVED AFTER THE CLOSING DATE WILL
BE HELD FOR THE NEXT ISSUE UNLESS OTHER-
WISE STATED.

BLIND ADS -Audio box numbers may be used at
$5.00 extra for handling and postage.

GENERAL INFORMATION -Ad copy must be type-
written or printed legibly. The publisher, in her sole
discretion, reserves the right to reject any ad copy she
deems inappropriate. ALL ADVERTISERS MUST
SUPPLY: Complete name, Company name, Full
Street address (P.O. Box numbers are insufficient)
and telephone number. Classified LINE ADS are not
acknowledged and do not carry Reader Service Card
Numbers. AGENCY DISCOUNTS do not apply to line
advertising. FREQUENCY DISCOUNTS not fulfilled
will be short rated accordingly. Only those advertisers
who have prepaid for their entire contract time will be
RATE PROTECTED for the duration of that contract,
in the event of a rate increase. For any additional
information contact Laura J. Lo Vecchio, Classified
Adv. Mgr., 1515 Broadway, New York, NY 10036 ...
Direct Dial (212) 719-6338.

CLASSIFIED DISPLAY RATES
1 col x 1" $195.
1 col x $350.
1 col x 3' $450.
2 col x 1" $390.
2 col x 2" $700.

For larger display ads and frequency discounts call
(212) 719-6338.

DISPLAY ADVERTISERS MUST SUPPLY COM-
PLETE FILM NEGATIVE READY FOR PRINTING OR
VELOX. PRODUCTION CHARGES WILL BE AS-
SESSED ON ANY AD REQUIRING ADDITIONAL
PREPARATION.

DISPLAY ADVERTISERS must make a space reser-
vation on or before the closing date. Ad material (film
or velox) may follow by the 10th.

FOR SALE

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please
use this address Box No. _ c/o Audio, 1515
Broadway, New York, N.Y. 10036

AAAAAH "ME" AN AUDIO CRITIC ... TAKE PART IN
THE CONSUMER HI -Fl SURVEY. YOUR JUDGEMENT
ON AUDIO EQUIPMENT IS NEEDED. For survey, ques-
tionnaire and information send $1.00 for postage and
handling to Consumer Hi -FL P.O. Box 92306, Milwaukee,
WI 53202.

AAAAAN ORACLE DELPHI $760, 616-874-8369 eve-
nings

-AAAA-AUDIOPHILES We have changed our
name, but we are still offering SOTA audiophile equip-
ment at lowest possible prices. Why shop overseas?
Write for catalogue. EXCLUSIVE AUDIO -107-2929
Nootka St., Vancouver, B.C., CANADA. V5M 4K4.

AAA -ASTOUNDING CARTRIDGES: Finest in the World a
Shamefully Low Prices. Accuphase, Denon, Dynavector,
Grace F9E's, F9E Ruby's, Koetsu, etc. NEW, 100% Quality
Control, Warranties, COD Available. No Price List. "We
Will Not Be Undersold". AudioWorkShop (206) 323-4987
24hrs.

FOR SALE

AAA AUDIO DISCOUNTS OFFERS THE FINEST
lines of audio components (INCLUDING THE ESO-
TERICS) at DISCOUNT PRICES. If you're in the mar-
ket for speakers, receivers, cassette decks, to the best
in separate components including amps, pre -amps,
turntables, cartridges etc. or a new CAR STEREO our
knowledgeable sales staff will be glad to assist you.
For more information Monday thru Saturday PLEASE
CALL 301-593-8224-301-593-8244 or write to AU-
DIO DISCOUNTS, 1026 McCeney Avenue, Silver
Spring, MD 20901. We honor VISA -MC and COD for
your convenience.

A BARGAIN. PAIR JANIS WI, INTERPHASE $1200. PAIR
M&K BE -1B, STEREO LP -1 X'OVER $350. AEA 515
HEADAMP $60. ED SANTIAGO (713) 467-9612 DAYS
(713) 463-2062 EVENINGS.

ABARGAIN: Supex SDX2000 $299., 901E + Super
$130., 901E + Super $120.; Grace F9E $115., F9E Ruby
$165., Rubystylus $115., F11L $179.; Accuphase AC -2
$285.; Technics 205CMKIII $130., Technics Electronic sty-
lusgauge $56.; Denon 103D $165.; Dynavector DV -23R
$180.; Koetsu Black $475., SA-1100DMKII $485.; Linn
Ittok $445.; Fidelity Research FR64fx $415.; Signet SK50
$230.; Stax headphones; All unused/warranty; Won't be
undersold; (212) 784-2939 evenings; (305) 487-1048 eve-
nings.

HERE'S WHAT HAPPENS WHEN
YOU GIVE THE WORLD'S FINESTAUDIO

ENGINEERS CARTE BLANCHE.
The team of engineers that developed Sony Esprit was not asked to

work within the narrow confines of a budget.
Nor were they asked to adhere to the compromising deadlines of some

production timetable. Or to the arbitrary figures of a spec sheet.
They were asked, quite simply, to develop components that would

approach, to the closest possible degree, perfect sound.
There is no gimmickry in Esprit components; only those technological

improvements that contribute to sound quality were considered meaningful.
There are no question marks either. For the Esprit engineers fully re-

search their equipment before production. Not afterward. SONY
For more information write Sony Esprit, Sony

Drive, Park Ridge, New Jersey 07656. ESPRIT®

ALTERMAN AUDIO
3213 17th Street
Metairie, LA 70002
(504) 834-7772

D S AUDIO
545 Penn Avenue
West Reading, PA 19611
(215) 376-4917

PARIS AUDIO
12401 Wilshire Blvd.
Los Angeles, CA 90025
(213)820-2578

PARK AVENUE AUDIO
425 Park Avenue South
New York, NY 10016
(212)685-8101

© 1982 Sony Corp. of America. Sony and Sony Esprit are

PEERLESS ELECTRONICS
15093 West Eight Mile Road
Detroit, Michigan 48235
(313) 342-0500

PROFESSIONAL PRODUCTS
AUDIO CENTER
4964 Fairmont Avenue
Bethesda, MD 20014
(301)657-2141

registered trademarks of the Sony Corp.

Q. AUDIO
959 West Moana Lane
Reno, Nevada 89509
(702)827-4434

RECORDER CENTER
2003 North Henderson
Dallas, TX 75206
(214)826-8700
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FOR SALE

AAAUDIOPHILE SPEAKER BUILDER? JORDAN MOD-
ULES exclusive importer. STRATHEARN midribbon, Poly-
propylene Drivers, EMIT Tweeters, Domes, IBM Computer-
ized Designs, Capacitors, Low DC Coils, Crossovers.
(Dealers inquire on letterhead) CATALOG $2.00 U.S.
Soundbox, 841A -A S. American Street, Philadelphia,
19147

A BETTER SYSTEM? PEOPLE WHO KNOW STEREO
BUY THEIR SOUND DIRECT. Now you can buy the finest
in high fidelity components. including esoterics and auto -
sound at unheard of prices. DIRECT SOUND MARKETING
provides sensible expert advice, in-house service facilities,
and factory fresh components on an in stock basis. Discov-
er America's best kept audio secret. Send for our FREE
catalogue to DIRECT SOUND MARKETING, Dept. A, 3095
Bolling Way, Atlanta, Georgia 30305 or call 404-233-9500.
MCNisa/Amex accepted. Sales tax charged to GA. resi-
dents only.

ABSOLUTE AUDIO: AMBER, ASTATIC, ORACLE, CON-
RAD JOHNSON (INCLUDING PREMIERS), DYNAVEC-
TOR, MISSION, NAD, OHM, RGR, SNELL, THIEL, VPI,
WALKER, ETC. Audio File, 1202 South Congress, Austin,
Texas 78704, (512) 443-9295

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT
at very low prices! Specialists in CARTRIDGE -TONE -
ARMS -TURNTABLES. Great selection of cost-effective
components for audiophiles on a budget. Call or write for
prices and specials. HCM AUDIO, 1363-G Longfellow
Ave., Chico, CA 95926 (916) 343-0558

ACOUSTAT delivers affordable electrostatics for every-
one! Models 2MH; 3M's. Incredible for the money. A new
audio age is here!!! CSA Audio (201) 744-0600

ACOUSTAT SPEAKERS-SUPERB!
Free Shipping! Fast Service! READ BROS STEREO, 593
King Street, Charleston, SC 29403, (803) 723-7276. Also
Sony digital (disc and PCM-F1).

ACOUSTAT SPEAKERS Mod. 2 + 2 mint cond. used 4
months $1600 215-567-1748.

ACOUSTIC ELECTRONICS 2.2 amplified image restorer"
By far, the current and future, best amplifier to come along.
You will own this amplifie,r sooner or later! Don't deprive
yourself!! CSA Audio, (201) 744-0600.

CROWN BEST QUALITY AMPLIFIERS, TUNERS, PRE-
AMPLIFIERS. PROFESSIONAL CONSULTATION-BEST
PRICES. EAST: (904) 262-4000; WEST: (213) 840-0878.

ADVICE? KEITH YATES NOW OFFERS REPRINTS of 15
recent articles, including the full Audio Vent& series. Send
$2 for postage and handling to Keith Yates Audio, Box
161152, Sacramento CA 95816.

ELECTRO-VOICE INTERFACE AND CD SERIES QUALI-
TY SPEAKER SYSTEMS. PROFESSIONAL CONSULTA-
TION-BEST PRICES. EAST: (904) 262-4000; WEST:
(213) 840-0878.

FOR SALE

AERO ELECTRONICS, EXCLUSIVE DISTRIBUTOR OF
Gold Aero audio tubes, invites you to experience the full
potential of your tube gear. Call or write for complete
information and prices. Aero Electronics, 2129 Venice
Blvd., Los Angeles, CA., 90006, 1-800-421-4219 or (213)
737-7070.

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

A large selection of

WONDER -CAP®
REL-CAP®

& SIEMENS
audio grade capacitors, OFHC wire, & Silver solder is
waiting for you at:

PRECISION AUDIO SUPPLY
P.O. Box 96

Downey, CA 90241

Protected trademarks, products
of Reliable Capacitor Co.

Dealer inquiries now invited

ALL CLASSIC QUAD ELS OWNERS. Hard to believe
QUADS can be improved? The "KOVAL QUAD MOD" has
been unbelievably successful in satisfying the most ardent
QUAD lover No risk 30 day trial $141Ypr. For info send
SASE to John Koval, Linear Acoustics Labs, 11521 Cielo
Pl., Santa Ana, CA 92705, 714-838-6555

ALLISON I SPEAKERS AND ALLISON SUBWOOFER.
215-L07-4626 EVES.

ALLISON PLUS-The Allison Six, rated by a leading con-
sumer publication as the best mid -priced speaker today,
now available by mail. All Allison Speaker 'Systems in
stock. Shipping anywhere in the continental U.S. DESIG-
NATRON'S STEREO STORES, INC., 260 Old, Country
Road, Hicksville, NY 11801. (516) 822-5277.

ALL NEW ITEMS: AC -2 $300; DL -103D $175; FR-Imk.3F
$150; ASAK $300; ROGERS LS3/5A $500; CELESTION
SL -6 $600; QUAD ESL -63 $2500; AMPLIWIRE II $1100;
NAKAMICHI DRAGON $1500. ALSO NAKAMICHI SYS-
TEM ONE RACK -MOUNTED 620 POWER AMP/630 PRE -
AMP TUNER TIMER AND EXTRA PANELS $1500. NA-
KAMICHI 70011 (20 HOURS USE) $800. CALL KEVIN Or
212-807-8746 OR 212-685-1954 (LEAVE NAME & NUM-
BER

Can a cassette sound
as good as a record?
The KMP-2 can
dramatically close the gap.
With a good deck, top quality tape and
the Kinergetics Magnetic Processor for tape
decks (KMP-2), the quality will be directly comparable.

It Is not an equalizer. The processing uses the same technology
as that employed in the KMP-1 for magnetic cartridges.

 The KMP-2 has a suggested retail of $110.00.
 Why not audition the KMP-2 and hear for yourself.

UNDERLICE

BY SRNS

6029 Reseda Blvd.  Tarzana, CA 91356  (213) 345-2851

2

I
KINERGETICS
INCORPORATED

U.

I
1

I
I
I
I
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POWERLINE
:SPEAKER CABLES::
11111;11 PERFORMANCE WITH A SPECIAI:

S15.00 CONNECTOR OFFER!
;IIIIIIIIIIIIIIII II !I1111111111111111111111111111111111111111111111111111111:

I Upgrade your speaker
wire with Powerline,

; And get $15.00 worth of
I connectors FREE!

Powerline inductance cancelling speaker
wire by Monster Cable is the 'critics choice,'
and what the Absolute Sound magazine calls
"a highly recommended, excellent sounding
cable that is darn near perfect!" Based on an
entirely new technology in speaker cables,
Powerline brings a level of performance not
possible with parallel cables. Incredibly
smooth highs, natural sounding midrange,
and clean deep bass -just by changing from
your present speaker cable to Powerline.

Buy Powlerline now, and bring in this ad to
receive a credit of $15.00 towards the purchase
of your choice of Monster Cable's high per-
formance 24 karat gold plated connectors.
From the high conductivity Monster Tip "crimp -
on" banana, to the ultimate X -terminator ex-
panding connector; Monster Cable's speaker
wire and connector combinations will give
you maximum performance from your sound
system.

CUSTOMER NAME

CUSTOMER SIGNATURE

CUSTOMER PHONE NUMBER

LENGTH PURCHASED

STORE NAME

STORE ADDRESS

Monster Cable Products Inc
101 Townsend St

San Francisco CA 94107 (415) 777-1355

I
 REMOVE THIS AD AND BRING TO RETAILER

AT TIME OF POWERLINE PURCHASE I
I  LIMIT I COUPON PER PAIR OF POWERLINE PURCHASED

. MINIMUM QUALIFYING POWERLINE PURCHASE 20 FEET I

I  OFFER EXPIRES SEPTEMBER 31. 1983
 VOID WHERE PROHIBITED I
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FOR SALE FOR SALE FOR SALE

APT/HOLMAN PLUS -Own the best value in audio today.
The Apt/Holman Preamplifier is the most cost effective and
best sounding preampliier on the market. Destined to be a
classic! PLUS quality control to assure optimum perfor-
mance. Shipping anywhere in the continental U.S. DESIG-
NATRON'S STEREO STORES, INC., 260 Old Country
Road, Hicksville, NY 11801 (516) 822-5277.

