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PIONEER 
HAS DEVELOPED 
A RECEIVER EVEN 

MARANTZ, KENWOOD AND 
SANSUI WILL HAVE TO 
ADMIT IS THE BEST. 
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PERFECTION 
$235.00 

The Stax SRX-III is quite simply the 
finest sound reproduction system you 
can buy. Period. 

Much better than any speaker system at 
any price. Literally the standard for 
"other" headphone manufacturers. 

Compare the facts you can measure: flat 
frequency response from 25 - 30,000 
Hz (± 1.5 dB); distortion is essentially 
unmeasurable. 

Now compare the facts that really 
matter. The SRX-III is entirety hand as- 
sembled and evaluated by the family 
company who created the first electro- 
static headphone. A company dedicated 
to research - to ultimate sound. So 
every SRX is the product of detailed 
effort. Even the low mass diaphrams 
are individually paired - both by elec- 
tronic testing and by listening. 

Listen to an SRX system with program 
material you "know". You will be -in the 
front row - the same -room - the re- 
cording studio. You will hear perfection. 
The truest, clearest, most transparent 
reproduction ever possible. A reality 
now at audio dealers nationwide. 

STAX 
Backed by American Audioport, Inc. 

909 University 
Columbia, Mo. 65201 

July 1976 "Successor to RADIO Est. 1917" Vol. 60, No. 7 

Feature Articles 

28 Three Car Radios Tested/Leonard Feldman 
38 Car Stereo Directory 

54 Car Speaker Placement/Tomlinson Holman 

Equipment Profiles 

56 E88 "Eclipse" Model 2240 Electronic Crossover/Leonard Feldman 
64 Garrard Model 86SB Turntable/George W. Tillett 

Record Reviews 

66 The Column 
71 Classical Reviews/Edward Tatnall Canby 

73 Jazz & Blues 

Audio in General 
4 Audioclinic/Joseph Giovanelli 
6 Tape Guide/Herman Burstein 

12 What's New In Audio 
14 Audio ETC/Edward Tatnall Canby 
20 Behind The Scenes/Bert Whyte 

58 Advertising Index 
76 Classified Advertising 

Editor Eugene Pitts Ill Publisher Jay L. Butler 
Associate Editor Edward Tatnall Canby Marketing Director Sanford L. Cahn 

Associate Editor Bert Whyte Design Frank Moore 
Assistant Editor Eugene J. Garvin Jr. Circulation Manager Jean Davis 

Advertising Production Gloria Klaiman 
Contributing Editors: Herman Burstein, Martin Clifford, Fred De Van, Leonard Feldman, Martha 
Sanders Gilmore, Joseph Giovanelli, Richard C. Heyser, Bascom H. King, C.G. McProud, Dan 
Morgenstern, B.V. Pisha, Donald M. Spoto, Michael Tearson, George W. Tillett, Jon riven. 
AUDIO (title registered U.S. Pat. Off.) is published monthly by North American Publishing Co., Irvin J. Borowsky, 
President; Frank Nemeyer, and Jay L. Butler, Vice Presidents; R. Kenneth Baxter, Vice President/Production; Vic 
Brody, Promotion Director; Mary Claffey, Circulation Director. 
RATES-United States only: 1 year for $7.00, 2 years for $12.00, 3 years for $17.00; outside the U.S.: 1 year for $9.00, 2 
years for $16.00, and 3 years for $23.00. Printed in U.S.A. at Columbus, Ohio. All rights reserved. Entire contents 
copyrighted 1976 by North American Publishing Co. Second class postage paid at Philadelphia, Pa. and additional 
mailing office. Back issues, $2.00 each. World Library Congress number: ISSN 0004-752X. Dewey Decimal number: 
621.381 or 778.5. 
REGIONAL SALES OFFICES: Jay L. Butler, Publisher and Sanford L. Cahn, Marketing Director, 41 East 42nd St., New 
York, N.Y. 10017, telephone (212) 687-8924. 
Jay Martin, 2525 West 8th St., Los Angeles, California, 90057, telephone (213) 385-2917. 
REPRESENTATIVES: Continental Europe: V. B. Sanders, International Publishers Advertising Service, Raadhuisstraat 
24, Graft -De -Rip, Holland; telephone 02997-1303. 
For Benelux and Germany, W.J.M. Saunders, Mgr., Herengracht 365. Amsterdam, Holland, telephone 24.09.08. 
Japan: Japan Printing News Co., Ltd., No. 13.2 Chome Ginza Higasi, Chuo-ku, Tokyo, telephone 541-5795. 

AUDIO Editorial and Publishing Offices, 401 No. Broad St., Philadelphia, Pa. 19108 

Postmaster: Send Form 3579 to the above address _ 



You hard when 
h 

ou' rerecording. It 
takes time and con- 
centration. And a tape 

about to run out usu- 
ally means stopping to 

interchange reels, rethread, and 
generally get the feeling that ou re 

starting all over a ain. The 70G ets 
you keep on recording because it records 

and plays in both 
directions. With 

et- full monitoring 
capabilities. And 

for the 
times when 
music makes 

the mood, the 
automatic repeat function lets 
you enjoy a favorite tape for as long as 

ou like. The 4070G. 
You won't have to worry 
about running out of tape 
right in the middle. 
Just press the button and 
keep on recording. 

TEAC 4070G 
HIGH DENSITY FERRITE HEAD 'i ..,i 

. . BI-DIRE.CTIONAI RECORDING ! 

reverse the machine, not the tape. 

RECOAD 

®e 
TEAL 4070G 
The leader. Always has been. 

TEAC Corporation of America 7733 Telegraph Road, Montebello, Ca. 90690 ©TEAC 1976 

Just call (800) 447-4700 or (800) 322-4400 in Illinois, toll free, for the name of your nearest TEAC retailer. 
He'll be happy to show you the 4070G in action. 



The $7O 
alternative. 

I 

200 Watts RMS, per channel, 
both channels driven into 4 or 
8 Ohms from 20Hz to 20KHz 
at no more than 0.05% Total 
Harmonic Distortion. 

00.05% IM into 4 or 8 Ohms 
(signal to noise) greater than 100dB 
plug-in board modules 
Dforced air cooling 
only 11" deep 
Dweighs less than 42 lbs. 
Dsuperb construction using only the 

finest materials and component 
parts 

Davailable in black rack mount (as 
shown) or our traditional satin 
gold and black 

You'd have to look a long time to 
find a power amplifier that delivers 
this much value. 

Scientific Audio Electronics, Inc. 
P.O. Box 60271, Terminal Annex 
Los Angeles, California 90060 
Please send me the reasons (including available 
literature) why the SAE 2400 Professional Amplifier 
is the "5750 Alternative." 

NAME 

ADDRESS 

CITY STATE 71P 

Audioclinic 

Joseph Giovanelli 

Storage of Phonograph Records 
Q. Please tell me what is the best 

way to store stereo LPs. I understand 
that storing them _vertically is the best 
way to avoid warpage.-Peter 
Bellavigna, Massapequa, N.Y. 

A. The best way to store phono- 
graph is vertically. This is to avoid hav- 
ing a lot of weight on the bottom of a 

pile of horizontally stored records. 
Vertical storage can also have its 

drawbacks if discs are permitted to 
lean over at too great an angle. This 
would cause them to warp. 

Intermittal Hum 
In a Record Player 

Q. From time to time, while playing 
a record, a 60 Hz hum is heard from 
both speakers. It begins at a low vol- 
ume and quickly increases in volume 
until it is louder than the music. By 
turning off the receiver for a moment, 
the hum is eliminated. I would like to 
determine the cause of this in order to 
eliminate this hum permanently. 
-Rocky Strickland, Dallas, Texas 

A. There are many possible causes 
for the intermittent hum in your 
equipment. Assuming the receiver is 
indeed at fault, the most logical possi- 
bilities are poorly soldered ground 
connections or cracked circuit board 

If you have a problem or question on audio, write 
to Mr. Joseph Giovanelli, at AUDIO, 401 North 
Broad Street, Philadelphia, Pa. 19108. All letters are 
answered. Please enclose a stamped, self- 
addressed envelope. 

About the cover: This month we are cele- 
brating the bicentennial of our country's foun- 
ding, and it seemed nice to us to have the cover 
of this car stereo issue photographed in front of 
Independence Hall in downtown Philadelphia. 
Equipment is through the courtesies of Naka- 
michi and ADS. Model: Nelson Strubinger. 

foils associated with the grounds for 
the phono input connectors or stages. 
If you had said that the hum was 120 
Hz, rather than 60 Hz, in frequency, I 

would then have had to consider the 
possibility that there were poorly sol- 
dered filter capacitor grounds or per- 
haps defective filter capacitors. 

Other possibilities include poor 
contact between the shields of the 
phono input connectors and the 
plugs. Squeeze these connectors to 
be certain that they mate up tightly 
with the input jacks. 

You might have a loose cartridge 
lug in the tonearm. Squeeze each one 
lightly with pliers so that they slide 
over the terminals of the cartridge 
with a bit of pressure. 

If your tonearm is equipped with 
replaceable cartridge holders, check 
the contacts between the holders and 
the innards of the arm. Clean the con- 
tacts with suitable contact cleaner. 
Depending on the design of the hold- 
er and contact strip, perhaps some 
mechanical bending is possible and 
desirable to insure good pressure 
when the holder is in its place. 

Check solder connections on the 
cartridge slide lugs, as well as those 
which interconnect with fine tonearm 
leads with the heavier cable which 
plugs into the phono inputs. 

The bearings, which pivot both 
horizontally and vertically as the arm 
traverses the disc, are often used to 
ground the arm. If these bearings are 
oxidized, intermittant hum can result. 
I have found that WD -40 works well 
for cleaning these bearings. 

Even though none of these factors 
deals with the receiver, turning the 
receiver off for a second and then 
turning it back on, can cause the hum 
to stop. This may have to do with the 
fact that the connections are shaken 
as you move near the equipment. 

Check No. 27 on Reader Service Card 4 AUDIO JULY, 1976 



Since you read this maga?ins-, chances a -e you already own 

a record player. If you're conscbri-g replacing it, it probably no 

longer meets yaur requiremer,t_.Cne way or another. 

For example, if your turnt3b e operates only manually, you 

may now prefer the ccnvenience cric safety of automatic 

operation. It it already provides ai_tomctic sta -t and stop, but 

only in single play, you may na.vwant the abi ity to play a series 

of records in sequence and w t-cout interruption. 
You may also be taking 7 .pensive risk with your records 

every time you play them. Ren snber: your record collection 

probably ccsts more than the rest pf your equ pment combined. 

This alone should prompt you -ogve thought to a new turntable. 

For years, Dual's approach has been to build every turntable 

with more precision than you- -ecords are likely to need. Since we 

traditionally lead the state of thecrt, every Dual tonearm produces 

optimum performance from today's finest cart-idges and maximum 

longevity from every record. 
This is as true of the leas- expensive Dual, the 1225, as it is 

of the CS701. All Dual tonearr;,, for example, follow the same 

basic design principles: strait- ire between pivot and cartridge 
for maximum rigidity and lowest nass; dyianic balance main- 

tained throughout play; stylus pressure arpl ed around the 

vertical pivot; anti -skating that i-omaticc Ily :ompensates for the 

inherent changes in skating cerieg play. 

As for rumple, wove, flutter and deviation from speed 

accuracy, all are far below au kil ty in every Dual. (With the 

direct -drive CS701, they are 'nrtua ly urmeosr rable.) 

We dcnt suggest that DJII is the onl i quality brand turntabe 
available. But where Dual do s -n deed stend alone is in the many 

years of proven reliability and durability. For example, many 

Duals that come in for serviciig sually only for lubrication and 

cleaning) are more than ten \:,ea -s old. And rrony Dual owners 

tell us (via letters and warranty :: rds; that they now own their 

second Dual ...usually for thei- second systen. 
Dual quality comes in c criety o= models: semi -automatic, 

single -play: fully automatic, sircle-plcy; single-play/multi-play. 
Seven models in all as descripe.'Nethink it oily reasonably 

biased to suggest tha- you w I f rd your next turntable among them. 

Dual 1225. Fully automatic, sinale-o ay/multi-pla7. Viscous damped 
cue -control, pitch -control. 10%'T Flatter. Less t ion S140, less base. 
Dual 1226, with cast platter, rotes- rg single -pay pindle, less than $170. 

Dual 1228, with gimballed tonea n, synchrorous motor, illuminated 
strobe, variable tracking angle less than $2C0. 

Some reasonab 
unbiased suggestion 

on how to selec 
your next 

record player. 

Dual 
1225. Dual 1249. Fully automatic, sini*-7.by/multi play. Belt drive. 

12" dynamically -balanced platte- Less than $28C, less base. Full size 

belt -drive models include: aua 510 semi -automatic, less than $200; 
Dual 601, fully automatic, less than 5250. ilDi. l CS601, with base and 

cover, less than $270.) 

Dual CS701. Fully automatic, single -play. D.C.brLshless, electronic 
direct drive motor; tuned anti-re_cri )nce filters. Less than $400, 

including base and cover. 

United Audio Products, 120 So. Columbus Ave., Mt. Ve -non, N.Y. 10553 
b.c , .ve U.S. Dstrbuho. Agency for Dual 

Check Ne. 10 of Reader Service Card 

Dual 
CS701 

Dual 



Tape Guide 

Improving Response 
Q. 1 have a tape recorder which is 

rather old but still has a lot of use in it, 
a Wollensak 1980. 1 am concerned 

Old George Frederic waild today 
doubtless compose a Royal Fire and 
Water Works salute to the prowess of 
Audio Amateur magazine readers who 
design, build and customize their trans- 
mission lines and electrostatic speakers, 
900 w. electrostatic amps, mixers, pre- 
amps and more. 

Free prospectus on joining the jolly 
group of subscribers. 

. 
Box 176 

OPeterborough, N. H. 

Ío1ugg 03458 

Craig Stark of STEREO REVIEW says: 
"Top quality. only U.S. publication devoted 
to the serious audiophile constructor." 

Name 
Street 
City State 

Zip A 

Check No. 3 on Reader Service Card 

Herman Burstein 

about the playback response of this 
machine in comparison with two 
Sonys I have. When I record a tape on 
the Wollensak and play it back on one 
of the Sonys, it sounds very much like 
the record; but if I play it back on the 
Wollensak, it is definitely lacking 
some bass and treble. I don't think it is 
a case of worn heads; the Wollensak 
has never had the bass and treble re- 
sponse that the Sony machines have. 
These machines are played back 
through a pair of AR -3 speakers; if 
there is any bass to be found, this sys- 
tem will find it. I would like to know if 
there is any way that I could get the 
Wollensak modified so that it will 
equal the Sony machines in play- 
back.-Robbin Hodge, Watertown, 
N.Y. 

A. I think that a new head, with a 

narrower gap than the original one, 
would improve the treble response. 
(Nortronics makes a wide line of re- 
placement heads.) As for better bass, 
believe this would require an appro- 
priate change in the playback equal- 
ization of your Wollensak. A com- 
petent technician, with the circuit of 
the Wollensak before him, should be 
able to quickly figure out how to in- 
crease the bass response, probably re- 
quiring only the replacement of a re- 
sistor or capacitor. 

Recording "Stutter" 
Q. I have a Philips open -reel, port- 

able tape recorder. It is a fine machine 
and until recently has given very good 
service. However, of late the record- 
ing function seems to have developed 

Build 
your own 
speakers 
and save 

up to 

When you buy a Speakerlab 
kit, you get about twice as much 
for your money as you do with 
ready -built models. Suddenly you 
can afford exponential horn/drivers, 
12" butyl woofers, sturdy 114" 
walnut veneer enclosures, high - 
grade acoustic fiberglass, l -pads 
and all the other goodies you 
only find on speakers costing 

N 

á 
$500-$1000 each. 