A.R.C. EQUIPMENT FOR SALE
D-110, 1295., D110(B), 1450., EC -21, 425. SP6/A, 625.
McIntosh MR -77, 485., MR -67, 275. MR -66, 195., MAGNE-
PAN UNITRAC 1 (Complete) 195. Cotter pw-2 NFB-2 300.
Precision Fidelity C -4(A) 295. CALL 317-283-1361 8-4 M -F
DAVE

ALL LS3/5A OWNERS, A SEALED PAIR of Satterberg
woofers $450. Out of print direct discs, reasonable. 206-
747-2894

ATTENTION WANTED: MCINTOSH (SOLID STATE &
TUBE), MARANTZ, ARC, WESTERN ELECTRIC, BERN-
NG, ETC. TUBE EQUIPMENT. 713-728-4343. MAURY
CORB, 11122 ATWELL HOUSTON, TEXAS 77096

KITS OR ASSEMBLED

Highly refined, factory priced, speaker
systems for the audio purist. The afford-
able alternative for those seeking the best.
For brochure, call or write us.
Chicago Speakerworks inc
5700 N. Western, Chicago, Ill . 60659

Phone (312)769-5640

HOUSTON
Comes of Age

The nation's fourth -largest city proud y
welcomes a truly distinctive audio dealer:

AUDIO PRO PHILES

Fully outhorized dealer representing,

Audio Research
Counterpoint
Sequerro
D.C.S./ Gestalt
Amber
Harmon/ Kordon

Quad
Thiel
Dahlquist
Spica

Goldmund
C.J. Walker
Sumiko
Von den Hul/ EMT
Grace
Morovskis MIT

Threshold
P.5. Audio
Tandberg
Musical Fidelity
Hoffer
Kyocera

Vondersteen
KEF
Mission
Jonis

Oracle
V.P.I.
Lustre
Supex
Dynovector
Audioquest

Unique Kyocera CD digital disc player
Live Wire Litz - Sonex Professional

Five listening rooms on two levels
Spacious, relaxed atmosphere

Knowledgeable. experienced staff
Wide selection of audiophile recordings

Hear the finest music system
in the entire Southwest:

Quad ESL -63s  Janis W-1 / 1A subwoofer
Goldmund Studio T3D  Von den Hul/ EMT

Audio Research SP -10 and D79C electronics
Sequerro FM -1  Tandberg TD20A-SE tape
Sonex Professional '1. E D.E." listening room

-audio prdphiler inc.-
12651 Memorial Drive, between Gessner Cr W. Deft

Houston. Texos 77024 (713) 973-0000
Mastercard. Viso and American Express accepted

AMAZING? ISN'T IT
The amount of nonsense that gets thrown around in the
audio world. If you are sick of being treated like a 5 -year -
old child by shoe salesmen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opinions
are based on a solid foundation of experience with the
components we sell as well as those sold by our competi-
tors. Most importantly we don't simply sell the finest audio
equipment available, we arrange it in complementary sys-
tems designed to extract the greatest benefit from your
audio dollars chosen from among the following lines we
represent:
ACOUSTAT  ADCOM  ASTATIC  AUDIONOTE  AU-
DIO DESIGN  AUDIO INTERFACE  AUDIO RESEARCH
 AUDIONOTE 10 TYPE II  BEARD  BERNING  BRE
SYSTEMS  COUNTERPOINT  DCM  DYNAVECTOR 
FOSTEX  FUSILIER  GRACE  HAFLER  ITC  JANS-
ZEN  LINN SONDEK  LIVEWIRE  MICRO-SEIKI 
MONSTER CABLE  MORDAUNT-SHORT  NAD  NIT-
TY GRITTY  PINK TRIANGLE  PRECISION FIDELITY 
PREMIER  QUICKSILVER  REGA  ROGERS  SNELL
ACOUSTICS  STAX  SUMIKO PHONO AMP  SUPEX
 3D ACOUSTICS  THRESHOLD e

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere!!

A & S OFFERS HIGH -END SPEAKER KITS, auto speaker
systems, and raw drivers from the world's finest manufac-
turers. Meeting the needs of beginners and Audiophiles,
we carry Audax, Dynaudio, Dalesford, Jordan, Peerless,
JVC, SEAS, Pyle, Seymour, Becker. Featuring Dynaudio's
"Authentic Fidelity" kits and the "Bill Reed" Signature kit.
Free price list. A & S SPEAKERS, Box 7462A, Denver, CO
80207. (303) 399-8609.

At last, available to you now!

WONDER CAPS
You will not believe the sonic Improvement that
Wonder CapeK make to every audio component in
your system! See our advertisement in October Audio,
p.114. Write for FREE application suggestions and
order forms.

IAR Dept. WCB
2449 Dwight Way, Berkeley CA 94704

ATTENTION CANADIANS!! Quality British Hi-Fi compo
nents available at affordable prices. Linn, Kef, Rogers
Quad, B&W, Mission and many others. Example Linn Basik
LVX $240 CDN. Call or write -Sound Perspectives. P.O.
Box 120., Brights Grove, Ontario, Canada NON ICO. 519-
336-9969. (after 5pm).

AUDIO RESEARCH D79, Linn Sondek w/fac. Nirvana,
!Mk (latest), Koetsu Black (latest and American Import)
Cotter M2L 21.50. for all. Respond c/o Audio Box 683.

ATTENTION DYNA AND HAFLER OWNERS:
Frank Van Alstine can rebuild most Dyna units and
Haller DH -200 amps with all new internal circuits. We
transform Dyna St -80, St -120, ST -150, ST -300, ST -
400, ST -416, SCA = 800, and Haller DH -200 amps into
state of the art quality rugged POWER MOS-FET
amps with new PC cards, precision parts, mos-let
output circuits, huge low inductance power supplies,
shielded ground plain construction, totally free of tran-
sient distortion. We install new circuits in PAT -5, PAT -
4 and PAS -3 preamps, complete with precision con-
trols, exact RIM equalization, matched precision
parts, and achieve complete freedom from transient
overload, even on Digital source material. Audiogram
says our complete new circuits for the FM -5 & AF -6
make the world's best sounding FM tuner. We offer a
30 day satisfaction guarantee or your money back on
our $99 super phono cartridge. Why pay for expensive
new equipment when we can make your Dyna units
better than new, for much less than new prices? We
ship worldwide and have new 120 volt and 240 volt
equipment available. Write or call us for our descriptive
catalogue.

JENSENS STEREO SHOP
2202 RIVER HILLS DRIVE

BURNSVILLE, MINN. 55337, (612) 890-3517

ATTENTION EVERYBODY!!!

ACOUSTAT COUNTERPOINT KYOCERA
ACOUSTIC ELECTRONICS CJ WALKER LINN SONDEK

AUDIO QUEST DAHLOUIST MUSIC REFERENCE

ADS DCM NAD

AUDIO RESEARCH DENON ORACLE

B80 DYNAVECTOR PETERSON

BOSTON ACOUSTICS HAFLER ALPHASON

CARVER KISEKI GRACE

VPI HELIUS SIGNET

QUICKSILVER PENTAGRAM RGR

CSA AUDIO
193 Bellevue Ave, Montclair, NJ 07043

The audio professionals since 1972! Complete cus-
tomer satisfaction. VISA, Mastercharge accepted!

201-744-0600
SERIOUS INQUIRIES BY PHONE, NO MAIL!!!

ATTENTION WANTED: MCINTOSH, MARANTZ, WEST-
ERN ELECTRIC, ARC, BERNING, ETC. TUBE EQUIP-
MENT. (713) 728-4343. MAURY CORE 11122 ATWELL,
HOUSTON, TEXAS 77096

ATTNI SAN FRANCISCO BAY AREA AUDIOPHILES
Frank Van Alstine's custom audio components now avail-
able for audition and purchase. Call AudioCraft for informa-
tion or appointment (415) 782-1564 evenings.

ATTRACTIVE PRICES: DYNAVECTOR, GRACE,
DENON CARTRIDGES, FULTON, LINN, KOETSU, AC-
CUPHASE, FR, STAX, SOTA SAPPHIRE, QUAD 63,
WALKER, BRB SYSTEMS. COD SHIPPING, SASE
QUOTES, (713) 728-4343. MAURY CORE 11122
ATWELL, HOUSTON, TEXAS 77096

DISCOUNT WORLD
CAR STEREO

CONCORD
HPL122
HPA25

COMPLETE $31 9

SPECIALS
CLARION 5700R $ 1 9 9
SONY XR-50 Silver $1 69
JENSEN R-200 $99
PIONEER KP-1500 $79

TDK SAC90 '2.50 10K MAC90 14.75
Pioneer Car Stereo KP4500 119. Pioneer Car Speakers TS106 33.
Pioneer Car Stereo KP5500 129. Pioneer Car Speakers TS108 39.
Pioneer Car Stereo KP8500 139. Pioneer Car Speakers TS1622 40.
Pioneer Car Stereo UKP4205 119. Pioneer Car Speakers TS1644 60.
Pioneer Car Stereo UKP5600 169. Pioneer Car Speakers TS168 80.
Pioneer Car Stereo UKP7600 189. Pioneer Car Speakers TS411 49.
Pioneer Car Stereo UKE3100 169. Pioneer Car Speakers TS694 55.
Pioneer Car Stereo KE5100 179. Pioneer Car Speakers TS695 89.
Pioneer Car Stereo KE6100 209. Pioneer Car Speakers TSX6 75.
Pioneer Car Stereo UKE7100 229. Pioneer Car Speakers TSX11 199.
Sony Car Stereo 0615 129. Sony Car Stereo X055 239
Sony Car Stereo X025 149. Sony Car Stereo X6751758 299.
Sony Car Speakers XS101 39. Sony Car Speakers XS102 49.
Sony Car Speakers XS211S . Sony Car Speakers XS606 69.

01000 189. Fox Superfox Remote 199

Maxell UDXL2C90 .2.95 Maxell UDXL2SC90 '3 75
Jensen Car Stereo RE530 319. Jensen Car Speakers J1242 89
Jansen Car Stereo RE520 269. Jensen Car Speakers J1069 45
Jensen Car Stereo RE518 259. Jensen Car Speakers J1065 69
Jensen Car Stereo RE512 239. Jensen Car Speakers J2037 69
Jensen Car Stereo RE508 199. Jensen Car Speakers 32033 99
Concord Car Stereo HPL101 149. Concord Car Stereo HPL115 199

Concord Car Stereo HPL112 169. Concord Car Stereo HPL118 209
Concord Car Stereo HPA-25 69. Concord Car Stereo HPL122 289
Clarion Car Stereo 7500R 209. Clarion Car Stereo 31500 79
Garion Car Stereo 55509 149. Clarion Car Stereo 300E0133 125
Clarion Car Stereo 51506 119. Clarion Car Stereo 103E084 65
Philips Car Speakers EN -8741 49. Philips Car Speakers EN -8769 129
Mee Car Speakers 6X9 -4C 85. Altec Car Speakers SK2 69
Page Alert 4444 99 AudioSafe 32

DISCOUNT WORLD, P.O. BOX 191, MIINEOLA, N.Y. 11501 516-294-6136
Shipping charges are $4.00 per order to continental U.S.A. We accept money orders, cashiers or certified checks.

Personal checks - 3 weeks delay. N.Y.S. Residents add sales tax. Write for FREE catalog.
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AUDIO CONNECTION
IN NORTHERN NEW JERSEY

TURNTABLES: Denon, Heybrook, Linn, VPI
ARMS: Helius, Linn, Lurne, Souther SLA-3
CARTRIDGES: Argent, Audioquest, Grado, Prome-

thean, Win
ELECTRONICS: Beard (tube), Bedini, Electrocompa-

niet, Magnum, Naim, PS Audio
SPEAKERS: Fuselier, Heybrook, Kindel, Linn,

Rogers, Spectrum, Spica, Vander-
steen & more

ACCESSORIES: Audiophile Discs, Cleaning Ma-
chines, Last, Littlite, LiveWire, JGA
Interconnects
-201-239-1799-

615 Bloomfield Ave, Verona, NJ 07044
We offer single -speaker demonstration and request
that you schedule an appointment.

AUDIO ELITE IN WISCONSIN!!
PS AUDIO -FANTASTIC

Call us and find out why everybody is excited about PS
AUDIO and others we represent like Acoustat, Conrad
Johnson, Vandersteen, Sota, DCM, Belles, Pyramid, Thor -
ens, Nitty Gritty, and any others you desire. AUDIO ELITE,
Menasha, WI, 414-725-4431

AUDIONICS CC -2-$290., Mark 614-422-7407

AUDIOPHILE START UP
SYSTEM

Turntable:

Cartridge:

Receiver:

Speakers:

(ABOUT $700)

NAD 5025
ASTATIC IM -10E
NAD 7120
3D ACOUSTICS "THE CUBE"

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925

AUDIO PULSE SERVICE. Factory trained technicians.
Write us about Model One update kits. White Labs, 10528
Lower Azusa Rd., Suite 192A, El Monte, CA 91731. (213)
446-5346.

AUDITION VAN ALSTINE'S Transcendence amp and
preamp in your home, by his Eastern Representative Call
for appointment (516) 277-5336 ask for Tom.

AUTO STEREO OWNERS: THE AVANT! AFM-1 AM -FM
ANTENNA epoxies to your windshield and is GUARAN-
TEED to improve reception or your money back. $29.95
includes shipping. LAW, P.O. Box 1288, Traverse City, MI
49685-1288

BANG & OLUFSEN PLUS -Finally, audiophile sound
quality coupled with elegant styling. Made in Denmark, you
can have European craftsmanship al very affordable
prices. Now available-B&O's newest products in stock!
PLUS quality control to assure optimum performance.
Shipping anywhere in the continental U.S., DESIGNA-
TRON'S STEREO STORES INC., 260 Old Country Road,
Hicksville, NY 11801, (516) 822-5277.

BANSEI INTERCONNECTS- Now available domesti-
cally. Dealer inquiries welcome. EXCLUSIVE AU- II

010-107-2929 Nootka St., Vancouver, B.C., CANA-
DA. V5M 4K4.

BEARD TUBE ELECTRONICS AT SOUND BY SINGER
in New York. Call 212-683-0925.

BEARD TUBE ELECTRONICS AT AUDIO ADVOCATE in
New Jersey, Call 201-476-8988.

BEARD TUBE ELECTRONICS AT AUDIO BY CARUSO
in Florida. Call 305-253-4433.

BEARD TUBE ELECTRONICS AT AUDIO CONNECTION
in New Jersey. Call 201-239-1799.

BEARD TUBE ELECTRONICS AT BETTER SOUND
CONCEPTS in Pennsylvania. Call 412-561-3312.

BEARD ELECTRONICS in NJ at Audio Connection

Avenue 425 Park Avenue South
at 29th Street
New York, N.Y. 10016
212 685-8101/8102

We respect our customers;
you can make your own choice from among:

Sony Esprit  Sony PCM-F1  McIntosh  Nakamichi  SAE -X  Black Koetsu 
Denon  Mitsubishi  Spendor  Quad  B&W  Bang & Olufsen 

Tandberg 3000 Series  Kirksaeter  Obelisk*  Shahinian Acoustics 
Sequerra Pyramid  Accuphase  ADS  Mordaunt Short  Signet  Supex  Benchmark

VANDERSTEEN AUDIO DIMENSIONAL PURITY

likimimmenummeesemmi
Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this :ommitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although someimes
hard to find, he is well worth seek:ng out.

Write or call for a brochure and the
name of your nearest dealer.

0 VANDERSTEEN AUDIO
116 WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA
(209) 582-0324

BEAMING EA -230. GRACE G-747. Fidelity Research MC -
201. Brand new. (804) 232-5072.

BEST TRADES OFFERED. Trade for Acoustat, Berning,
Belles, Bedini, Classe, Counterpoint, Perreaux, Music Ref-
erence, Ruana, Pyramid, PS, Quicksilver, Oracle, Quad,
Sota, Rega, Thiel, Audioquest, Nitty Gritty, etc. AUDIO
DOCTOR, 5731 North Pine St., Davenport, Iowa 52806,
319-386-8794

BOSTON ACOUSTICS PLUS -Dollar for dollar, one of the
most exceptional speaker lines to come along in years.
Boston Acoustics delivers unbelievable performance at
very reasonable prices. All models in stock. DESIGNA-
TRON'S STEREO STORES, INC. 260 Old Country Road,
Hicksville, NY 11801 (516) 822-5277.

CABLE TV DESCRAMBLERS AND CONVERTERS.
Plans and parts. Build or buy. For information send $2.00.
C&D Electronics, Inc., P.O. Box 21, Jenison, MI 49428.

CALL. HI Fl BUYS (ATLANTA) for Acutex, Adcom, Aiwa,
Apt, AR, B&O, Carver, DCM, Dynavector, Hafler, Harman
Kardon, Kenwood, Linn, Mirage SM-1, Mission, Mitsubishi,
NAD, Nakamichi, Onkyo, Oracle, RGR, Sony, Thorens,
3-D Acoustics, Vandersteen, and more. Free shipping, fully
insured, in the Continental U.S. Just call 404-261-4434 for
more information.

CARVER C-4000 MINT $600.00 1 yr old Call 317-241-
8271 ask for Tom

STEREO & VIDEO EQUIPMENT

at DEALER COST!

TOP NAME BRANDS AT PRICES
MANY DEALERS PAY PLUS...

NO -DEPOSIT some day shipping
NO -LEMON GUARANTEE
FULL LIFE TIME SERVICE

CALL 9 am -9 pm DAILY
SATURDAY TIL 5 pm

1-301 488-9600

INTERNATIONAL
HI-FI

DISTRIBUTORS, Inc.
MORAVIA CENTER INDUSTRIAL PARK

BALTIMORE, MARYLAND 21206

Oualirg Tapes
BELOW WHOLESALE SPECIALS

DISCWASMER
,A11 C-90 3.19 D C-60 1.15 DISC KIT 33.49
'A C-90 2.15 LX 35-90 5.25 D-4 SYSTEM 9.49
SA C-60 1.85 LX 35-90B 5.85 DISCSET 16.49
MA C-90 4.35 SA 35-90 9.49 16 02 FLUID 9.99
AD C-90
AD C-60

t.85
1.45

1-120
T -I60

8.45
15.49

FUJI
ADX C-90 3.15 MAR 90 6.39 FR I I C-90 2.75

C-90 1.29 METAL C-90 4.45
T-120 9.95

MAXELL T-120 HG 13.49

JDXL I I C-90 2.59 XL 135-908 6.45 SONY
UDXL II C-60 2.37 XL I I 35-90 11.49 L1CXS C-90 2.95
XL II SC -90 3.59 T-120 8.45 L-750 8.95
JD C-90 2.15 HGX T -I20 10.95 L-500 6.95
JD 35-90 5.35 MX C-90 4.89 L-750 HG 10.95

TO ORDER BY PHONE CALL 212434-3417 OR ORDER BY MAIL 
ON ORDERS UP TO S 70 ADD 53.50 SHIPPING  OVER S70 ADD 5%
OF TOTAL ORDER  OUTSIDE UPS ZONES DOUBLE ABOVE 
OUTSIDE USA WRITE FOR SHIPPING CHARGES  MASTERCARD/
VISA ORDERS ADD 3% EXTRA FOR HANDLING  PRICES SUBJECT
TO CHANGE

QUALITY TAPES
864 East 1th Street, Dept A7, Brooklyn, NY 11230=.
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The VMPS Super Tower/ R is a magnificent nine -
driver, six -way ultra -low -distortion loudspeaker
with neutrality of response, wide bandwidth, and
high output level capacities to please the most
demanding audiophile.
Total harmonic distortion with one Watt drive does
not exceed 0.5% (22Hz-30kHz). Exclusive fea-
tures such as minimum phase response,. single amp
or biamp operation without an external crossover,
internal wiring with Monster Cable, mylar/ poly-
propylene crossovers, no resonances whatsoever
within the audio range, and now mirror -image, dual
line -source baffle design combine to afford you, the
listener, with music reproduction of astounding
realism second only to our highly acclaimed, 61/eft
tall Super Tower 11a/ R system.
Hear the Super Tower/ R at the dealers listed
below, or write us for full information on all the
VMPS floor -standing systems including the Mini -
Tower II ($309ea kit, $439ea assem), Tower II
($419ea kit, $599ea assem), and Super Tower
Ila/R ($999-1199ea kit, $1499-1699ea assem).
All prices include free shipping in USA and kits
are supplied with cabinets fully assembled. Full
reviews and test reports from Bert Whyte, B.V.
Pisha, Hifi-News & Record Review, and Hifi Buyer's
Guide also available on request.

VMPS AUDIO PRODUCTS
div. (tone Audio

1016 Contra Costa Drive, El Cerrito, CA 94530
(415) 526-70E44

Hear VMPS at: The Listening Studio, Boston, MA; Mike
Hilliard Audio, Shreveport, LA; Odin Sound, Longmont, CO;
Mainline II , Johnstown, PA; Wallace Brown Audio, Okla-
homa City, OK; The Long Ear. Big Bear Lake, CA; Woodland
Stereo, Woodland Hills, CA; Sounds Unique, San Jose, CA;
The Listening Post, San Francisco, CA; !tone Audio, El
Cerrito, CA; A-Vidd Electronics, Long Beach, CA.

FOR SALE

BEDINI-back & better than ever! Hear the new DE elec-
tronics: Audio Connection 201-239-1799

BOB CARVER PHASE LINEAR 4000 PREAMP MINT
CONDITION, BOXED, $350. 1-806-372-9608.

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

CLASS -A -UNDERGROUND discounts audiophile records.
Mobile, Nautilus, Sheffield. Send for FREE catalog. 35
North Greenbush Road, West Nyack, NY 10994

CLOSEOUT BARGAINS-ADVENT, DUAL, DYNA-
CO, MXR, MARANTZ. FREE LIST. SCC, BOX 551,
DUBLIN, OHIO 43017

COMMITMENT? Most stereo salesmen talk a fair game.
Keith Yates, a certified audio consultant and author, has a
commitment that includes installations almost anywhere. (If
you live in Washington, Oregon, Maryland or Vermont,
Keith just missed you!) Keith Yates Audio, Sacramento CA.
916-441-0443.

COTTER AT MORE THAN 50% OFF-SYSTEM 2 PRE -
AMPS (demo) $1495, Cabinets (defective) $139-$195,
MK2 "P" MC Transformers (demo) $329, Reference Audio
(315) 437-1209, 9-5, M -F.

COTTER MK -2 "P", 5250. (802) 295-7629.

COUNTERPOINT is already recognized as the leader in
value tube electronics! SA -2; SA -3; SA -5 incredible prod-
ucts, must be heard, at CSA Audio (201) 744-0600

DENNESEN SOUNDTRACTOR plus PIVOTRAM (alumi-
num) $89/both, KEITH MONKS CR500 Record Cleaning
Machine $495. (315) 437-1209.

DENON DP -1700 TURNTABLE with Grace F9E, $289.
Stax SRX 3 electrostatic headphones, $109. Call (305)
964-3408.

IF YOU CARE ENOUGH TO HEAR THE VERY BEST-

MODEL BPA-100B
LISTEN TO THE SPECTRASCAN BPA-100B (BASIC)
AND BPA-100M (METERED) HIGH TECHNOLOGY, HIGH DEFI-
NITION AMPLIFIERS  MEETS ALL DESIGN CRITERIA OF
OTALA AND CHERRY  NESTED MULTIPLE FEEDBACK
LOOPS. WIDE BANDWIDTH, HIGH SLEW RATE  15KHZ
DOMINANT POLE. CONSTANT FEEDBACK, ZERO PHASE -
SHIFT AND HIGH DAMPING FACTOR FROM DC TO 20KHZ 
REGULATED POWER SUPPLY FOR TRUE DC COUPLING AND
INCREDIBLY SOLID BASS  FULL PROTECTION CIRCUITRY,
ACTS ON POWER SUPPLY, NOT AMPLIFIERS  100 W/CH, 8
OHMS  175 W/CH, 4 OHMS  350 W, 8 OHMS, BRIDGE/
MONO

 COMING SOON: TWO PREAMPLIFIERS. (MODELS LCA-
10 AND LCA-20) ONE 150 W/CH AMPLIFIER (MODEL BPA-
200B) AND A PAIR OF SPEAKERS (ASHLEY -100L). WRITE OR
CALL FOR BROCHURES AND PRICES.

SPECTRASCAN INC
5923 N. NEVADA AVE.

COLORADO SPRINGS COLO. 80907
303-599-9254

DEALER AND REPRESENTATIVE INQUIRIES INVITED

FOR SALE

DB-3XL SWITCHABLE CROSSOVER is a 2 -Way 18 dB
Butterworth with switching for frequencies of 50, 70, 100
and 150 Hz. Features include: front panel level controls,
additional common bass, mute and bypass switches, built
in power supply and five year warranty. The DB-3XL was
designed to be a demonstration model and is now available
new for $575.00 in limited number. For complete technical
information write: DB SYSTEMS, Main St., Rindge, NH
03461. (603) 899-5121.

DB SYSTEMS OFFERS AUDIO INSURANCE. High volt-
age surges caused by lightning strikes or load switching
can damage your equipment. Plug into our DBP-VSP
VOLTAGE SPIKE PROTECTOR. $14.95 (plus 2.50 han-
dling).

DECCA & MOVING COIL CARTRIDGES UPGRADED!
Discover what you've been missing. Refit your cartridge
with a Garrott Diamond. Our mounting and retuning tech-
niques allow cartridges to achieve new levels of perfor-
mance. Write or call for further information.

GARROTT MARKETING, INC.
THE REPLACEMENT DIAMOND EXPERTS

24 Tuers Place
Upper Montclair, N.J. 07043

201-783-9175

DIAMOND NEEDLES and STEREO CARTRIDGES at
DISCOUNT PRICES for SHURE, PICKERING,STANTON,
EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON, MI-
CRO -ACOUSTICS, SONUS, ADC and LAST, send
S.A.S.E free catalog. LYLE CARTRIDGES, Dept. A., Box
69, Brooklyn, NY 11218. For fast COD service Toll Free
800-221-0906. N.Y. State (212) 871-3303. 9AM - 8PM
except Sunday.

DISCREET TECHNOLOGY has developed the dynamic
speaker we all thought was impossible!! This is a break-
through in dynamic speaker design!! These products repre-
sent a new standard in what a loudspeaker can deliver!
Realism; effortless dynamics with complete smoothness,
etc; etc. $1200 and $2000 models that rival Electrostatics
in accuracy. Plus audio cables and speaker leads that
leave you dumbstruck!! Discreet Technology only at CSA
Audio (201) 744-0600

CROWN ES -212 SPEAKERS-GOOD CONDITION $600/
PR OR OFFER (616) 547-6441

AISItahciEm e!
77.7 ,c.::4171.1

REMOVES VOCACFROMMOST-STEREO DISCS
The Thompson Vocal Eliminator can actually remove most or

virtually all of a solo vocalist from a standard stereo record and
yet leave most of the background music untouched! Not an
equalizer! We can prove it works over the phone. Write or call
for a brochure and demo record below. COST: $349.00

YOU SHOULD SE US
For:

 Time Delay/Ambience
 Studio Echo/Reverb
 Tape Noise Reduction
 Parametric Equalization
 Electronic Crossovers
 Compressor/Expanders
 Mic Preamp/Mixers

We manufacture a full line of high qualiditerld
equipment. You will probably have to pay twice as much
elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Write or call for a 24 page
brochure and demo record.

Write to: LT Sound, Dept. AU, P.O. Box 338,
Stone Mountain, GA 30086, Phone (404) 493-1258

LEGENDS MINE AND IMPROVE.
Chestnut Hill Audio is at the leading edge of musical technology. Hear our new Sony CDP-101
Compact Digital Disc Player as well as legendary products from: Accuphase, Acoustat, Acoustic
Electronics, Adcom, Amber, Apature, BK Components, Berning, Cabasse, Cotter, Denon, Dyna-
vector, EMT, Euphonics, Fourier, Fried, Grace, Hafler, Infinity, Janis, Kenwood Purist, Koetsu, Kiseki,
Krell, LAST, Leach, Linn Sondek, J.A. Michell, Monster Cable, Music Reference, NAD, Oracle,
Origin, PS Audio, Pioneer Video, Proton, Pyramid, Quad, RGR, Rogers, Signet, Sony, Spectral,
Spendor, Syrinx, Tandberg, Thorens, Threshold, 3D Acoustics, VPI. VSP Labs and Vandersteen
311 Cherry Street, Philadelphia, Pa. 19106. (215) 923-3035.

CHESTNUT HILL AUDIO Ufa
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FOR SALE

DYNACO OWNERS: WE BOUGHT DYNACO'S
60,000 LB REMAINING INVENTORY OF PARTS
AND FINISHED GOODS! Nobody beats our inventory
of parts, accessories, kits. Free catalog. SCC. Box
551, Dublin, OH 43017; (614) 889-2117, 9AM-6PM.

DYNACO PAT -4, ST80. 607-659-4984

DYNAVECTOR DIAMOND DV -17D $225. Shreve-Rabco
SL -8 $350. VPI HW-16 record cleaning maching $200.
Audio Interface interconnects $20. Orsonic DS -250 disc
stabilizer $20. ALL MINT. Mark Zenon, 2301 S. Jefferson
Davis Hwy., Apt. 1231, Arlington, VA 22202. (703) 521-
0836 evenings.

E.A.R. 509 MONO TUBE AMPS.
WEST MORRIS AUDIO, Landing N.J. 07940

201-398-0835

ELECTRO-VOICE INTERFACE AND CD SERIES QUALI-
TY SPEAKER SYSTEMS. PROFESSIONAL CONSULTA-
TION-BEST PRICES. EAST: (904) 262-4000; WEST:
(213) 840-0878.

ELECTRONIC X-OVERS: 6, 12 AND 18DB/OCTAVE. Kits
from $106.50. Also Transient -Perfect Crossover model
6000-6, $175.00. Filters. Free folder w/reviews. ACE AU-
DIO CO. #532 -5th Street. E. Northport NY 11731-2399.
(516) 757-8990.

EPA -100 TONEARM MODIFICATION KIT. Transform this
convenient device into an exceptionally clean, accurate
and smooth sounding arm that ranks with the best. All you
need is our kit, complete with instructions, and a screwdriv-
er. Contact THE MOD SQUAD, 144 Athena Street, Leuca-
dia, CA 92024 (619) 436-7666.

FOR OVERSEAS USE & EXPORTS We supply Stereo
equipments & Appliances 110-220V, 50/60 Hz. Best prices,
Prompt delivery, Contact: Roma Entp., P.O.B.41127, Cin-
cinnati, Oh -45241, (513) 769-5363

The Argent series of
moving coil cartridges was
developed to offer the audiophile
a state of the art component
capable of reproducing acoustical
detail with astonishing accuracy and clarity.