For a free, 32 -page catalog and 
speaker -building manual, send in the 
coupon below. Please print clearly 
because it's actually your return 
mailing label in disguise. 

ooketlaV 
.1, Dept AD6, 5500 35: N_E., Seattle, 98105 0 < O < Z < O 

I J 

a problem. There is a certain shakiness 
in recording. It is not flutter, because 
playback remains perfect. It sounds 
like poor tape -to -head contact, but 
after replacing the pressure pad and 
thoroughly cleaning the heads there 
remains a slight "stutter" in record- 
ing.-Phil Hjemboe, Green Bay, Wis. 

A. You can probably determine if 
your problem is poor tape -to -head 
contact by using a pencil or similar 
object to achieve good contact be- 
tween the tape and record head; you 
can usually find a place where to ap- 
ply the pencil in order to increase ten- 
sion and thereby contact. If the cause 
is poor contact, it may be that your 
new pressure pad is of improper ma- 
terial or improperly positioned. 
Check the pressure pads for the other 
heads. If poor contact is not the cause, 
some faulty component in the record 
electronics, including the bias os- 
cillator, may be responsible. Also 
check the cable connections between 
your program source and the tape 
deck. 

Treble Loss 
Q. When I listen to either my tuner 

or my turntable, I get a pure sound. 
The same holds true when taping and 
monitoring the source. When mon- 
itoring the tape, the sound is pure 
from the tuner but muted from the 
turntable. It seems as if the highs drop 
out. I'm sure my recording proce- 
dures are correct. I've had the tape 
machine checked, and they said that 
with their instruments they couldn't 
detect any significant difference be- 
tween tape and source performance. 
Is there some sort of mismatch in- 
volved?-Fred Hobson, San Francisco, 
Calif. 

A. My guess is that you are over- 
loading the tape with the sound from 
your turntable. The signal sent out by 
FM stations is usually compressed to a 

substantial extent. That is, the peak 

If you have a problem or question on tape recor- 
ding, write to Mr. Herman Burstein at AUDIO, 401 
North Broad Street, Philadelphia, Pa. 19108. All 
letters are answered. Please enclose ä stamped, 
self-addressed envelope. 

6 AUDIO JULY, 1976 



With the development of the Scnsui cassette 
decks, the cassette can truly be called a high 
fidelity medium. Only with the technical accuracy 
and near perfection of tnese Sansui models 
can the musical recording and reproduction do 
full justice to the capaoilities of the cassette 
being used. 

The new Sansui vertical front -load series has 
achieved extremely low wow and flutter by 
isolating the capstan drive from the reel drive. 
This is accomplished by a slip -free drive 
belt coupled to a mirror finish extra large 
flywheel. Our new decks incorporate the 
newest Dolby* IC chip technology to give 
you a full 10 dB improvement in 
signal-to-noise ratio. All mechanical 
controls are inter -locked so you can go 
directly from any mode to any other 
without going through stop, to prevent 
damaging valuable tape. 

The SC -3000 and SC -3003, top -of - 
the -line models with 0.09% (WRMSI wow 
and flutter are stacked with attractive 
features: front -access tape comparh lent 
positioned right -side up, fully automatic 
stop-shut/off, a reliable and easy -to- read 
3 -digit tape index counter with a very 
useful Memory Rewind Section, highly accurate 
VU meters, peak level indicator, extremely 
hard Permalloy record /playback head for 
long life and outstanding performance. 

All four models in this Scnsui s'es, from 
under S290.00** to under S370.00,4* 
share many of the same outstanding 
features for true high fidelity performance 
at attractive prices. 

The Sansui SC-6361at under 
$280.00,** a leading all-around deck, 
delivers fine quality sound without costly 
frills. As with the higher priced models ,the 
SC -636 offers fully automatic shut/oft, 
illuminated VU meters, built-in Dolby'` 
Type B Noise Reduction System, low wow 
and flutter and an excellent signal-to- 
noise ratio. 

Sansui has stacked its decks. Stop in 
at your nearest franchised Sansui dealer 
today and buy one of these outstanding 
new Sansui series to stack yours. 

* Dolby is a trademark of Dolby Laboratories Inc. 
**The value shown is for informational purposesonly. 

The actual resale price will be set by the individual 
Sansui dealer at his option. 
'Simulated walnut grain 

r 
_ _ I 

© ,CC'0 

SANSUI ELECTRONICS CORP. 
Woodside, New York 11377 Gardena, California 90247 
SANSUI ELECTRIC CO., LTD., Tokyo, Japan SANSUI AUDIO EUROPE S.A , Antwerp, Belgium 
In Canada: Elect-onic Distributors 

Check No. 28 on Reader Service Caed 



Why any cartridge 
(even ours) 

with an elliptical stylus 
must be considered just 

a bit old-fashioned. 
As a premium stylus, elliptical de- 

signs have only one real advantage over 
a Shibata stylus: lower cost. Which is 
why we still offer them. 

But when it comes to performance, a 
Shibata stylus is far, far better. It pro- 
vides the small scanning radius needed 
to track highs (up to 45 kHz for CD -4), 
but without the penalty of requiring 
extremely low stylus force settings. 

In fact, even when tracking at up to 2 

AT12S AT14Sa 

grams, a Shibata stylus is easier on your 
records than an elliptical stylus trying 
to track at 1/2 -gram! New records last 
longer, old records sound better, and 
you can play every kind of two or four - 
channel record made. 

All Audio-Technica Universal Series 
cartridges have genuine Shibata styli. 
Anything less would be false economy 
for you...and out -dated technology for 
us. Prove it to yourself today. 

et> UIÑIIIVI I SA 
BEST FOR 1/2/4 CHANNEL 

AT15Sa 
AT20SLa 

andio technica. INNOVATION/PRECISION/INTEGRITY 
® AUDIO-TECHNICA U.S., INC., Dept. 76- A.33 Shiawassee Ave., Fairlawn, Ohio 44313 

Available In Canada from Superior Electronics, Inc. 

() .!JIKKO Circuit Breakers keep it happening. 

Who else 
but Nikko 

has a three- 
year parts 
and labor 
warranty? 

Who 
cares? 
This 

Nikko 9095 
receiver 

is the 
greatest. 

The 
power amplifier 

delivers extended 
frequency response 

Listening 
to my Nikko 9095 

all night long. 

This capacitor 
keeps it happening 
with low distortion. 

:..% . . 

..o 

signals are reduced to prevent ex- 
cessive modulation. Accordingly, in 
recording a tape you don't run into 
much danger that treble signal peaks 
will overload the tape. However, 
there may be substantially less com- 
pression in the case of a high quality 
phono disc. Hence, there are treble 
peaks which may overload your tape. 
Try recording at lower level from your 
phono discs. 

Playback Volume Lower 
Q. 1 have a Dokorder tape recorder 

and an Akai tape deck fed to my Ken - 
wood receiver through a Pioneer re - 
verb amplifier. I would like to know 
why my volume level is lower when 
playing back identical tapes through 
my tape recorder? It would seem just 
the opposite since my recorder has its 
own amplifier.-Ronald Slakie, Ta- 
coma, Wash. 

A. Many recorder amplifiers have 
gain of unity or even less. Thus the 
term "amplifier" is somewhat mis- 
leading. What happens is that gain is 

consumed by equalization. To illus- 
trate, the way we get bass boost is by 
first amplifying all the frequencies and 
then selectively reducing the treble 
tones, thus leaving the bass tones at a 

higher level than the rest, but not 
necessarily at a higher level than origi- 
nally. This would explain the loss of 
gain when playing through your tape 
machine. 