FOR SALE

FRIEDS GET EVEN FINER!

The superb Fried 0/2 and Ai2 can now be made even
finer. Replace those compromise elctrolytic capacitors
and iron co-ed inductors in the Xover, and listen anew!
We supply complete 2 speaker kits with exact value
polypropylene Wonder Caps,, and air cored inductors
wound with oxygen free copper. You supply 20 min-
utes and a soldering iron. This is the same mod we
supply as standard to our studio professional clients.
Q/2-$140ppd. A/2-$110ppd. ANOTHER STEP
CLOSER, from Sound Solutions, 201 West 89 Street,
NY, NY 10024.

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free shipping.
READ BROS. STEREO, 593 King St., Charleston, S.C.
29403. (803) 723-7276. Also Hafler, NAD, Carver, Nakami-
chi, Sony digital (disc and PCM-F1).

GENE RUBIN AUDIO-LOS ANGELES
NAIM AUDIO LINN SONDEK ISOBARIKS
PS AUDIO THORENS ACOUSTAT
NAD CJ WALKER THIEL
KYOCERA LS3/5A SPENDOR
Prepaid shipping (213) 571-1299 (Pacific Time)

1

GENUINE GOLD LION TUBES-WEST COAST DIS-
TRIBUTOR. Hand built -Individually tested with Specifica-
tion Sheet. The Worlds Finest Sounding Output Tubes.
Shipped Prepaid U.P.S. KT88 ... (Replaces 6550) ... $38
ea. MATCHED PRS. KT77 ... (Replaces EL34/6CA7)
$30 ea. "ADD $10" ECC83 (12AX7 INDIA). $12 ea.
M/C, VISA, MONEY ORDER. SOUND GOODS -2627 So.
BASCOM, CAMPBELL, CA. 95008. (408) 559-1920

GOLD AERO PREMIUM AUDIO TUBES allow you to hew
the full potential of your tube electronics. The "world's
standard" audio tubes are now available directly from the
distributor. Call or write for detailed information. AERO
ELECTRONICS, 2129 Venice Blvd., Los Angeles, Ca.
90006, 1-800-421-4219 or (213) 737-7070.

MC110 Sapphire mounting base - Tapered titanium cantilever -
Line contact nude diamond stylus

MC300 Boron cantilever - Parabolic nude diamond stylus

MC310 Aluminum cantilever - Elliptical nude diamond stylus

DIRECT SOUND CORP 150 FIFTH AVE. SUITE 516, NEW YORK, N.Y. 10011 (212)807-1598

AtAudioAdom
a new store, with a fresh view

on the audio and video horizon

At AudloWslons you will find the very latest in technology,
combined with truly old-fashioned hospitality.

electronics
ADCOM  BRYSTON  DENON  LUXMAN  PLEXUS  SAE II

loudspeakers
ALLISON  DESIGN ACOUSTICS I T C

MU  SNELL  TAMANTON  3D "CUBE"  THIEL

turntables, cartridges, tape decks
ADC  ADCOM  ASTATIC  AUDIOOUEST  DENON  GRACE

GRADO  LUSTRE  ORACLE  PREMIER  THORENS

WHAT IS THE SECRET?
Far too many people are dissatisfied with the performance
of their audio equipment. You know the people we mean:
They spend much of their free time feeling frustrated, visit-
ing one audio store after another. Are you one of those
people? Perhaps no one has ever shown you that a fine
amplifier and a tine loudspeaker might NOT produce a
really satisfying musical experience when hooked up to-
gether. The secret to a truly musical audio system is the
careful matching of superior components, achieved
through lengthy, empirical, trial -and -error comparisons.
Unfortunately, many audio stores take another approach.
Surely you have been faced, in many stores, with a long row
comprising every single speaker model in a particular
manufacturer's line. (Many manufacturers try to insist upon
such an approach.) Each successive higher -priced rectan-
gular box in the line is a couple of inches taller and/or wider
than the previous model (but do the bigger boxes necessar-
ily sound any more natural, any more musical, than the
smaller ones?). At Audio Visions components are selected
individually, each on its own merit, by sincere professionals.
Would you like to begin LISTENING TO MUSIC INSTEAD
OF LISTENING TO EQUIPMENT? If so, make an appoint-
ment to visit AudioVisions. We know the secret, and per-
haps, after your visit, you will, too.

 IN PERSON 
For over seven years, the Thiel company of Lexington, Ken-
tucky, has been refining highly sophisticated phase coher-
ent and time coherent loudspeaker technology. The Thiel
03a has earned an enviable world-wide reputation, and the
lower -cost model 04a is winning its own very enthusiastic
following. (Please ask for reprints of test reports from the
lwernational Audio Review, Absolute Sound, Sensible
Sound. etc.)

 JAMES THIEL 
In mid July, the Thiel company will have ready its first
production run of a brand-new reference standard loud-
speaker, the model CS (coherent source) 3. Is it possible to
build "the perfect loudspeaker" for under $2,000 per pair?
Do you like surprises? We could tell you about the CS3's
new proprietary drivers with die-cast magnesium baskets,
or we could tell you about the polypropylene and poly-
styrene capacitors in the CS3's new, totally -discrete -
component active bass equalizer as well as in its first -order
vossover network. However, we would prefer not to tell you
about such things. Instead, we want to tell you, simply. that
the C83 is the most important new speaker development in
its price range to have ever been offered, anywhere, by
anyone. Do you care about how a speaker looks? With its
strong, bold, clean lines and its natural lustrous finish, the
CS3 sets a new standard of excellence in appearance (cour-
tesy of cabinetmaker Tom Thiel) as well as in performance.
(Book -matched teak standard, other woods special order.)

 SATURDAY, JUNE 25 
Exclusively at Audio Visions. 11 A.M. - 6 P.M.

The New York area special preview introduction
of the CS3 reference loudspeaker.

Appointments Required = Please Call in Advance

1067 MONTAUK HIGHWAY, WEST BABYLON
NEW YORK 11704 (516) 661-3355

AtAudioAdarm
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FOR SALE FOR SALE FOR SALE

GOLD CONNECTORS, CRAMOLIN, other goodies. De-
tails, SASE. Reference Audio, 368. Rindge NH 03461

GOLD LION POWER TUBES: KT88, Ian, Premium
12AX7 and 6DJ8 available from IAI, 723 Bound Brook
Road, Dunelien, New Jersey 08812, or call 201-968-8771.

GOLDMUND'S NEW-Turntable CLAMP $75, and MAT
$100. NEW GOLDMUND "Economy" Turntable/Arm com-
bination $2895 -orders for Aug. -Sept. delivery w/$100 de-
posit. Reference Audio (315) 437-1209.

GRACE CARTRIDGES: HAND PICKED FOR THE BEST.
Read Outs For Channel Balance, Crosstalk, and Frequen-
cy Response. F9E $120.00, F9E Ruby $165.00 ETC.
VISA, MASTERCHARGE, COD. AudioWorkshop, Box
18009, Seattle, WA 98118 (206) 323-4987.

LTIIIIIIEFITErrurrurrurriarrruruiruily
 WE WILL 

NOT BE BEAT!
SUPER SELKTION FULL WARRANTY- FAST DELIVERY

.....V ,
 HI-FI, HIGH END& VIDEO 

VISA. CALL (203) 934-5291 NOW! MAC

:AUDIO PEOPLE *
1000 Orange Ars., West Heron, CT 06516

The famed and long established
COTTER transformer for moving
coil pickups is still the best way
to hear your MC pickup. Even
with preamplifiers having "high
gain" special MC inputs, we know
of none that provide equally
clear and quiet results. An MK -2
may be the one of the COTTER
modules to start your System 2.
Your dealer can arrange for you
hear it with your present system.

MITCHELL A. COTTER Sales Corp

201 E. Rosemary St.
Chapel Hill, NC 2751
(919) 929-2037

AT YOUR DEALER NOW

GRACE-RUBY CANTILEVER FOR F9 SERIES
We offer the Grace 747, 707MK2, 704, Fl 1 L, F9E and
RUBY. Visa and MC. FREE SHIPPING IN US AND PR.
OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

GRAPHIC EQUALIZER KIT $100
12 bands/channel. 92dB S/N. .02% THD. See Radio -Elec-
tronics 5/78. Kit instructions/article/review: $3.00 (refund-
able); #EQ-2: $100; Assembled $165. postpaid. Free cata-
log. SSS, 856B Lynnrose Ct., Santa Rosa, CA 95404.
(707) 546-3895

HAFLER ELECTRONICS & SPEAKERS
We are now stocking: DH -101K $199.95, DH -101A
$299.95, DH -102 $55.00, DH -110K $299.95, DH -110A
$399.95, DH -112 $74.95, DH -160K $299.95, DH -160A
$399.95, DH -220K $349.95, DH -220A $449.95, DH-220KE
$359.95, DH-220AE $459.95, DH -355 $400.00 per pair
(speakers), DH -500K $599.95, DH -500A $749.95, DH-
500KE $619.95, DH-500AE $769.95. 101, 200 and 220
accessories. FREE SHIPPING IN US AND PR. WORLD-
WIDE EXPORTING. Visa and MC. OXFORD AUDIO CON-
SULTANTS, INC., Box 145, Oxford, OH 45056-0145, 513-
523-3333, TLX427791.

HAFLER IN THE SOUTH
In stock, the superb Haller DH -110 pre -amp and DH -220
DH -500 amplifiers. Immediate, FREE shipping. Also Fried,
Carver, Acoustat, NAD, Nakamichi, Audire, PS, Vander-
steen, Klipsch, Sony digital (disc and PCM-F1). READ
BROTHERS STEREO, 593 King Street, Charleston, South
Carolina 29403, (803) 723-7276.

FREE SPEAKERKIT CATALOG 17 proven designs. Also,
200 drivers' specifications, JBL + polypropylene Thiele
data, $3. GOLD SOUND, Box 141A, Englewood, CO
80151. (303) 789-5310.

IVIE 10A ANALYZER W/20A reg. $1150 now $795 (new),
QUAD ESL63 w/stands (315) 437-1209.

HAFLER PLUS-The new Halter DH220 power amplifier-
replacing the DH 200, reinforces David Hafler's commit-
ment to quality in every product he designs. We carry the
full Hatter line, available in either kit or factory assembled.
Own some of the finest audio equipment! Now at extra
savings! PLUS -FREE shipping anywhere in the continental
U.S., DESIGNATRON'S STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801, (516) 822-5277.

HEYBROOK TT -2 $500.
The turntable that has lowered the price of perfection.
Available at Audio Connection, 615 Bloomfield Avenue,
Verona, NJ 07044 (201) 239-1799.

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HIGH END EQUIPMENT
All kind of American, Japanese, English and German au-
diophile products like: Audio -Research, Audiostatic, Acous-
tat, Conrad -Johnson, Esoteric A.R., EMT, Goldmund, Infin-
ity, Kiseki, Krell, Koetsu, Linn, Magneplanar, Oracle, Plas-
matronics, Quad, Revox, Stax, Snell, Threshold, Thorens,
Vemissage, Zen and many others at lowest export prices.
Ask for latest price list and details. WE SHIP WORLD-
WIDE! Hifi Systems, Lengsdorfer Hauptstrabe 75, 53 Bonn
1 West -Germany, Tel. 0228-253111 or 253314, Tlx.
886646 hiss d.

IN STOCK! Audio Research, Thorens, RGR, Halter, On-
kyo, Technics, B&W, Meridian, E.V., Vandersteen, Dyne -
vector, Snell, Tascam and more ... For information: P. K.
Audio, 4773 Convention Street, Baton Rouge, LA 70806 or
(504) 924-1001.

The art of
shaping sound.

Does your music sound better in
the next room? Pro audio kills
resonances with SONEX
acoustic foam, and now you
can too. Control acoustics
and turn your room into a
studio. At midrange, SONEX
has twice the sound absorption .°
of good carpeting for about the
same cost. If your dealer doesn't
have SONEX, send us $40 for a
sample box of four 24"x 24"
sheets, or write for our color
brochure.

albruck/usa
techniques with foams
3800 Washington Ave. N. Minneapolis, MN 55412
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FOR SALE

HIGHEST QUALITY USED EQUIPMENT FOR SALE: Mc-
Intosh C32, $1,100; IMF Monitor mkiV, $2000/pr; Quad
ESL spkrs, $1,000/pr; McIntosh C 28 preamp, $300; Au-
dionics BA 150, $1,000; Crown DL2 preamp, $1,100;
Revox 8739, $1,100; Logic t. table, $350; Dahlquist Sub -
woofer $160; McIntosh MC502, $500; McIntosh C504,
$500; Tandberg 10XD, $990; Dahlquist DQ 10 spkrs, $595/
pr; DBX 2020, $1,000; All used equipment guaranteed 90
days parts and labor. Audio Consultants, Inc. 1014 Davis
Street, Evanston, II 60201 (312) 864-9565.

JANIS WOOFERS & INTERPHASE CROSSOVER/AMP
The Janis bass systems are the finest universal subwooter
systems available. FREE SHIPPING IN US AND PR. Visa
and MC. WORLDWIDE EXPORTING. OXFORD AUDIO
CONSULTANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333, TLX427791.

J.B.L. SPEAKER SYSTEMS AND COMPONENTS
bought, sold and traded. 1-313-229-5191 or 5115 Red Fox,
Brighton, MI 48116.

"KAIDE", Sao Win's new MC -10, musically superb, a true
reference: at Audio Connection, 201-239-1799

KEF 105 $1600 PAIR PLUS SHIPPING. WRITE MERZ,
RD 3, BOX 224, CALIFON NJ 07830

KEITH YATES AUDIO: MARK LEVINSON, Linn, Quad,
Bryston, Vandersteen, Walker, KEF, NAD, Denon, Koetsu,
Dynavector, Shahinian, Van-den-Hul, more. Free shipping.
Installations throughout North America. 916-441-0443.

KLIPSCHORN CORNERHORNS unfin. EC, 1100, H/K Cit
16, 450, Cit 17, 250, (513) 237-7997.

KOSS ESP -9 ELECTRONIC HEADPHONES EXCEL-
LENT CONDITION. $100.00 (212) FA4-0238 BOB MOHR
4325 ONEIDA AVE., BRONX, NY 10470

KIMBER KABLE
HIGH PERFORMANCE

SPEAKER WIRE

Strong in the West, headin' East.

ASK YOUR DEALER
Manufactured by;

RKB Industrial. Inc.
2058 Harrison Blvd.
Ogden, Utah 84401
(801) 621-5530

FOR SALE

LAB & TEST GEAR-Ferrograph RTS-2, Audionics quad
decoder, Crowi IMA, BK Precision 1465 scope, Eico 902
scope, Heath 10-102 scope, Heath 1G18 sine -square gen-
erator, Heath 1037 FM stereo generator, Heath SG -8 r.t.
generator, Lectrotech FC-50 freq. counter, Heath AG -9A
audio generator, meters: BK Dynascan 2830, Knight 440-
06235, Ohmeter M220, Heath 1M-105, Lafayette field
strength, Elm capacitance, Daystrom ohms, Heath volts,
Realistic SPL. $1,000. f.o.b. Florida. Respond to AUDIO
BOX NO. 6831.

LEACH LNF-1A AMPLIFIER. 100 wpc, all input and driver
stages Class A. Low distortion, high stability, runs cool,
great sound. $325 or best offer. Infinity Black Widow tone -
arm, $100; Dynavector Karat Ruby cartridge, $50. All nego-
tiable. Must sell. Call 617-924-5267.

LEACH SUPERAMPS, mint; LINN headamp; QLN speak-
ers w/stands; DENON DP -75; B&W DM10 speakers. All
best offer, mint. EVES 201-398-1216.

LEVINSON HOD, ML -1, ML9, LNC-2, Nakamichi 682ZX,
Counterpoint SA -1. (913) 764-6482

LINN PRODUCTS, MODIFICATIONS & NAIM
We are pleased to offer the complete line of Linn and Naim
products: turntable, cartridges, arms, speakers, electron-
ics, NIRVANA & VALHALLA MODIFICATIONS FOR LP12.
Visa and MC. FREE SHIPPING IN US AND PR. OXFORD
AUDIO CONSULTANTS, INC. Box 145, Oxford, OH
45056-0145, 513-523-3333, TLX427791.

LISTEN METRO N.Y. Audition New York Acoustics superb
line of custom built speakers in your home. Featuring
Strathern midrange, ultra smooth super tweeters, stunning
cabinets. Choice of finish and grill covers. Prices start at
$260. per pair. Call 516-277-5336 for information and ap-
pointments

LONG ISLAND AUDIOPHILES, Audition the incredible
Souther Tonearm, Precision Fidelity's raw tube electron-
ics, C.J. Walker and New York Acoustics stunning new
speakers. Free shipping. Evenings 6:30-10:00PM-By ap-
pointment only (516) 981-9043.

Music Lovers & Audiophiles
Take Notice!

We are proud to announce the

GRAND OPENING of
APPLE AUDIO

featuring the finest names in audio such as
ADS Amber Audlo.Pro Audio Control
Beyer Celestian Dynavector D.C.M.

F.A.S. Grace H.K. Last Monster Cable
Ortolon Ungo Box Pyramid Sonus

Sumiko  ShenvoodThorens
3D Acoustics And More

Prompt. Courteous Service Free Shipping in the U S A
Feel Free to call for information

MC/VISA 110-220 VOLTS

apPgroudo
74-18 37th Ave.

Jackson Heights, N.Y. 11372
(212) 507.0561 Open 7 Days

Exit Broadway -Roosevelt on BOE
278

FOR SALE

MAGNUM'S 95 FM PREAMPLIFIER-the only way to
clean FM. Audio Connection, 201-239-1799

MARANTZ, McINTOSH original tube covers, cabinets,
manuals. Reasonable (805) 646-5862

MARK LEVINSON ML -6a (L2-L3A) $5000. Goldmund Stu-
dio -T:3 $3200. Koetsu Onyx Gold $800. Quad ESL -63 wits
stands $2200/pr. Janis W1 with Interphase A $900. Elec-
trocompaniet Ampliwire Ils (mono) $1860/pr. Keith Monk.;
record cleaning machine $1100. Mark Levinson cables &
connectors. (405) 341-7980.

MC WTOSH AUDIO EQUIPMENT Bought-Sold-Trad-
ed-Evenings & Weekends, 607-865-7200. If no answer
607-865-5387 S.D.R., P.O. Box 176, Walton, NY 13856

Do Your Friends Believe ...
 The more drivers the oetter?
 The lighter the tracking force

the better?

 Tne more strands the better?
 Weighted rumble figures?
 Lots of watts?

If you've risen above the petty mythology of mass-fi
just want good sound and he best value - then

AudioQuest products are for you.

)dioquest
Premium quality high and low output moving coils with
hollow sapphire cantilevers.

oot/Dancer.
High output moving calls & it duced magnet cartridges.

illE-WiREL-
Pure copper & litz speaker cables.
True litz interconnecting cables & tone arms cables.

For more information please write AUDIOQUEST
857 Birch Street, #610, Newport Beach, CA 92660
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FOR SALE FOR SALE FOR SALE

McINTOSH BOUGHT, SOLD AND TRADED. 1-313-229-
5191 or 5115 Red Fox, Brighton, MI 48116.

MCINTOSH MC275 $1100. 1900 $850, MPI-4 $1000,
MR71 $450. MC2100 $475, MR73 $325, MA230 $285.
Teac AL700 elcaset factory sealed originally $1,100 mag-
nificent $349, MB12 meter bridge $120. Lux ST50 $600
LRS rackmounts $10. AKG 412's $1,800. Sony EL -4 elca-
set factory sealed $139, PSX-800 $500. Marantz 8 $325,
SLT12U $285, #22 $140, #23 $99 to #6 $200. ReVox
A700 w/I/4, unused I/2 track block $2,250, A7/Mk4 W/Dolby
$775, A77 MR3 $650, MK2 $600, G36 $475. Hafler DH200
$285. CM Labs 35D $150. Adcom GFA1 $250. Audiopulse
#1 $300. Harman Kardon Citation 1 preamp tubed $150,
3X tubed tuner $225, 11 $1/5, 12 $200. Audire Difet-1
$200. Panasonic SH3433 4 channel scope $300. Crown
DC300A $600, IC150A $225, SS1444 $2,000. DBX 124
$1/5 122 $125. RCA 7/DX $1,000 pair magnificent cosmeti-
cally. Ortofon STM72 $35. Hartley 300's demos $800. KLH
9's $1000, $750. Ampex 350 w/console perfect $1,750.
Advent 100A $135. Dyna PAS2 $65. Manufacturer's origi-
nal service manuals -no red tape -fast. Mullard 12AX7
$5.95. Some Dual, ReVox, McIntosh parts. Martin Gasman
779 Worcester Street Wellesley, MA 02181

INTERCONNECT CABLES. Superb cables are a must for
superb sound, but which ones are right for your system?
Call today for a free consultation and specific recommen-
dations. THE MOD SQUAD (619) 436-7666.

QALL ME.
CHARLES MURPHY For

MINT CONDITION
USED EQUIPMENT!

SONY
DIGITAL DISC PLAYER

IN STOCK & ON DISPLAY

$900.

REVOX 877 I/2tr, I5ips 5850 SOTA dc head amp $139
BRYSTON 4B 5900 PIONEER VPI000 LaserDisc $400
MARANTZ 1013 rack mt SI,000 LEVINSON MU S3,333
Mc INTOSH MC2505 5450 OUAD ESL refurb. $800

LINN SOf9DEK LPI2 Nirvana $600 JAMS WI $495
HITACHI CD DIGITAL DA 1000 5795 RGR 4 5400
CARVER C4000 $400 TANDBERG TCD440A $650

FIDELITY RESEARCH FR66s 5675 SME III 5175
KOETSU SA1100D 5475 McINTOSH MPI-4 5950

MUCH, MUCH MORE

NEW CATALOG $3.

NEW 8 USED HIFI

Q AUDIO VISA

95 Vassar St Cambridge, MA 02139 617-547-2727

Sidereal
Akustic,.

The ability of a loudspeaker to accurate-
ly follow the input signal requires ultra low
mass moving assemblies. The mid -range unit
of our Model Four has a total moving mass
of only 1.3 gms. providing the signal tracing
ability of fine electrostatic devices. As a
result, the Sidereal Akustic T M Model Four
loudspeaker system will present the beauty
and excitement of live music in a size and
price range that is easy to live with.
Write or call for free literature and informa-
tion. Dealer inquiries invited

Sidereal Akustic
Audio Systems Inc.
4035 Oceanside Blvd. Unit G-57
Oceanside. CA 92054. (714) 726-3150

MCINTOSH PLUS -McIntosh instruments are the Labora-
tory Reference Standard for the world. McIntosh designs
their equipment for a long life with low maintenance and
high quality performance. PLUS -FREE test report on your
new McIntosh equipment, on request, FREE shipping any-
where in the Continental U.S., Prompt delivery, Credit
cards accepted. DESIGNATRON'S STEREO STORES,
INC., 260 Old Country Rd., Hicksville, N.Y. 11801 (516)
822-5277

McINTOSH TUBE STEREO TUNER Pre -Amp MX 110, will
sell or trade it for MR74 or MR 78, telephone (809) 760-
1401

MERRILL AR MODIFICATIONS
SUB CHASSIS KIT -$75.00 Designed to deaden

the AR turntable and allow replacement of original
tone arm. Consists of acoustically dead replacement
sub chassis and new bearing.

SPRING KIT -$8.00 Allows use of wide variety of
tone arms, platter pads, record weights, and other
accessories.

REPLACEMENT HIGH TORQUE MOTOR -$45.00
OAK REPLACEMENT BASE -$135.00 Beautiful

solid oak base with lead lining for extra deadness.
LEAD COATING SERVICE -$10.00, REPLACE-

MENT SPINDLE -$25.00
PLATTER BALANCING SERVICE -$10.00
GLASS 8 LEAD PLATTER PAD -$35.00

Underground Sound, 2125 Central, Mphs, TN
38104, (901) 272-1275.

MERRILL TURNTABLE -
NOW ACCEPTING ORDERS

FEATURES: Solid oak hand -built base, lead and foam
lined for deadness. Seven layer laminated plinth. One
of the best looking turntables ever built. Three point
energy absorbing subchassis. Three -fourth inch thick
arm mounting boss (thickest of any turntable made).
Four adjustable feet. Twenty-four pole synchronous
motor with enough torque to handle a ten pound plat-
ter. A spindle system that will handle hundreds of
pounds of weight. Two piece platter, machined out of
matching aluminum. 100% balance guaranteed. Non -
obsolescent. New accessories can be added to the
existing turntable. Comes with a 10 gauge soft vinyl
dust cover. Many more features! The bottom line:
Listen and compare to the high priced foreign turnta-
bles. Price: $385.00 COMING SOON FOR THE MER-
RILL TURNTABLE: A subchassis tuning system; more
advanced than any on the market. A unique record
vaccum platter. FOR MORE INFORMATION AND A
PICTURE: Please send a self-addressed stamped en-
velope to: UNDERGROUND SOUND, 2125 Central
Ave., Memphis, TN 38104

MONSTER CABLE .650 A FOOT CUT TO ANY LENGTH
GOLD PINS .506 EACH. Mariah Speakers, Precision Fi
delity. Call or write for other great prices. VISA and MC
TROLLY STEREO 451 Moody St. Waltham MA. 02154
(617) 891-3337

MUSICALITY? KEITH YATES, a trombonist and director
of the Sacramento Opera, uses odd "reference systems":
Live Music. That's why conductors, musicians, recording
engineers, producers and audiophiles in 21 states and
several foreign countries rely on him. If you're after musical
results, not gadgets, call Keith Yates Audio, 916-441-0443,
or send $2 to Box 161152, Dept. AM, Sacramento CA
95816 for magazine reprints.

NAKAMICHI PLUS -Featuring the incredible BX-1 cas-
sette deck. Now you can have Nakamichi performance for
under $300. We also carry the full line of Nakamichi prod-
ucts. PLUS -FREE calibration and bias adjustment, on re-
quest, FREE shipping anywhere in the continental U.S.
DESIGNATRON'S STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801, (516) 822-5277.

NAKAMICHI: SHAMEFULLY LOW PRICES. New And
Used. BX-2, LX -3, LX -5, ZX-7, ZX-9, Dragon. AudioWork-
shop (206) 323-4987

NAKAMICHI-Tape Cassette Deck 6817Y Dolby C -Full
Feature. One year old. List, $1,900., Sale $1,000. Wireless
remote $100. Telp.# 404-752-7772.

NAKAMICHI 1000ZXL unused in box $2400. ADS L1530
6 mo. use. mint $1200. Respond Audio Box No. 7831

NEW 83 RAW LOUDSPEAKER CATALOG, 255. Menis-
cus Systems, Dept A, 3275 Gladiola, Wyo., MI 49509

1401-323-0750 FOR LOWEST PRICES: NAKAMICHI,
HK, JBL, BOSE, POLK, DBX, GRADO, and more. DY-
NAMIC SOUND, Box 168, Starkville, MS 39759. 1 PM -9
PM, M -F.

ORACLE ALEXANDRIA turntable with tone arm!! State-of-
the-art beauty for undr $900. Investigate only at CSA Audio
(201) 744-0600

ORACLE PLUS -Own the finest sounding turntable in the
world. The Oracle will greatly improve the total sound of
your system. Plus - quality control to assure optimum
performance and free shipping anywhere in the continental
U.S. DESIGNATRON's STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801. (516) 822-5277.

OTL AMPLIFIER©
A tube amplifiers' performance is penalized by its output
transformer. Eliminate the output transformer and a tube
amplifier will have a slew rate of 33 votls per microsecond
and have a bandwidth of 200 kilohertz. With the speed of a
transistor amplifier and the harmonics of tubes, you can
achieve an ideal balance between dynamics and delicacy.
We manufacture 8 models of Julius Futterman' OTL am-
plifier©, and every serious music lover should read our 72
page book on the subject of tube electronics. Send $2 -New
York Audio Laboratories, 33 North Riverside Avenue, Cro-
ton -on -Hudson, New York, 10520.
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FOR SALE FOR SALE FOR SALE

PINK TRIANGLE TURNTABLE: THE WORD IS OUT-
Simply the best. For dealer list, contact IAI, 723 Bound
Brook Rd. Dunellen, New Jersey 08812 or call 201-698-
8771.

PORTABLE EQUIPMENT: UHER, Sony, Sennheiser,
AKG, Beyer -Dynamic. Send SASE (Specify Model), Car-
penter Sound, Box 1321, Meadville, Pa. 16335-0821

PRECISION FIDELITY ELECTRONICS AT
GENE RUBIN AUDIO (213) 571-1299 (PAC)

PRIVATE STUDIO SELLING QUALITY AUDIO EQUIP-
MENT: amplifiers, decks, microphones, speakers,
preamps, processors, turntables, etcetera. Listing avail-
able: Studio, 8608 Dairyview, Houston, TX 77072

ProAC ProAc ProAc
England's finest loudspeakers are now imported for your
listening pleasure by Modern Audio Consultants. West:
2888 Bluff St., Suite 210, Boulder, CO 80301, 303-449-
1440 East: 112 Swanhill Ct., Baltimore, MD 21208, 301-
486-5975 New! The fantastic, tiny ProAc Tablette!

PS AUDIO-FANTASTIC!
In stock! Fast, free shipping. READ BROTHERS STEREO,
593 King Street, Charleston, South Carolina 29403, (803)
723-7276.

PS AUDIO'S "ELITE" INTEGRATED AMPLIFIER-the
best integrated, period! Audio Connection, NJ 201-239-
1799

PS AUDIO = SUPERB VALUE
Gene Rubin Audio (213) 571-1299 (PAC.)

PSE STUDIO -1 PREAMP $475.00-MINT-Call Fred
Evenings (201) 775-3348

QUAD LOUDSPEAKERS SOUND SUPERB when driven
by our MacMod 303 mono amplifiers. They're sweet, quick,
clean, lucid. Clearly the winner in any price versus perfor-
mance contest. THE MOD SQUAD, 144 Athena Street,
Leucadia, CA 92024 (619) 436-7666.