Tape Performance 
Q. How do you feel about 1 V2 mil 

vs. 1 mil tapes? I use the former for 
less print -through and greater 
strength. Some people say it is too stiff 
for proper contact with the heads. I 

am not concerned about recording 
time, for I am using 101/2 -in. reels, and 
cost is not important. I am seeking 
maximum performance.-Richard 
Minke, Woodville, Ohio 

A. Where home recording is con- 
cerned, 1 mil tape seems to be en- 
tirely satisfactory so far as print - 
through is concerned, provided you 
stay within recording levels that do 
not cause excessive distortion 
(recording companies, at least in the 
past, have often gone above such lev- 
els in their desire to improve S/N and 
therefore have run into appreciable 
problems of print -through). As you 
have been informed, 1 mil tape has 
the advantage of being more limp and 
therefore conforming better to the 
head contour so as to preserve high 
frequency response. In the present 
state of the art, my vote is for 1 mil 
tape in home use. 

8 AUDIO JULY, 1976 
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The end of the war between 
art and engineering. 

Console shown is optional. 

There is performing and there is 

engineering. Art and signal. Both 
are important and both can suffer 
when you have to do both. Especially 
when your music and the machine 
that records it are making heavy 
demands on your concentration. 

Our new 1140 lets you focus more 
on your music and worry less about 
how it's getting there. 

Take sync. The 1140's simplified 
automatic sync control is a more 
logical approach to the function 
than anything you've used before. 
It frees you from that "Where the 
hell am I" frustration when you're 
building tracks. 

It also lets you punch in (and when 
you punch in you're automatically 
switched from sync to source). 

Sync level is the same as playback 
level, too, in case you don't have a 

third arm available for gain control. 

The 1140 has built-in bias with the 
bias controls up front so you don't 
have to tear the electronics apart 
every time you change tapes. Plus a 
200 kHz bias frequency for further 
noose reduction and one of the few 
heads around capable of erasing 
those exotic new formulations. 

Then there's program memory, 
motion -sensing circuitry for anti- 

TEAC á13340S DOKORDER 1140 
Wow and Flutter 15 ips 
Frequency Response at 15 ips 
Signal -to -Noise Ratio 
Front Panel Bias Controls 
Built-in Test Generator 
Mic/Line Mixing 
Peak Indicator Lamps 
Motion Sensor 
Manufacturer's suggested retail price 

0.04% 
±3 dB, 35-22K 
65 dB WTD 
No 
No 
Yes 

No 
No 
$1199.50 

0.04% 
±3 dB, 30-23K 
60 dB WTB 
Yes 

Yes 

No 
Yes 

Yes 

$1199.95 
Features and specifications as published by -espective manufacturers in currently available literature. 

spill tape handling, peak level 
indicators and an optional floor - 
standing console that makes the 
1140 even easier to work with. 

For all that and more the 1140 
costs $1199.95, about 45C more 
than Teac's A3340S. But if you spend 
that extra half -a -buck with us, you 
can spend more time with your music. 

DOKORDER 

5430 Rosecrans Avenue Lawndale, California 90260 

Check No. 9 on Reader Service Card 



THE TAPE THAT 
FOR MOST 

Maxell tapes are not 
cheap. 

In fact, a single reel of 
our most expensive tape 
costs more than many in- 
expensive tape recorders. 

Our tape is expensive 
because it'sdesigned 
specifically to get the 
most out of good high 
fidelity components. And 
unfortunately, there's not 
much to get out of most 
inexpensive tape 
recorders. 

Second, we're very 
careful. 

Nothing gets into 
our tape until it's been 

tested out. 
For example, every 

batch of magnetic oxide 
we use gets run through 
an electron microscope 
before we use it. This 
reveals the exact size and 
proportions of individual 
particles of oxide. 
Because if they're not 
perfect, the tape won't 

We know how good our tape will 
sound because we've listened to it. 

every Maxell tape for 
magnetic characteristics, 
frequency response, 
noise, dropouts, sensitivity. 
Then we listen to it: totally 

our cassettes and reel- 
to-reel tapes. Which is 

something no other tape 
company bothers to do. 
Our cassettes are put 
together as carefully 

as our tape. 
Many people don't 

realize it, but a cassette 
is actually a part of a 
tape recorders drive 
mechanism. 

So we make our cas- 
settes better than we 
have to. 
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So it makes no sense 

to invest in Maxell unless 
you have equipment that 
can put it to good use. 

No other tape sounds 
as good as ours because 

no other tape is made 
as carefully as ours. 
It's not difficult to make 

tape. 
What is difficult is mak- 

ing great tape. Tape that's 
absolutely quiet has no 
dropouts, is free of distor- 
tion and covers the entire 
audio spectrum flaw- 
lessly. 

We've found the only 
way to make that kind 
of tape. 

First we only use the 
best quality materials. 
(Not only the best poly- 
ester, but even the best 
screws, hubs and pres- 
sure pads.) 

sound perfect. 
And since even a little 

speck of dust can put a 
dropout in tape, no one 
gets into our manufactur- 
ing area until he's been 
washed, dressed in a 
special dust -free uniform 
and vacuumed. (Yes, 
vacuumed. From the top 
of his head to the soles 
of his shoes.) 

Unlike most tape - 
makers, we don't test our 
tape every now and then. 
We test every inch of 

Every employee, vacuumed. 

M, . etM,.- =-:V 
......................... 

No other tape starts off by cleaning off your tape recorder. 

blank, unrecorded tape. 
(And if we hear anything, 
you never get to hear 
the tape.) 

Which is why every 
Maxell tape you buy 
sounds exactly the same. 
From end to end. From 
tape to tape. From year 
to year. Wherever you 
buy it. 

It's also the reason 
why you can't buy three 
Maxell tapes in a plastic 
bag for a dollar. 

We clean off the 
crud other tapes leave 

behind. 
After all the work we 

put into our tape, we're 
not about to let it go to 
waste on a dirty tape 
recorder head. So we put 
non-abrasive head 
cleaning leader on all 

So they'll take years 
of abuse, we put more 
polystyrene in our shells 
than other companies. 
For precision, we finish 
them to tolerances as 
much as 60% higher than 
the standards call for. 

And we spot-check 
over 200 separate spots 
on our cassette shells 

Every cassette screwed, 
not welded. 



'S TOO GOOD 
EQUIPMENT. 
before we release them. 

Other companies are 
willing to use wax paper 
and plastic rollers in their 
cassettes. We're not. 
We use carbon -impreg- 
nated material. And 
Delrin rollers. Because 
nothing sticks to them. 

A lot of companies 
weld their cassettes 
together. We use screws. 
Screws are more expen- 
sive. But they also make 
for a stronger cassette. 
They act like steel rein- 
forcing rods. (They also 
give you a way to get 
inside in the event that 
you ever need to.) 

And before any cas- 
sette gets a Maxell label, 
it gets hit with a heat and 
humidity test that you 
couldn't tolerate. This is to 
make sure you'll never 
get stuck with a Maxell 
cassette that sticks. 

Our $7.50 tape 
comes with a better 

take-up reel than most 
5400 tape recorders. 

There are those who 
buy their first reel of Maxell 
tape just to get their 
recorder a better take-up 
reel. 

That's because we've 
put more time, effort and 
polystyrene into our reels 
than other companies. 
Which has made our reel 
stronger, more rigid and 
less likely to warp than 

There's no way dust is going 
to get in here. 

others. 
Also, unlike other take- 

up reels, ours has no 
holes in it. This not only 
keeps dust from getting 
on our tape, it keeps the 
tape more accurately 
centered on the reel. 

Our 8 -track tape can 
get more performance 
out of any 8 -track player. 