QUAD OWNERS CLUB
For those who wish to join a club devoted to maximizing the
musicality of the finest speaker send for info -Quad Owners
Club, 33 North Riverside Avenue, Croton -on -Hudson, New
York 10520.

QUALITY JAZZ/CLASSICAL RECORDINGS IN COM-
PLETE 72 PAGE CATALOG PLUS BESTSELLER SUP-
PLEMENT. Also books, gifts, cassettes. $1.00 (refundable)
MUSICAL CONCEPTS, Box 53 AA5, Cedarhurst, NY
11516.

RARE PARAGON E-1 BASS AMPS $185, VanAlstine
Dyna 120B $265 (408) 649-1115

CROWN BEST QUALITY AMPLIFIERS, TUNERS, PRE-
AMPLIFIERS. PROFESSIONAL CONSULTATION-BEST
PRICES. EAST: (904) 262-4000; WEST: (213) 840-0878.

REFERENCE RECORDINGS
RR -11, the Utah Symphony performing Berlioz' "SYM-
PHONIE FANTASTIQUE," has prompted hundreds of cus-
tomer responses like these. Thank you all! W. Peplinski,
WI.: "Very, Very Impressive!!!" J. Warren, IL.: "An incredi-
ble listening experience -Thank you, Thank you ..." E.
Ellis, CA.: "Absolutely a fabulous recording together with a
1st class performance- this could be the best interpretation
available!" M. Meshginpoosh, OH.: "Simply put; Bravo!" To
order this special 45 rpm two record set, send $25 to
Reference Recordings, Box 77225X, San Francisco, CA
94107. (408) 289-1462. Visa/MC welcome. Free Catalogs!
Dealer inquiries invited.

REFERENCE SYSTEMS-Audioquest, Belles, Berning,
Dayton -Wright, Dennesen, Perreaux, and more. Pre-
owned KEF, Linn, Oracle, SOTA, Tube Marantz and McIn-
tosh. Trades accepted. 1420 Latham Place, Rockford, Ill.
61103, 815/964-9634, 815/963-9258.

REGA, HEYBROOK, SYSTEMDEK, COUNTERPOINT,
AUDIRE, HARMON KARDON, KENWOOD PURIST, KYO-
CERA, SHERWOOD, CLARKE SYSTEMS, FRIED, ROG-
ERS, SATTERBERG, ADCOM, GRACE, GRADO, LINN,
PREMIER, SUPEX plus many accessories and more .
EARS., P.O. Box 658-U, W. Covina, CA 91790. M/C,
VISA, MONTHLY SPECIALS

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

ROGERS STUDIO 1 SPEAKERS WALNUT WITH
STANDS $800.00. AUDIO PRO B-250 SUBWOOFER
WALNUT $650.00. EVES. (212) 541-4737

SAVE -7% OFF ANY ADVERTISED PRICE-Audio-
Video-(3% tapes & Computer Equipment). Free shipping.
Fully guaranteed. Include ad w/prices circled, check, MO
(min 50% of order, balance COD): Direct Discount Brokers,
1105 Ferry Avenue, Niagara Falls, NY, 14303.

SAVE 75%, BUILD YOUR OWN SPEAKERS. Crossovers,
Woofers, Mids, Tweeters Instructions. HI-FI, Pro, Auto.
Send $2.00 for catalog -refundable. DKI Audio, Davis, II.

61019

CROWN BEST QUALITY AMPLIFIERS, TUNERS, PRE-
AMPLIFIERS. PROFESSIONAL CONSULTATION-BEST
PRICES. EAST: (904) 262-4000; WEST: (213) 840-0878.

SEE UNDER CATEGORY "WANTED TO BUY" David Yo

ELECTRO-VOICE INTERFACE AND CD SERIES QUALI-
TY SPEAKER SYSTEMS. PROFESSIONAL CONSULTA-
TION-BEST PRICES. EAST: (904) 262-4000; WEST:
(213) 840-0878.

STATE OF THE ART

RIBBON MID RANGE
As Manufactured by Strathearn

ABSOLUTE SOUND'S REFERENCE MIDRANGE

UNSURPASSED CLARITY

SPACIOUS STEREO IMAGING

System Power Rating 100 Watt Max.
Sensitivity 86 dB / Watt Mean at 1 meter

Dm. 25 1/8 X 5 1/8 inches
Also available with

Advanced flat honeycomb bass drivers, fast leaf tweeters
Recommendation for true State of the Art system,

offering savings with no quality sacrificed
EXCLUSIVE NORTH AMERICAN IMPORTER

VARIS AUDIO
CALL (201) 671-3074

111

111

SEMMETFIY ACS -1A CROSSOVER, FACTORY SEALED
$490. COTTER MK2L TRANSFORMER $390. BRYSTON
213 $350, HAPPI-2 $300. 516-561-0174

SEQUERRA TUNER. Mint. Offer 412-225-5339. Eves.

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, PROFESSIONAL CON-
SULTATION-BEST PRICES. EAST:, (904) 262-4000;
WEST: (213) 840-0878.

SHEFFIELD LABS DAVE GRUSIN, Played 3 times $125
Mitsubishi DA -P20 Preamp, Mint $250. 812-299-4214

RAPPAPORT PREAMP.; Audiopulse I 412-225-5339.
Eves.

ANNOUNCING
An Amazing Improvement

to your Audio System
CART - A - LIGN

Improve your audio system for only
$29.95. An incorrectly aligned stylus can
degrade even the finest stereo system.
Cart-A-Lign aligns the stylus shaft (not
the cartridge body) with its patented en-
graved mirror design.

Reviewers agree - we're the best!
Write for free copies of the reviews and
purchasing information.

Cart -A -Li gn Research JA, 40 Linden
P.O. Box 160, Plainsboro, NJ 08536

SOUND TECHNOLOGY
Transform any Apple
Computer into o power-
f audio onolysis system
with the Series 401 FFT
Signal Analyzer from IQS.
The Series 401 provides
all the tools, both hard-
ware and software, to rap-
idly obtain complete perform-
ance analysis of loudspeakers.
phono cartridges, microphones,
crossover networks, tope re-
corders, musical instruments
and room acoustics.

The IQS Series 401 produces
high -resolution Power Spec -
arum, Phase and Group Delay
response plots on Log or Linear
scales up to 30kHz. Standard
features also include built-in
Test Signal Generation, 3-D
Spectrum vs Time plots,
Signal Compression, Digital
Filtering, Variable Time
Gating. Windowing, Disk
Storage and Retrieval of
data, hordcopy of Graphic
output and others.

Discover the many
ways affordable IQS
Sound Technology con
benefit your business
by contacting.. .

ffli inc.
5719 Corso di NapolL Dept. C
Long Beach, CA 90803 (714) 973-1086

Series 401i Prices from $795
Demonstration Diskette -S10

New Spectrum vs.
Time Contour Display

AUDIO/JULY 1983 107



FOR SALE FOR SALE FOR SALE

SHEFFIELD S-10 "MISSING LINC" NEW, SEALED,
RARE -OUT OF PRINT DIRECT DISC. $200. (319) 377-
8665. 6-10 PM, CDT.

SHEFFIELD S-10 "MISSING LINC", excellent $350. D.
Goss, 140 Cadman Plaza West, Brooklyn, New York
11201.

SILVER + TEFLON + GOLD = SWL's QUICKSIL-
VER INTERCONNECT CABLE. Fine strand silver
coated copper cable with teflon dielectric and outer
jacket with machined gold plate RCA's. Available in 1/2,
1 & 2 meter stereo sets ($30, $35, $50 respectively.
Add $4.00 S&H. TX res. add 5% sales tax). Custom
lengths, plugs, bulk cable, speaker cable, up to 50%
off most Japan MC cart., arms, trans., digital record-
ers, CPU's. Dealer inquiries invited. Send SASE for
catalog. VISA & MC by phone. STEPHEN WORSHAM
LABS 3720 Maplewood Dr., Dallas, TX 75205, Ph.
409-763-6061.

Sound Advice,
By George!
The best doesn't mean the
most expensive. Let our ex-
perts guide you to the best
sounding system for your
dollar from a huge selection
of name -brand hi -end. Call
(616) 451-3868 for informa-
tion or catalog.
VISA/MC/Amex aaepted

audioCC3')ud

adAscr, inc.
Box 6202, Grand Roods, MI 49506

SONY 880-2 STUDIO -QUALITY TAPE RECORDER. Like
new. Includes eight 10" reels of new pro tape, NAB hubs,
plex cover, and service manual. $995 OBO. Call Steve
(213) 981-6893.

SOUND INVESTMENTS. Used Macintosh, Marantz,
kR.C., Levinson and all other high end components
BOUGHT, SOLD and EXCHANGED. A quick turnover al-
lows me to pay more and sell at low prices. Consignment
sales also wanted. Looking for a particular item (used)?
Call. Reduced: Counterpoint SA2 $575. Oracle Delphi
$700. Levinson ML3 $1800. B&O 1900 rec. $250. Meridian
105S $430 pr. Denon DP7000 w/FR12arm $550. "NEW":
Klyne SK1 $285. Stax Lambdas $165. JR149's $295.
Syrnx arm $325. Sony TED5M $365. Optonica RT 6905
$450. Auto Linear T.T. (belt) $195. Rappaport X'over. $90.
Dyna ST120 $110. Cotter B2 base $115. Powerlite 4e
$175. 3BX w/remote $400. Call daily noon-3PM only.
(212) 377-7282 N.Y.C.

Luxman
ADS
M K
Haller
Tandberg
Wharfedale
Thorens
3-D Acoustics Grace
Audio Control Denon
NAD Hitachi
Ortolon Onkyo
AIWA SME
Reyoir MXR
Kenwood Sherwood
Mitsubishi & Many More,

et it
I -Tee/

We Deliver FREE
Anywhere in the
Continental USA

the SOUNQAppttiacib
6067 Jericho Tpke , Commack, N. Y.

Charge it...Call 516-499-7680 Ext-82

The PENTAGRAM° P-10
Full Range Loudspeaker

We call our model P-10 a "full range"
loudspeaker because unlike most other loud-
speakers, it accurately reproduces the BilltecluenCY

Spectrum from below 25Hz to 20 kHz.
Most loudspeakers fail to meet the requirements
of a "full range" system, mainly because of their
inability to reproduce extended low frequencies at
realistic amplitudes. Many loudspeakers are adver-
tised with such euphemisms as "usable response
to 30 Hz". That is a sure indication that a sub -
woofer will be needed to properly reproduce low
frequencies. A sub -woofer is not necessary with
the P-10. We state unequivocally, that our com-
bination of non -parallel walls in the P -I0
enclosure, specially modified "mid -woofer" and
patented linear compliance 15" dynamic damper
will afford bass reproduction down less than 3 dB
at 25 Hz. With the P-10, you will enjoy the
thunderous sonorities of organ pedal and the
visceral punch of 31 Hz bass drums, reproduced
with unprecedented clarity and a singular lack of
"boominess" or "overhang"

You can audition the Pentagram P-10
at these fine dealers:

Amertron
Hollywood, Ca.
(213) 466.4321
Audio Analyst
Madison, Wi.
(608) 2418889
Audio Den
Lake Grove. N.Y.
(516)360.1990
Audio Vision
Arlington, Mass.
(617) 641.0490
CSA Audio Design
Upper Montclair, N.J.
(201) 744.0600
Digital Sound
Virginia Beach, Va.
(804) 424-5850
Harmony House
New York. N.Y.
(212) 751.9188

Landes Audio
Chester, N.J.
(201)879.6889
The Listening Room, Inc.
Scarsdale, N.V.
(914) 472-4558
The Mountain Ear
Carbondale, Colo.
(303) 963-3269
The Stereo Lab. Inc.
New London, Conn.
(203) 447-9802
Stereo House
Los Alamos, N.M.
(505) 672-1177
Stereo Shop
Martinez, Ga.
(404) 863-9143
21st Century Audio
Philadelphia, Pa.
(215) 324.4457

"The sound is very clean,
with excellent imaging
and exceptionally good
bass response."

Bert Whyte, Audio 10-82

"WE SOUND BETTER
BECAUSE WE LISTEN!"

PENTAGRAM Inc.
A Labor of Lore

207-19 35 AVENUE BAYSIDE, N.Y. 11361
(212) 746-6193 (212) 423.3923

SNELL TYPE E SPEAKERS IN PITTSBURGH
The sound is open, dynamic, superb. The price is afford-
able! BETTER SOUND CONCEPTS, 3281 West Liberty
Ave., Pittsburgh, PA 15216 (412) 561-3312.

SONY DIGITAL
The new CDP-101 digital audio disc player (plus the discs),
and the PCM-F1 digital audio processor. In stock. Free
shipping. READ BROTHERS STEREO, 593 King Street,
Charleston, South Carolina 29403, (803) 723-7276.

SOUTHER LINEAR ARM -right on track!!! at Audio Con-
nection, NJ 201-239-1799

SOUTHER LINEAR ARM, SOTA, PERREAUX, VANDER-
STEEN, Talisman, Accuphase and more for less. Coming:
SONY DIGITAL. The Record Player, P.O. Box 2574, Go-
leta, CA 93118, 805-685-5522, by appt.

SPECIAL SALE SPECIAL SALE
on the following. NEW: Audio Master MLS1 $250, Audion-
ics Composer $1000, Dynaco MKIII Modified (pair) $700,
Grace 704 $225, Hafler DH102 $55, Lentek Prepreampli-
tier $120, Linn Basik LV-V $99, Rega P2 (marred cover)
$350, Rega P3 Blank $350, Rogers A100 $800. DEMON-
STRATION: Denon DA307 $140, Denon HA1000 $250,
Hafler DH101AP Modified $275, Hafler DH200A $300, Linn
Prepreamplifier $175, Rogers A75S2 $375, Spendor SA1
Rosewood $400, Theta 1A $800, Theta OPT (pair) $1000.
USED: Audionics Revox RVR/RVP $200, Denon AU320
$75, Dynaco tube electronics, Harmon Kardon HK701
$175. All sales final. Free shipping in continental US. OX-
FORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056, 513-523-3333.

SPENDORS ARE SPLENDID
Excellent loudspeakers, reasonably priced: SA1, SA2,
SA3, BC1, LS3/5a and Prelude. Visa and MC. FREE SHIP-
PING IN US AND PR. WORLDWIDE EXPORTING. OX-
FORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

PURITY
We offer the remarkable 2C's at $990 per pair (stands
$75). Visa and MC. FREE SHIPPING IN US AND PR.
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL-
TANTS, INC., Box 145, Oxford, OH 45056-0145, 513-523-
3333. TLX427791.

I  ACOUSTIC ELECT  B&W  THE DAVIDN\
BERNING CO.  CRAMOLIN  DENON
 DYNAVECTOR  ELITE FURNITURE
 ENERGY LOUDSPEAKERS  FULTON
 GOLDMUND  GRACE  GRADO  HAFLER
 HILL PLASMATRONICS  JANIS  KEITH
MONKS  KINDEL  KOETSU  KYOCERA
 LAST  LINN SONDEK  LIVE WIRE
 LUSTRE  MARCOF  MEGASONICS
 MONSTER CABLE  MUSIC REFERENCE
 NAD  NAKAMICHI  NITTY GRITTY
 PENTAGRAM  PLATTER MATTER  PSE
 POLK AUDIO  PRECISION FIDELITY
 PROMETHEAN  PROTON  P.S. AUDIO
 PYRAMID  QUICKSILVER AUDIO  SIGNET
 SNELL ACOUSTICS  SPICA  STAX  SUMO
ELECTRIC  SUPEX  TANDBERG  THETA
ELECTRONICS  VPI  C.J. WALKER

the
listening
room
590 Central Park Avenue

Scarsdale, N.Y. 10583
Mon, Thurs, 10-9 PM

Tues, Wed, Fri, 10.7 PM/Sat 10-6 PM

Credit Cards Accepted
We ship FREE Anywhere in the

Continental U.S.A.

914-472-4558
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FOR SALE FOR SALE FOR SALE

START WITH
SEPARATES SYSTEM 1

Turntable:

Cartridge

Preamp:

Tuner:

Amplifier:

Speakers:

(About $2600)

REGA PLANAR 3
ADCOM HCE-1
ADCOM GFP-1
ADCOM GFT-1A
ADCOM GFA-2
SNELL TYPE E'S

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925

SYMDEX LOUDSPEAKERS
We are pleased to introduce the further improved
Symdex Sigma and the new companion subwoofer, a
three-way system of unparalleled accuracy and low
coloration. This reference system, which sets new
standards for definition and transparency, is a result of
thorough optimization of all design factors plus con-
struction and components of a quality never before
used in loudspeakers. The sonic results of this effort
have been described by listeners as a redefinition of
the state of the art of dynamic loudspeakers.

For further information, contact: Symdex Audio Sys-
tems, Inc., P.O. Box 8037, Boston, MA 02114, 617-
938-8180.

Current Symdex owners note that factory updates
are available.

TELEFUNKEN, APMPEREX, GENALEX and other top
quality audio tubes available. Contact S.J. Wallace, 1203
Success St., Pittsburgh, PA 15212.

THE CONSERVATORY
Our catalog is filled with esoteric parts, European tubes,
silver wire, berryllium copper teflon capacita-
tors, kits for tube preamps and power amps. Send $1. The
Conservatory Five Bank Street, Croton -on -Hudson, New
York, 10520.

78 RPM TURNTABLE (Rek-O-Kut) $95. (Has 3 speeds.)
(201) 756-1784

senor
BBC Specification LS3/5A

BEFORE SPENDOR WAS ESTABLISHED, WHILE SPENCER
HUGHES WAS STILL WITH THE BBC RESEARCH DEPT., HE
DEVELOPED THE BASIC DESIGN FOR THE LS3/5A. IN COM-
MON WITH OTHER CURRENT SPENDOR DESIGNS, THE LS3/
5A IS USED EXTENSIVELY THROUGHOUT BRITISH BROAD-
CASTING. THE LS3/5A WILL PROVIDE THE FINEST REPRO-
DUCTION OBTAINABLE FROM A LOUDSPEAKER OF ITS
COMPACT DIMENSIONS, FOR LESS THAN $500 THE PAIR.

RCS Audio International, Inc.
1055 Thomas Jefferson Street, N.W.

Washington, D.C. 20007

THE HELIUS "ORION" TONEARM: JUST AWESOME
FOR $1000. For dealer list, contact IAI, 723 Bound Brook
Road, Dunellen, New Jersey 08812 or call 201-968-8771.

THE MONOLITH LOUDSPEAKER
It redefines the state of the art for affordable loudspeakers.
Its clarity, transient response, imaging, and cabinet con-
struction are virtually second to none. You have been
waiting for this one for a long, long time. Literature $3.
Monolith, P.O. Box 222, W. Springfield, Massachusetts
01090

THIRSTY EAR-Nakamichi, NAD, harman/kardon,
Apt Holman, Tandberg, Thorens, Bang 8 Olufsen,
Dahlquist, Polk Audio, Dynavector, Adcom, Mordaunt-
Short, Conrad -Johnson. THIRSTY EAR, 9 East Main,
Bozeman, MT 59715, (406) 586-8578

THRESHOLD AUDIO is offering Conrad Johnson, Carver,
VSP, Pyramid, PS Audio, Grado, Sony, Marantz, Infinity,
Stax, VPI, YSL, and more. Prepaid Slipping. Trade-ins
Welcome! Stax DA -80M retail $1500, sell $239, Magne-
planar IIIB speakers with ribbon tweeters, retail $2200+,
sell $999. 409 South 22nd Street, Newark, Ohio 43055,
(614) 522-3762, or 3520."

THRESHOLD FET-1 PRE -AMP NEW SEALED $1750.
305-667-6758 EV. 305-691-9012

25% TO 60% SAVINGS on Prestige Audio products from
Europe and Japan. Our prices often better than other
overseas suppliers. Products not sold in U.S. available.
Ship worldwide. For information and price list send $1 to:
Audiophile Exports Co., 507 Dragon Seed Building, 39
Queens Road Central, Hong Kong. Run by audiophiles.

GET HOSED
WFTH BASS.
The sledgehammer equivalent of
10 regular car speakers nests in
your trunk with only a 6-1/2"
grille in the back deckl Our Dual -
Channel Ducted Subwoofer
"bass hose" is only one of many

car-fi innovations in our FREE
catalog. Allow 4-6 wks for delivery

or send 51.25 for 1st Class.

Dept. A37, 735 N. Northlake Way
Seattle, Washington 98103

REFERENCE QUALITY AUDIO COMPONENTS
Accuphase  Adcom  Ariston  Audio Interface  Beveridge  Bipolar  Counterpoint

DB Systems  D&K Imports  Decca  Dynavector  Electrocompaniet  Entec
Estoric Audio Research  Grace  Hafler  ISOS  Kiseki  Kimber Kable  Klyne

Koetsu  Krell  Lustre  Nova  Ortofon  Orsonic  Precision Fidelity
Sideral Akustic  SME  Snell  Souther  Spica  Stax  Sumiko  Supex

Symmetry  Talisman  Thorens  Triad  VPI  VPS Labs
Call for appointment and/or information or send $2.00 (Refundable) for product brochure.

Complete Shipping end Export Facilities Available
Bank Cords Accepted GREENFIELD EQUIPMENT

BCX 225D RIVER FOREST, IL 60305 13121 771.4660

Threshold S/1000
STASIS amplifiers

and FET one
preamplifier

Threshold

CI

Threshold
precision crafted audio components

The Threshold FET one preamplifier and S/1000 STASIS amplifiers
are definitive statements in high performance electronics.
Incorporating Threshold's proprietary STASIS technology these
components realize extraordinary levels of musical accuracy and
in combination can stand as an "ultimate" signal processing system.
These Threshold models are, however, just the vanguard of a
decisive product series. All Threshold amplifiers, regardless of
cost, have fully identical STASIS circuit topologies to achieve
performance so accurate that no global feedback, or for that
matter any overall corrective system, is either needed or used.
Threshold FET one and FET two preamplifiers represent original
design concepts that maintain phase and amplitude coherence at
unprecidented levels. Manufactured to the highest levels of
construction and aesthetics Threshold components are rightfully
regarded as fusions of art and engineering.

For a color brochure and techical specifications
on the full Threshold line write:
Threshold Corporation
1832 tribute road suite e sacramento california 95815
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No hyperbole - just the kind
of knowledge, creativity and
dependability you expect from
a dealer who represents these
manufacturers.

Acoustat LAST
Apt -Holman Magnepan
Audel Marco(
Audio Pro M & K
Boston Acoustics Monster Cable
Bryston N A D
Carver Nakarnichi
Dahlquist Nitty Gritty
Denon Oracle
D C M Proton
Dynavector Pyramid
Fidelity Research Signet
Gem Supex
Grace Threshold
Hafler Vandersteen
Keith Monks V P I
KEF Win Labs
K L H & more . . .

5 listening rooms . .. New
England's largest Audiophile
record dealer .. . Keith Monks
record cleaning . . In-store
service . All shipments pre -paid
and insured in the continental U.S.

=
=

105 Whitney Ave., New Haven, CT
(203) 777-1750

Mon., Tue., Wed., Fn. 10-6, Thurs. 10-8, Sat. 10-5

FOR SALE

THRESHOLD STASIS 1 POWER AMPS. Only 160 units
built and only 30 units in the U.S.A. Threshold BOOS power
amplifier. only 12 built. Joe Sammut, P.O. Box 214615,
Sacramento, Ca., 95821, 916-726-2263

VANDERSTEEN IN NJ only at Audio Connection, Verona

WALKER CJ55 & LINN BASIC LV-V
This is a most agreeable, attractively priced, complete disc
system. Visa & MC. FREE SHIPPING IN US AND PR.
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL-
TANTS, INC., Box 145, Oxford, OH 45056-0145, 513-523-
3333, TLX427791.

WANTED -ADS TIME DELAY Model 10-01. (206) 552-
8328

WHY PS AUDIO? Simple, it's Fantastic!!! We care. AUDIO
ELITE, Menasha, WI, 414-725-4431

HAFLER, REVOX, TANBERG, CARVER, DBX AND OTH-
ER QUALITY COMPONENTS. PROFESSIONAL CON-
SULTATION -BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, PROFESSIONAL CON-
SULTATION -BEST PRICES. EAST: (904) 262-4000;
WEST: (213) 840-0878.

CROWN BEST QUALITY AMPLIFIERS, TUNERS, PRE-
AMPLIFIERS. PROFESSIONAL CONSULTATION -BEST
PRICES. EAST: (904) 262-4000; WEST: (213) 840-0878.

+3 dB$ -DOUBLE YOUR DOLLAR POWER! With
High Performance Audio Kits from Phoenix Systems.
MM & MC Preamps, Parametric EQ, Delay and N.R.
call (203) 643-4484 or write: PHOENIX SYSTEMS
INC 91 Elm Street, Manchester Connecticut 06040.

1-313-471-3076, 1.313-553-0508, ATTENTION LINN
OWNERS! Improve the rigidity of your Ittok, LV-X, LV-V
armboard mounting by ordering the inexpensive, easy to
install "Sigma" clamping collar. Our hardened screw fas-
teners sit on a steel ring under the armboard with the same
surface 'area as your Linn arm collar. At $14.95 this unit
offers incredible rigidity, tenfold more than standard meth-
ods. VISA, Master Charge, C.O.D. Dealer samples avail-
able.

1-313-553-9248 FOR KEF, CJ WALKER, LINN PROD-
UCTS, MICHELL, UNITY AUDIO, AND MORE. CALL OR
WRITE. AB SONICS, 28140 Kendallwood Dr., Farmington
Hills, Mich. 48018.
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The Mariah LS -2 incorporates many design and
engineering concepts that yield a level of performance
that is unprecedented in a loudspeaker of its price.
Quoting 'Audio Alternatives', they deliver a generous
supply of clean sound ... They maintain excellent
depth of imaging. Their hallmark is an ability to
capture much of the dynamic shading inherent in
live music. It is a real pleasure to find an attractive,
light weight, full -range, floor -standing speaker at
this price that transmits some of the excitement
of real music. Highly recommended."

Suggested List $690/pair
The Mariah LS -3 is our newly developed loud-

speaker system. The hundreds of hours of intensive
R&D has provided a blend of accuracy, openess,
coherency, and precise imaging never before avail-
able at the LS -3's price. We invite you to audition
the Mariah LS -3. Suggested List $478/pair

MARIAN ACOUSTICS
Rt. 28. Arkville. N.Y. 12406 (914)586-3295

(Dealer Inquiries Invited)

FOR SALE

1-800-245-6000
TAPE WORLD

JVC: T-120 8.09
TDK: MA -90 4.49
TDK: SAX -90 3.19
TDK: ADX-90 2.99
TDK: SA -90 2.29
TDK: SA -60 1.89
TDK: AD -90 1.89
TDK: AD -60 1.49
TDK: D-90 1.29
TDK: D-60 1.15
MAXELL, TDK: T-120, L-750 Hi -Grade 11.99
MAXELL, TDK: T-120, L-750 9.49
MAXELL: XLI or IIS-90 3.59
MAXELL: UDXL I or IIC-90 2.59
MAXELL: UDXL I or IIC-60 2.29
MAXELL: UD-90 2.19
MAXELL: XL I 35-90B 6.49
MAXELL: UD35-90 5.39
SONY: UCXS-90 2.99
TDK: HD -01 (Head Demag.) 13.99
WE WILL HONOR ANY COMPETITORS PRICE OF
THE TOTAL ORDER. $3.75 Shipping any size order in
US. VISA, MC no extra charge. COD add $1.65. Mini-
mum COD order $40.00. PA ad Sales Tax. Allow 2
weeks for delivery.

323 Brown Ave., Box 361, Butler, PA 16001
412-283-8621

1-313-471.3076, 1-313-553-0508. B&K IMPORTS. FINE
AUDIO COMPONENTS!: TURNTABLES, TONE ARMS,
PHONO CARTRIDGES, HEAD AMPS. AND TRANS-
FORMERS, PRE -AMPS., AMPS., LOUDSPEAKERS AND
ACCESSORIES. FAVORED CUSTOMER PRICING FOR
ONE AND ALL! EXAMPLES: LINN LP -12 $859.00, LV-X
$170.00, KEF 103.2 $749.00, CONRAD JOHNSON PV-
2AR $585.00, MV -75A $920.00, BERNING TF-10 $900.00,
QUICKSILVER ML190 $2200.00, QUAD ESL 63 $2795.00
B&K IMPORTS HAS AN EVER EXPANDING LINE OF
HIGH END EQUIPMENT TO HELP AUDIOPHILES
SOLVE THEIR UNIQUE PROBLEMS. PLEASE NOTE:
CELESTION, CONRAD JOHNSON, DYNAVECTOR, ES-
OTERIC AUDIO RESEARCH, GRACE, HAFLER, NITTY
GRITTY, PS AUDIO, QUAD, WALKER, A&R CAM-
BRIDGE, SRYINX, PINK TRIANGLE, DUNLOP, BEAM,
PRO -AC, B&W, CREEK, QED, MONSTER, LIVE WIRE,
ACCUPHASE, ROGERS, LINN PLUS MUCH MORE!
FREE SHIPPING, VISA, MC, COD, CHECKS. FREE CAT-
ALOG 24160 TWIN VALLEY CT., FARMINGTON. MICH.
48024 BRITTISH HI-FI MAGS. OLD AND NEW.

RECORDS

RECORD ALBUMS. Catalog $2.00. Sounds of the Old
West, 3210-A Terry Drive, Toledo, OH 43613.

PROTECT YOUR LPS POLY SLEEVES for jackets 130.
Poly lined paper 150. Square bottom inner sleeves 80.
White jackets 350. Postage $2.50. House of Records,
Hillburn, NY 10931

WHERE LEGENDS ARE FOUND
Birmingham, AL

AUDITION (205) 987-9000
Cambridge, MA

GOODWIN'S (617) 492-1140
Chicago, IL

PAUL HEATH AUDIO (312) 549-8100
Coral Gables, FL

SOUND COMPONENTS (305) 446-1659

Evanston. IL
AUDIO CONSULTANTS (312) 864-9565

Leesburg, VA
HIGH C STEREO (703) 777-7799

Los Angeles, CA
CHRISTOPHER HANSEN (213) 858-8112

Mt. Clemens, MI
AUDIO THRESHOLD . (313) 791-1400

New York, NY
LYRIC HI Fl (212) 535-5710

San Francisco, CA
FIDELIS (415) 885-3488

EGOLDMUNDLA DIFFERENCE
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RECORDS

ALL AUDIOPHILE ALBUMS 5-50% OFF! Over 500 ti-
tles, including new compact digital discs. Save on accesso-
ries too! FREE catalog: FOR THE RECORD..., Box
21201JJ, Columbus, Ohio 43221.