We've found that 
many of our 8 -track tapes 
end up in underpowered 
8 -track automobile 
players. So our top -of - 
the -line 8 -track cartridges 
come with high -output 
tape. It has a bigger 
signal, and a better high 
end than any other 8 - 
track tape. Which means 
any 8 -track player you 
put it in will put out a 

n) 

11) 

A quick way to upgrade your 
8 -track player. 

higher sound level, at a 
lower volume setting. 

Our tape comes with 
a better guarantee than 

your tape recorder. 
Nothing is guar- 

anteed to last forever. 
Nothing we know of, 
except our tape. 

We figure, if you've 
invested in the kind of 
equipment that can 
properly use our tape, 
you're not apt to misuse it. 

So anytime you ever 
have a problem with any 
Maxell cassette, 8 -track 
or reel-to-reel tape, you 
can send it back and 
get a new one. 

Give our tape a fair 
hearing. 

Our guarantee even covers 
acts of negligence. 

You can hear just how 
good Maxell tape sounds 
at your nearby audio 
dealer. (Chances are, it's 
what he uses to demon- 
strate his best tape decks.) 

You may be surprised 
to hear how much more 
music good equipment 
can produce when it's 
equipped with good 
tape. 
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What's New in Audio 

Avid Speaker 

Model 101 is a two-way, 4 -driver col- 
umn design, using a large, vented en- 
closure for extended bass with medi- 
um efficiency. Frequency response is 

30 Hz to 18 kHz ±3 dB, with 180 de- 
gree high -frequency dispersion. 
Model 101 has a five-year warranty. 
Price, $135.00. 

Check No. 90 on Reader Service Card 

Micro -Acoustics Cartridge 

The Model 2002-e is a low -mass 
stereo cartridge weighing four grams 
with an electret transducer coupled 
directly to the beryllium stylus can- 
tilever. Claimed response is from 5 -to - 
20,000 Hz ± 1.5 dB at tracking pressur- 
es of one gram or less. Price: $115.00. 

Check No. 91 on Reader Service Card 

AudioMobile System 

The SA500 is a 50 W rms component 
stereo system for car radio systems 
consisting of a d.c. coupled amplifier, 
a preamp/equalizer, and a two-way, 
four -speaker, tweeter and woofer kit 
with grilles. The unit is compatible 
with any car radio or 8-track/cassette 
signal source. Price: $388.00. 

Check No. 92 on Reader Service Card 

Stylus Balance 

The Metrosound M66 stylus Balance 
kit enables accurate setting of stylus 
tracking forces to within 0.1 gram us- 
ing a balance beam type system. The 
unit consists of a base pivot, beam 
with bubble level to show when the 
tonearm has been balanced at a par- 
ticular setting, and a flat spatula to 
move the sliding weight along the 
beam. 

Check No. 93 on Reader Service Card 

Thornton Oscilloscope 

The 4D-10 dual -trace 10 mHz scope 
has an independent sensitivity on 
both channels and can be set from 10 

mV to 50 V per cm in 12 calibrated 
ranges, with sweep speeds from 1µS 
per cm to 100 mS per dm. The solid- 
state design incorporates a trace find- 
er, and a single control for trigger 
level and polarity on complex 
waveforms. The portable size is for 
both field and lab applications. Price: 
$445.00. 

Check No. 94 on Reader Service Card 

Blooper 
Correction 

In the May issue we inadvertently 
ran a photo of the Advent 101 Loud- 
speaker in place of the Epicure Five in 
our What's New In Audio column. 
We extend our sincere apologies to 
both firms for this mistake, and here- 
with show the proper photo of the 
Epicure Five Loudspeaker. 
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Bring home a legend. 
When you go out to buy a stereo 
system, you'll be matching sophis- 
ticated, expensive components 
from a vast array of choices. 

More important (because good 
music means a lot to you), you'll 
be selecting an important part of 
your personal environment. 

So you don't want to be let 
down, not even a little bit. That's 
why the speakers you bring home 
should be Bose 901st'` 

You'll be impressed with your 
new 901s as soon as you unpack 
them. They're much more com- 
pact than their performance, 
reputation, or price would lead 
you to believe, and they're beauti- 
fully crafted from fine materials. 

By the time you have the 
system set up, you'll somehow be 
expecting something new and 
better in the music, something 
you've never been able to hear 
before. 

You won't be disappointed. 
You will hear an extraordi- 

narily open, spacious sound that 
very effectively reproduces the 
feeling of a live, concert -hall 
performance, a sound that has 
been acclaimed by reviewers all 
over the world. 

That unique sound is the result 

of several interrelated technical 
developments. 

First, the 901s are Direct/ 
Reflecting® speakers. Sound re- 
flects off the walls of the room, 
surrounding you with the correct 
proportions of reflected and direct 
sound, all frequencies in balance, 
almost everywhere in the room. 
In contrast, conventional direct - 
radiating speakers tend to beam 
high frequencies, limiting opti- 
mum listening area, and pro- 
ducing a sometimes harsh sound. 

Second, the 901 has no conven- 
tional woofers or tweeters, just 
nine identical, 41/2 -inch, full -range 
drivers, acoustically coupled 
inside that very compact 901 
cabinet. Coupling tends to cancel 
out, across all nine drivers, the 
small imperfections found in any 
speaker (ours included). The re- 
sult is a smooth, life -like sound 
that's virtually free of distortion. 

Third is the Active Equalizer, 
a compact electronic unit that 
automatically boosts power at 
frequencies that need a boost. 
This produces consistent sound 
output up and down the frequency 
range, with full, clear highs and 
solid, powerful lows. 

The first time you listen to 

your new 901s, you'll know you've 
brought home the right speakers. 
Years later you'll have the con- 
tinued satisfaction of owning and 
using a product of uncompro- 
mising quality. 

We invite you to go to a Bose 
dealer, listen, and compare the 901 
to any other speaker, regardless 
of size or price. Then you'll begin 
to know why the Bose 901 has 
become something more than a 
loudspeaker system for thousands 
of music lovers all over the world. 
For a full -color brochure on the 901 loudspeaker 
system, write: Bose, Dept. AU7, The Mountain, 
Framingham, Mass. 01701. Patents issued and 
pending. 

BOSE 
The Mountain 
Framingham, Mass. 01701 



Audio ETC 

IDON'T intend to reopen the 
great Acoustic Suspension 
War-it was a long time ago. 

But it has plenty of historical interest, 
now that things have calmed down. 
This was a white-hot legal and engi- 
neering battle over speaker design 
and patents that raged between some 
big speaker companies and the then 
new and successful Acoustic Re- 
search, the vehicle for Edgar Villchur's 
radical AR speaker system. AR was 
fighting for protection. The others 
were busily challenging that protec- 
tion while they developed excellent 
standby variants on the idea, just in 
case the patents didn't hold up. All 
very natural and to be expected in 
such a situation. 

It was dog eat dog, and Villchur lost. 
Tragedy? Far from id Later on, the 
man retired in triumph with one of 
the cosiest of all our big hi-fi fortunes, 
maybe not the size of Avery Fish- 
er's-who knows? But Villchur was 
doin' OK, all right. If this proved any- 
thing, it proved emphatically that to- 
day you do not need to win exclusivity 
via patent protection in order to clean 
up in the hi-fi market. That was an 
earth shaker, I assure you, for a lot of 
our manufacturers. I doubt if there 
has ever been such a unique hi-fi suc- 
cess as the AR speaker, patent protec- 
tion or no protection. Edison would 
even be amazed. 

AR was not able to keep that revo- 
lutionary speaker principle for itself, if 
I am right, because of that complex of 
early basic audio patents which to this 
day still makes it extremely difficult to 
protect a "new" idea in speakers, or 
in any other audio area. A patent can 
be so basic that it is omnipotent. And 
audio, after all, is still young. The bas- 
ics were developed only yesterday in 
real time. 

"Gray Flannel" Speakers 
Even so, hi fi marches on and the 

AR lesson was a salutary one. AR, of 
course, is far from out of the running 
even now, in spite of recent trends 
away from its long -familiar format. 
But in its early success days, the words 

Edward Tatnall Canby 

Acoustic Suspension were fighting 
terms among the many AR challeng- 
ers who understandably took a dim 
view of the enormous AR success. 
People are human, even in hi fi. I 

once had to write an article about 
"gray flannel suit" speakers-that 
being the conventional business cos- 
tume of the time-a piece that had 
more double talk in it than I care to 
think about. The gray flannel was AR's 
sound, of course, and the more color- 
ful suitings were, uh, the other speak- 
ers, the ones with that lovely color- 
ation, so prized by many a listener. 
Not by me. Luckily, most readers 
couldn't figure out what I was talking 
about, which was just as well. It was a 

fighting time for all of us. 
I've already sketched in the nearly 

forgotten earlier place of the R -J 

speaker enclosure (last month) be- 
cause it was in fact the first of its sort, 
the modern small speaker with big 
bass. But AR, soon to overshadow R -J, 

went much further into the fundamen- 
tals. Where R -J remained strictly con- 
ventional in certain respects, AR 
broke loose with sensational new im- 
pact in the same areas. 

First, R -J offered in the standard 
manner of the day an empty speaker 
enclosure minus speaker. You bought 
that separately, to choice. True, the 
R -J box did new and good things for 

almost any speaker's sound, if it was 
the right size to fit inside. But there 
was not yet the concept of a per- 
manent matching between speaker 
and cabinet, for a speaker system. 
There could have been, surely, and 
much to R -J's advantage. But it was 
too soon-by a hair. 

Secondly, R -J went along with the 
standard concept of a loudspeaker as 

a separate unit, able, so to speak, to 
stand on its own feet, that is, con- 
structed with a normal cone and spi- 
der suspension, solid and springy 
enough to propagate sound, pumping 
in and out like a piston, yet remaining 
exactly centered in the circular voice - 
coil slot without outside aid or sup- 
port. The speaker spoke, on its own, 
and you diddled, via cabinet or baffle, 
with its output signal. The en- 
closure-any enclosure-was built 
following this assumption; the thing 
simply made use of the radiated 
acoustic signal, hopefully with a min- 
imum of cancellation and enforced 
distortion. R -J did exactly this, and did 
it quite well in a newly small space. 

Bass Only Boxes 
Not so AR. The initial model, AR -1, 

as all subsequent models to this day, 
was built uncompromisingly with the 
sound generator unit, the speaker, 
sealed inside as a part of the system. 
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No matter how young or old the recording, 
the Institute of the American Musical, Inc. 

relies on Stanton for playback. 

Mr. Kreuger and Mr. Albert Husted, Vice President, 
show visitors how a Stanton 681 is installed 
on an original Edison Standard phonograph. 

Miles Kreuter shos a portIcn of the extensive codes'ion to a scholar. 

Close-up of the Stanton 681 with 
special stylus in position on the original 

Edison Standard phonograph. 

Speaking of problems, how would you like to be faced with the 
need to accurately reproduce the sound from Edison Diamond 
Discs, Pathés and Aeolian-Vocalions? That's just what the Institute 
is faced with - and that's precisely why they turned to Stanton 
cartridges. 

The Institute collection consists of approximately 35,000 record- 
ings, from just about every American theatre or film musical since 
the Berliners of the 1890's through to the latest stereo and 
quadraphonic recordings. The collection (not counting hundreds 
of cylinders) is roughly evenly divided between 78's and 33 rpm's. 
They have original, historic machines to play these accurately, but 
the arms are heavy and the old styli insensitive and somewhat 
worn. Furthermore, the acoustic playback does not permit them to 
filter the surface noise or tape these rare records. 

Miles Kreuger, President of the Institute, discussed his problem 
with other famed and experienced archivists. They all agreed that 
the Stanton calibrated 681 Series was the answer. Naturally, it is 
the 681 Triple -E for critical listening and taping with more recent 
discs; the special 681 stylus for LP's; and, for the old ones, a 681 

Music scholar following the score of Show Boat 
while listening to original cast performances. 

cartridge, especially wired for vertical response (with a 1 mil stylus). 
Today, thanks to Stanton, the scholars, authors and researchers, 

who are dependent on the Institute's materials to pursue their 
projects, can get perfect to adequate reproduction of any of the 
material in the collection. The Institute, which is crowded into small 
quarters, is open by appointment only to qualified people. For the 
future, it looks forward to the day when it will have the space in its 
own building to make its collection more readily available. 

The work of the Institute is important work 
Stanton is proud to be an integral part 

of it. 
Whether your usage involves archives, re- 

cording, broadcasting or home entertain- 
ment, your choice should be the choice of 
the professionals ...the Stanton 681 Triple -E. 

Write today for further information to: 
Stanton Magnetics, Terminal Drive, 
Plainview, N. Y. 11803. 
Check No. 33 on Reader Service Card 



EAROTIC 
CATALOG 
That's right ... our tantalizing new 
hi-fi catalog is hot off the press! 

And more than ever, we offer 
earotic music systems and single 
components from all the best 
brands - at huge discounts. Call 
me, Brillo Bob, or any of the guys 
and you'll get friendly advice and 

low price -quotes right over the 
phone .. 805 / 544-9700 
Send in the coupon below and 

you'll quickly receive our 96 -page 

color -wonder, free! Include $1 for 
postage, and we'll also zip you the 
1976 Music Machine Almanac: it's 
a full -color 100 -page reference 
guide to hi-fi equipment complete 
with photos and specifications! 

-- \.\.\J.\.\.\.\.\.\. _ 

r -' 
!WAREHOUSE f 
I SOUND CO. I ' 

Can 
Box S, Railroad Square 

Luis Obispo, CA 44405 

1 
805/544-9700 

Here's $1 for my catalog & the 
1976 Music Machine Almanac, 
sent via PRIORITY FIRST CLASS 
MAIL. 1 ' Just slip me a free catalog via 3rd. ' 
class mail. 

I ' name 

' address 

city state zip M 1 

BM MI i--- ali ----I 
Check No. 35 on Reader Service Card 

You bought the works. You have ever 
since. At the time, that was radical, 
even courageous in a business sense. 
Though, curiously, the earliest pro- 
totype if I remember rightly was not a 

full range system but only a woofer, in 
an enclosure. You provided your own 
high end. That is, until AR saw the 
light and added an upper range as 

well in the AR -1. Just shows how the 
prevailing thought ran. The new AR 
principle involved only the bass; 
therefore it was normal thinking to 
leave the rest, the top end, for your 
own optional choice. 

We still see occasional separate 
tweeters today but we are rarely offer- 
ed a woofer in a box, complete and 
ready to go in all its muffled glory! 
Like an Add -A -Part record. You add 
the melody. 

It was indeed the bass end which 
impressed in the AR. It was the inno- 
vative part, both in the method of 
production and in the sound itself, 
low, clean, and totally boom -free. 
Sensational, and only later did AR 
make modifications towards a more 
imaginative high end, to match its fine 
bass via such improvements as the 
little dome -type tweeters-leading to 
those intriguing AR model conver- 
sions with the exponential 
names-AR 4ax. (Even now there are 
continued improvements in the AR 
high end, such as the new flush sur- 
face to avoid cavity distortions.) In all 
of this, every single AR system has had 
its built-in set of driving speakers, 
straight from the start. After awhile, 
after AR, the old cabinets in all their 
empty prolificity began to fade from 
the market and so did the loose 
speaker units that once had filled up 
the stores and the hi-fi displays. AR 
killed them. A really big change, you 
must admit. 