CAN'T FIND/AFFORD FAVORITE RECORDS! We've got
all hard -to -find LP's, tapes:Big Bands, Soundtracks, Coun-
try, Jazz, Pop, Rock, Top 200 Charthits at less than $6.99
each! Also Audiophile, Video Games, Blanks, Accessories.
Huge catalog $1.00 (Refundable). National Music Sales,
23115(A) Ostronic, Woodland Hills, Ca. 91367.

RECORD COLLECTORS SUPPLIES. ANTI -STATIC
POLY LINED SLEEVES, REPLACEMENT CARDBOARD
JACKETS, OPERA BOXES, 78 SLEEVES, ETC. FREE
CATALOG. MC/VISA PHONE ORDERS, 614-299-0476,
614-272-6715. CABCO PRODUCTS, A-7, BOX 8212, CO-
LUMBUS, OHIO 43201.

QUADRAPHONIC RECORDS and Q8s! Really! The fabu-
lous Fosgate Research Tate II Surround Stereo System;
our price only $439.95. Hard -to -find ambisonic UHJ record-
ings. Free catalog. QUAD Incorporated Enterprises, Box
19, Capron, VA 23829.

RARE -AUDIOPHILE RECORDING. AMERICAN AND
SCOTTISH FOLK MUSIC. FEMALE VOCALIST. MARTIN
ACOUSTIC GUITAR. GAY OWENS ON WILSON AUDIO
LABEL. AVAILABLE THROUGH OWENS AUDIO, 116
FAIRWAY ROAD, MOREHEAD CITY, N.C. 28557. $12.

CLASSICAL CHAMBER JAZZ. The Nostalgia of British
Composer Madeleine Dring superbly arranged by Lennie
Niehaus on a live -mix, 30 IPS mastered, record or cas-
sette. Leigh Kaplan with Bud Shank, Shelly Manne, Ray
Brown, and Bill Perkins. "Shades of Dring" $8.95 (Post-
paid). Cambria Records, Box 2163 Palos Verdes, Califor-
nia 90274.

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue-$2.50. House of Records, Hillburn, New York
10931.

RECORDS

RECORD -TAPES! Discounts to 73%; all lapels; no pur-
chase obligations; discount dividend certificates; 100%
guarantees. Free details. Discount Music Club, 650 Main
St., P.O. Box 2000, Dept. 14-0783, New Rochelle, New
York 10801.

SHEFFIELD MISSING LINC $400, Mobile Fidelity Beatles
Collection $400, Sgt. Pepper UHOR $300, 518-459-1396

SUPERSOUND RECORD SERVICE
presents the six most complete catalogs of audiophile
recordings:

#1) Audiophile Classical and Jazz
#2) '/2 -Speed remastered Rock/Pop sorted by artist
#3) DBX encoded records & cassettes
#4) Japanese imports-almost 1,000 titles currently

stocked this country-no six week wait!
#5) Audiophile Cassettes
#6) Compact Discs, imported and domestic

MFSL BEATLES COLLECTION Sale: $260 ($5 shipping,
check or C.O.D. only) limited quantity. Send $1 for each
catalog requested to Supersound Record Service, Box 82-
A, Forest Park, IL 60130. *** SPECIAL SALE: Hundreds
of Japanese imports in stock for under $11.00. Supply
limited ***

SPEAKERS
ELECTRO-VOICE INTERFACE AND CD SERIES QUALI-
TY SPEAKER SYSTEMS. PROFESSIONAL CONSULTA-
TION-BEST PRICES. EAST: (904) 262-4000; WEST:
(213) 840-087E.

TAPE RECORDINGS
BIG BAND QUALITY TAPES of live inperson concert/
dance performances for trade only Ed Burke 4870 S.W.
103 Ave. Ft. Lauderdale. Fl. 33328.

DIRECT -TO -TAPE RECORDINGS: REAL TIME DUPLI-
CATED REELS (2/4 track, Dolby B/C. TypeX), CAS-
SETTES (Dolby B/C, TypeX), and DIGITAL CASSETTES
from MASTER TAPES. FREE CATALOG. Direct -to -Tape,
14-R Station Ave., Haddon Heights, NJ 08035.

GALA SOUND Of
A NEW STANDARD OF EXCELLENCE

Many serious listeners have been misled by certain well in-
tentioned but musically and technically incompetent "audiophile"
publications.

Thousands of dollars have been spent on poorly engineered
products acclaimed in these publications whose expertise hes in
journalism, not audio. The goal of improved reproduction of music
is not well served in this manner.

Pianist James Gala has established a unique audio salon in
Rochester, New York.

GALA SOUND sells correctly engineered and musically accu-
rate audio components. We are involved in the recording-both
analog and digital-of philharmonic orchestras, have a contin-
uing dialogue with the world's preeminent audio engineers, and
Mr. Gala performs in concert regularly.

We fly our customers round trip at our expense from anywhere
in the continental U.S. to our store for the selection of an audio
system of $5,000 or more.

Phone (716) 461-3000 today and ask for Mr. Gala. If music is
important in your life, then you deserve a stereo system from
GALA SOUND.

650 MONROE AVE. ROCHESTER, NEW YORK 14607

(GALA SOUND

The Small
Yet Surprising

Morel MLP-202.

THESE ARE THE REMARKABLE small
loudspeakers whose smooth response
and open, dimensional sound are at
least on a par with the finest units of
many times the 202's size and price.

Morel has designed and built
speakers and driver units in Israel for
over eight years. Now, with the U.S.
introduction of the model MLP-202,
Morel is prepared to offer the demanding
audiophile the highest possible quality at
an extremely reasonable cost. ($198.
each)

Morel's drivers, manufactured to the
strictest tolerances in our own factory,
incorporate several notable
technological advancements. Utilizing
hexagonal voice -coil wire, unique
magnet structures having no stray
magnetic fields, and special adhesives
and coatings, the Morel drivers are
exceptional in rise time and coherence.

Also, the oversize (3") voice coil in
our woofer and the ferrofluid tweeter will
allow Morels to handle the wide dynamic
range of your digital recordings with
plenty of room to spare.

Please write for details:

)))
norel,

morel acoustic ltd
industrial area b, p.o.b. 140, ness ziona

73 451 israel. tel. 054-70796, telex 31951

morel acoustic usa
414 harvard street, brookline, mass. 02146

u.s.a. tel. (617) 277-0111
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WANTED TO BUY OR TRADE WANTED TO BUY OR TRADE AD INDEX
AUDIO INTERNATIONAL COMPANY SINCE 1974. All
items listed by Aberst, Corb, Yo. Highest price, Integrity.
(805) 646-5862

BIC TWO -SPEED CASSETTE DECK. Any model Brenner,
106 Woodgate, Rochester NY 14625

HIGHEST PRICES PAID by collector for McIntosh and
Marantz tube type amps and tuners. Call days for Allen
Woodall. In Ga. 1-800-222-5454 Out of State: 1-800-554-
5454.

I'LL BUY OR TRADE FOR CITATION'S 2, 11, 12, 14 &
15, 17, 18, IN WORKING CONDITION. I'll also buy Cita-
tion's 16, 16S, 16AS, 16A & 19 in any condition. Call
collect, 504-392-7443, or 504-866-8020, or write to Doug
Wilson, 341 Willowbrook Drive, Gretna, Louisiana, 70053.

MCINTOSH, MARANTZ, QUAD, TUBE TYPE COMPO-
NENTS. Western Electric Tubes, Amps, Consoles, Drivers,
Tweeters, Horns, Speakers, Others. Thorens TD -124. Gar-
rard 301. Altec 604C/E. Tannoy Monitor Speakers Tel: 213/
576-2642 David Yo POB 832 Monterey Pk, Ca. 91754

MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric speakers, amps, etc. John Conrad 1178 Blackbird
St. El Cajon, CA. 92020 (619) 449-9155

QUADRAPHONIC OPEN REEL TAPES, Records, Q -8's,
and equipment. Some for sale. Michael Robin, 120 Atlanta
Place, Pittsburgh, PA. 15228. 412-341-1686

TECHNICS EPA -100 Tonearms, new or used. Call collect:
(619) 436-7666.

WANTED: MAGNAVOX PORTABLE TAPE RECORDER
Model 2TR107M. 813-393-5793

WANTED: McIntosh-Marantz tube equip., Western
Electric audio products, Garrard 301, 401, Thorens TD
124, EMT 930, Westrex-Haeco---Gotham amps, E.V.
Patricians, JBL Paragons-Hartsfields & raw compo-
nents, McIntosh solid state equip, Audio Research,
Altec Laguna -604A -E, 515-288, Tannoy Monitors,
surplus tubes. Kurluff Ent., 4331 Maxson Rd., El Mon-
te, Ca. 91732 (213) 444-7079.

A BETTER DEAL for your McIntosh. Marantz tube comoo-
nents. 713-772-4653 or 713-726-9070.

TAPE AND TAPE RECORDERS

A TRUCKLOAD AMPEX AUDIO TAPE SALE
High quality open reel 1800' or 2400' on 7" reels, used
once, excellent. Case of 40, $45.00. Cassettes avail-
able. Valtech Electronics, Box 6-A, Richboro, Pa.
18954

REEL TO REEL TAPES-mostly Ampex, used once,
unboxed, 1800'. 50 Reels $48.00; Sample Reel $2.00.
Prices included shipping. Free boxes while supply
lasts. COD orders accepted. Paragon Sales, Inc. P.O.
Box 2022, Joliet, IL 60434, 815/725-9212.

SERVICES

AUDIO PULSE REPAIR SPECIALISTS. Modification Kits
available for Model One's. WALT'S AUDIO SERVICE, 398
Granada Street, Rialto, CA 92376, (714)-875-0776.

LOST AND FOUND. NATIONAL SECURITY SERVICE.
Protect components, tapers, video, computers. Call 804-
424-5800. SASE. "Finders", Box 2500-A, Chesapeake,
VA., 23320.

RAPPAPORT REPAIRS AND MODIFICATIONS. Triode
Labs, P.O. Box 7717. Ann Arbor, MI 48107. (313) 482-
2686.

TAPE HEADS RELAPPED. $20. each. E. Maher, 5 Evans
Place, Orinda, CA 94563.

MISCELLANEOUS
AUDIOPHILES: Ever buy a lemon? Author seeks your
stories of complaints and disappointments. Name the vil-
lains! P.O. Box 880411, San Francisco, CA 94188

IDEAS, INVENTIONS, NEW PRODUCTS WANTED! In-
dustry presentation, national exposition. 1-800-528-6050.
X831.

BACK ISSUES/
BOUND EDITIONS/
BINDERS

BACK
ISSUES
Single copy back issues of AUDIO for 1981
and 1982 are available. (NOTE: Jan -Aug '81
issues are in limited supply.) $5.00 per
Issue postpaid.

BOUND
ISSUES
A ready reference for audiophiles! A full
year of AUDIO is carefully hard -bound for
easy reference. Complete volumes for
the years '77, '79, '80, '81 and '82 are
available. $40.00 each plus $2.50 for
postage and handling.

BINDERS/
SLIPCASES
Maintain your AUDIO collection in these
top quality binders or slipcases. Binders
$9.00 each, 3/$26.00, 6/$50.00.
Slipcases $7.65 each, 3/$22.00,
6/$40.00. $2.50 per order handling
and postage.

TO ORDER Indicate issue/book/binder/slipcase. Include proper amount for postage
and handling. California residents must include 6% sales tax. Allow 4 weeks for delivery.
$15.00 MINIMUM CREDIT CARD ORDER. Make checks/ money orders payable to: Old
Del Mar Emporium (ODME), P.O. Box 1621, Spring Valley, CA 92077. FOR CREDIT
CARD ORDERS CALL TOLL FREE 1-800-854-2003 EXT. 835 In CALIF. CALL
1-800-522-1500 EXT. 835.
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JBL Automotive Loudspeakers.

When you understand how well they're
put together, the argument for buying
anything else simply falls apart.

A unique flat -wire
voice coil (Patent
applied for) helps
JBL Automotive
Loudspeakers
achieve both high
efficiency and high
power capacity.

Each speaker features a The loudspeaker's magnetic structure
die-cast aluminum frame produces a symnetrical magnetic field
to ensure complete free- around the voice coil gap of the low
dom from warping or frequency driven This design provides
corrosion a dramatic reduction in distortion.

First with the pros.

You're looking at the inner workings of
a remarkable automotive product. It's man-
ufactured to tolerances so precise that they
actually rival those found in critical engine
components. It incorporates some of
today's most advanced metalworking and
chemical engineering techniques. And its
performance is unsurpassed.

The product is JBL's T545, 3 -way auto-
motive loudspeaker. Part of a full line of
new JBL speakers designed with innova-
tive features you can see as well as hear.
Each model, for example, utilizes a rugged
die-cast aluminum frame to ensure tight
tolerances and complete freedom from
warping and corrosion. The loudspeakers
also feature large, long -excursion, flat -wire
voice coils. This design uses the magnetic
field in the voice coil gap more efficiently
so the speakers need less power to
operate.

And that's only part of the story.
Through the use of large -diameter, high -
temperature voice the
latest in high -temperature adhesive tech-
nology, power capacity has also been im-
proved. Combined with the loudspeakers'
high efficiency, this provides outstanding
dynamic range and significantly higher
maximum sound output.

Other features include a massive, bar-
ium ferrite magnetic structure, powerful
high frequency and ultra -high frequency
drivers, and biamplification capability on
6 x 9 -inch models.

Of course, the best way to appreciate
their advanced engineering is to audition
them for yourself. So ask the audio special-
ists at your JBL dealer for a complete
demor_stration of JBL Automotive Loud-

speakers. Once you hear
them, the argument for

buying any-
thing else
will simply
fall apart.

Enter No. 32 on Reader Service Card

JBL

UBL/harman international



E sy, Efficien
ective

Okutior
'UP Out op Rf4CH 31 CM401111

Contnis
IS "o1 136.7661

Mao. U.*
r.

,

Protect your records and
maintain their clean, clear
sounds with the
Discwasher° D4T,Record
Care System and the
Discwasher° SC -2T Stylus
Care System.

DISCWASHER,
ITHE WORLD LEADER

INRECORD CARE
TECHNOLOGY.

discwasher

Stylus
Cleaning
FlUld

DiSc-washei
Columba MO

lOmi 134

fi#

1407 NORTH PROVIDENCE ROAD, P.O. BOX 6021. DEPT. AU. COLUMBIA. MO 65205 USA A DIVISION OF .11 SEA

Write Discwasher for your free copy of -Guide to Record Care

an ESN:1RK Company