The Air Spring 
But that was not all. The striking 

thought that hit the inventive Edgar 
Villchur was to build a speaker /driver 
as a part of the cabinet, specifically, to 
replace the standard independent 
springy system of sturdy cone and spi- 
der with a different elasticity, an air 
spring. It was produced, an infinitely 
elastic restoring force, by sealing up 
the space behind the speaker as it had 
never been sealed before, airtight. 
And instead of the old self-sustaining 
cone he mounted a new limp, flabby 
thing which would derive its springi- 
ness almost entirely from the air pil- 
low behind it. That air had to be care- 
fully calculated in volume-the prob- 
lem was not to make the box small but 
to make it big enough to work in this 

fashion. Do I remember how that im- 
pressed me! 

(Am I hearing faint echoes of the 
War again? Don't bother arguing, 
folks. Worrying about acoustic sus- 
pension today is a bit like fighting 
Eleanor Roosevelt. If I've got things 
wrong, don't blame AR, blame me.) 

So the limp speaker took over and 
so did the newly clean, astonishingly 
low and uncluttered bass that came 
out of this one-sided system, the back 
wave swallowed up and suppressed, 
the front wave smoothed out and ex- 
tended 'way down, into the Klips- 
chorn range. Yes, people said and still 
say that no limp -speaker bass will ever 
sound like the solid stuff from a horn 
enclosure and they may be right. But 
the point is academic. There simply is 

no comparison in a living room sense 
between a big horn and a small box. 
The miracle was that we could get any 
sort of clean low bass out of a book- 
shelf speaker, even if no bookshelf 
was ever devised that would hold one 
of them, let alone two. 

Wasn't it Klipsch himself who in the 
end capitulated a bit and came out 
with a smallish thing he called the 
Heresy? Honestly put! It was no horn. 
Reminds me somehow of the AM 
Gremlin, so curiously named. 

Heat & Efficiency 
Power, now, was to be the new 

name of the hi-fi game, to cope with 
this one-sided speaker inefficiency, 
and power came out of tubes. AR - 
type speakers needed very heavy 
pushing to make them work. By the 
time we got into stereo, with every- 
thing doubled including AR, power 
began rather ominously to be trans- 
lated into heat. Even now, I can warm 
up my living room via the old Fisher 
300 stereo, or the hefty Dyna 70, the 
egg fryer. I have an old borrowed H. 
H. Scott Type 208, too, its consid- 
erable warmth from seven tubes gen- 
tly irradiating one side of my turn- 
table, catching me up with sur- 
prise-we don't expect heat like that 
any more. This matter of efficiency 
grew more important as the new AR 
speakers began conquering much of 
the hi-fi world, and still more when 
other companies swung over to sim- 
ilarly inefficient speakers. 

But the answer to low efficiency, 
the solid-state amplifier, was a long 
time in coming. During those numer- 
ous years when tubes were receding 
and high power from solid state was 
still decidedly impractical, the acoustic 
suspension speaker spread ever more 
surely as the standard for good quality 
hi fi sound. The definitive AR -3 and 
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Uncompromised stereo/quadriphony 
-Undeniably Shure. 

MODEL M24H 
STEREO + 

QUADRIPHONIC 
CARTRIDGE 

Manufacturers 

The new Shure M24H Cartridge offers audiophiles the best of both worlds: 
It is the only cartridge on the market that does not compromise stereo repro- 
duction to add discrete quadriphonic capability. It eliminates the need to 
change cartridges every time you change record formats! This remarkable 
performance is achieved at only 1 to 11/2 grams tracking force-comparable 
to that of some of the most expensive conventional stereo cartridges. Other 
M24H features include the lowest effective stylus mass (0.39 mg) in quad- 
riphony, a hyperbolic stylus tip design, an exclusive "Dynetic'" X" exotic 
high-energy magnetic assembly, and a rising frequency response in the 
supersonic carrier band frequencies that is optimized for both stereo and 
quadriphonic re-creation. If you are considering adding CD -4 capability, but 
intend to continue playing your stereo library, this is the ONE cartridge 
for you. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited 

of high fidelity components, microphones, sound systems and related circuitry. 
Check No. 30 on Reader Service Card 

SH URE 



Audio Magazine 
needed a 

state-of-the-art 
tone arm to test* 
the finest stereo 

& CD -4 cartridges 
on the market. 

*March, 1974 issue 

They chose this one: 
The Audio -Tech nica AT -1009. 
We're proud. But not surprised. 
$139.95 and worth every penny. 

Write and we'll tell you why. 
Or see for yourself at leading 
audio showrooms everywhere. 

audio technica. 
AUDIO -TECHNICA U.S., INC., Dept. 76-A 
33 Shiawassee, Farilawn, Ohlo 44313 
In Canada: Superior Electronics, Inc. 

then the 3a, with better highs, bulky 
for any bookshelf (and much too 
heavy-just try lifting one!) were ev- 
erywhere, and still there was a power 
problem. Obviously a LOT of ampli- 
fier was now needed to drive these 
things, more than we had ever 
thought would be necessary. And that 
power had to be cool, as only the sol- 
id-state amplifier could make it. No 
go! Again and again I was told that 
transistor circuitry allowed only a 

maximum of around 30 watts output 
(averaging the various watt rating sys- 
tems). That was not enough. 

In the end, of course, the big solid- 
state breakthroughs came and all of a 

sudden we had power and to spare- 
as I quickly discovered via a beautiful 
white solid-state job which shall be 
nameless (I forget the name) that arriv- 
ed in my house, produced really superb 
low -efficiency speaker sound for 
awhile, then quietly liquified itself all 
over the floor while lazy smoke arose to 
assail the nostrils. A replacement, heavi- 
ly redesigned, played somewhat longer 
but one day that, too, blew up with a 

puff and all the fuses out. Quite a time 
passed before we got solid-state power 
and reliability-with heat sinks and 
circuit -breaker protection. The next 
such amp I got to use was a Crown and 
that one is still going strong. Absolutely 
unflappable. 

Now we have gone further, into re- 
ally potent solid state, in a geometric 
power progression that has taken us 
up into the hundreds of watts per 
channel and onwards. At last we have 
the power we need to drive all the 
low -efficiency speakers you could 
ever want, and maybe burn them out 
at that! 

Wouldn't you know it, then, right 
now is the time we start back, towards 
the old high efficiency speakers that 
don't need much power! Crazy. 

Not hard to explain, though. The 
low -efficiency speaker really spoiled 
us for good, convenient low bass, giv- 
en the power to get it out of the box. 
In the earlier period the more ef- 
ficient speaker systems, bass reflex 
and so on, were for the most part hap- 
hazardly assembled out of separate 
components, usually untuned to each 
other. They inevitably boomed and 
blurred. Good tuning, for a properly 
clean bass, was a rare, half -accidental 
accomplishment. Aside from the big 
horns, then, only the acoustic suspen- 
sion speakers could guarantee us a 

smooth, clean low bass and so these 
speakers moved in the thousands into 
homes everywhere. It was worth the 
sacrifice in efficiency just to have that 
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sort of sound conventiently available, 
in small packages. 

Computer Design 
Now we have calculators and com- 

puter techniques to design and pre- 
cisely predict an optimum shaping for 
those old-fashioned ports and back - 
wave escape tubes. But most of all, we 
can design new high -efficiency sys- 
tems as integrated units, even down 
to the simplest, the speaker and en- 
closure permanently matched. Result, 
a far better sound, right down the 
line, than in the old days of empty 
boxes and free speaker choice. With 
all this going for us, is it surprising that 
we should now begin to back away 
from the low -efficiency speakers even 
though we have plenty of power to 
drive them? The new speaker systems 
play louder, easier, and they now 
sound just as good, bass and treble, 
give or take a bit for the argument. 

We now have some lovely power 
options. We can simply play louder, 
and LOUDER, as plenty do. Better, we 
can play our music at reasonable lev- 
els and yet have the reserve to cover 
the most exquisitely extensive tran- 
sient peaks which, we know, are mo- 
mentarily far more potent than the 
lowly average level shown by the VU 
meters. We like this new power head- 
room. We can hear it. We want more 
and more power. More speaker effi- 
ciency, too. We can use them both. 

Yes, we will be seeing a lot of mod- 
est four-way speaker installations in 
these coming years; the idea is too 
good to drop and music will not let it 
fail. We will need small speakers for 
this, four for two, inconspicuously. 
(With four, bass is not a great prob- 
lem.) I see headroom needed, every- 
where. Small speakers, efficient, yet 
smooth in the bass end. Four-way am- 
plifiers with a lot more power, mod- 
estly presented, than most of our 
present showy quadraphonic receiv- 
ers now offer. Too little! What we will 
want is a reasonable 50/50/50/50 and 
on upwards to 100 x 4 and more. Not 
louder! Cleaner. That's the head- 
room. More headroom at every level 
of price. Power to spare, along with 
simplicity and spareness of controls. 

Super hi-fi? There's always a place 
for that, at any price. So let's go 
straight forward on our present 
track-to amps rated as 1000/1000, 
common as chickens used to be, and 
superb new speakers the size of a 

house, or at least a chicken coop, 
which respond to one watt of pwer 
(electrical) with a roar you can hear a 

mile away. Now that'll be headroom 
for you. go, 
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Not everyone can sell you a receiver 
that looks as good as this. 

The RS4744 is the top stereo 
receiver in our line. And we think 
it looks good from any angle- 
value, performance and specs. 

Audio magazine said "...we 
note that 
most re- 
ceivers in 
this price 
range offer 
less power 
(usually 50 
or fewer Typical specifications 

watts per channel) and don't 
have as many control features as 
this top -of -the -line entry from 
Sylvania. "* 

But, 
don't just 
take other 
people's 
word for it, 
check the 
specs out 
for yourself. Power from 20 Hz -20 kHz 

Power output of 60 Watts min. 
RMS per channel at 8 ohms from 
20 Hz to 20 kHz with no more 
than 0.25% 
total har- 
monic dis- 
tortion. 

Three 

Amplifier Rating 

Power, min. RMS, at 8 ohms, 
20 Hz to 20 kHz 60 Watts 

Total harmonic distortion 
at rated power output 0.25% 

FM Tuner Rating 

Usable sensitivity (IHF) 
300 ohms 1.8 µV 

50 dB quieting sensitivity 3.0 µV 

Signal/noise ratio 100% mod. 67 dB 
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Active tone controls 

wide -range tone controls that let 
you tailor bass, mid -range and 
treble response to your speakers, 
room and ears. 

570 

Active high- and low-cut filters 
that have a 
sharp 12dB/ 
octave slope 
to reduce 
noise and 
rumble with 
minimum 
effect on music. Tone control action 

In the tuner section, you'll find 
features such as a phase -locked 
loop for long- 
term stabil- 
ity. An I H F 

sensitivity of 
1.8 /IV and a 
3.0 µV level 
for 50 dB 
quieting. FM Quieting 

And the front panel doesn't 
get by on just its good looks 
alone. Its functionally designed 
pushbutton bank puts a wide 
range of 
control 
capabili- 
ties right 
at your 
fingertips 
for mode Functional design 

selection, scratch and rumble 
filters, three -stage FM muting 
and loudness control. 

Listen to the RS 4744 at your 
Sylvania dealer's today. You'll 
find its specs sound every bit as 
good as they look. 

SYLVAN IA 
Check No. 12 on Reader Service Card 



Behind The Scenes 

IN THE AUGUST, 1974 issue of 
Audio, I reported that at the 
48th convention of the Audio 

Engineering Society in Los Angeles 
the BASF tape people had introduced 
their "Unisette." This was a scaled -up 
version of the Phillips compact cas- 
sette-some 40 per cent larger 
-which used quarter -inch tape and 
operated at a 3 3/4 ips tape speed. 
Among its claimed advantages, aside 
from the obvious benefits of wider 
tracks and higher tape speed, were 
openings in the cassette shell to ac- 
comodate erase, record, and separate 
playback head for true monitoring ca- 
pabilities, the option of single- or 
dual -capstan tape drive, and a meth- 
od of tape tension control. Very sig- 
nificant was the fact that tape guid- 
ance was a function of the playback 
machine, rather than the cassette, as is 

the case with the current "compact 
cassettes." Thus accuracy of tape 
guidance remained invariable for all 
Unisettes, with the advantages of 
stable azimuth and low wow and flut- 
ter. 

BASF envisioned the Unisette in 

such applications as high -quality au- 
tomated radio programming, lan- 
guage laboratory machines, "audi- 
ophile quality" cassette record- 
ing...they even had a track layout for 
quadraphonic sound in their techni- 
cal manual. It was reported that the 
first Unisette machines would be built 
by Willi Studer and that negotiations 
were "under way" with Sony and 
TEAC to produce Unisette recorders. 

It is now close to two years since 
the introduction of the Unisette, and 
the anticipation of an early entry of 
this product into the audio market 
seems to have been overly optimistic. 
I have checked with the BASF people 
a number of times in these inter- 
vening months on the progress of the 
Unisette, but they had little to report. 
Ultimately at the March AES con- 
vention in Zurich this year, Willi Stu- 
der did show a prototype Unisette 
machine which was obviously slanted 
towards the professional market and 
priced accordingly. As far as the audi- 
ophile segment of the potential Uni - 

Bert Whyte 
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sette market was concerned, nothing 
seemed to be forthcoming from any 
quarter. 

Ironically, just a few weeks after I 

made one of my periodic checks with 
BASF about the Unisette, rumors be- 
gan to circulate that several Japanese 
companies would soon be intro- 
ducing Unisette machines. On April 
21st, Panasonic/Technics invited the 
audio press corps to a preview of 
some new cassette decks (about 
which, more at a later date), with Mr. 
Toshio Morimoto, chief engineer of 
the tape recorder products division 
on hand. After a runthrough and 
demonstration of the new decks, we 
had luncheon, and then the bomb- 
shell was dropped. ...instead of 
verifying the rumors about the 
Unisette, it was announced that Sony 
Corporation, Matshushita Electrical 
Industrial Company (parent company 
of Panasonic/Technics), and TEAC 

Corporation had jointly developed a 

new audio recording system known as 

the "Elcaset"...meaning large 
cassette. It was also announced that 
the Aiwa Company and JVC (Victor 
Company of Japan) had agreed to 
adopt the Elcaset system. 

Another Format 
What is the Elcaset system? Simply 

put, it is a variation on the Unisette 

theme, with modifications and embel- 
lishments which the Japanese feel 
have significant advantages. Like the 
Unisette, the Elcaset uses standard 
quarter -inch magnetic tape at a speed 
of 3 3/4 ips. The Elcaset measures 152 

mm wide by 18 mm in height by 106 

mm in depth...approximately 40 per 
cent larger than the standard compact 
cassette. While the width of the Elca- 
set tracks are naturally greater than 
those in the cassette, since it uses 
quarter -inch tape, the disposition of 
the tracks is the same as the cassette 
for mono/stereo compatibility. How- 
ever, in between the two pairs of ster- 
eo tracks are two narrow "control 
tracks," which can be used for such 
purposes as automated programming, 
slide changing, etc. A prototype Elca- 
set shell was circulated among us, and 
we were furnished diagrams explain- 
ing the functions of the many holes 
and openings in the shell. 

There are large "positioning" holes, 
and openings that obviously are for 
dual capstan tape drive. As with the 
Unisette, once the Elcaset is inserted 
in the recorder, it remains rigidly 
fixed in place. Unlike the Unisette, in 
use, tape is pulled out of the Elcaset 
shell and is transported on what is es- 
sentially an open -reel drive system. 
This allows the use of separate erase, 
record, and playback heads, per - 
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Size isn't everything 

Japan. Land of the audio giants. Com- 
panies like Pioneer, Sony, Yamaha. Each with 
100 times the engineers, production efficien- 
cy, research facilities, marketing resources, 
and sales - than your average good-sized 
U.S. or U.K. manufacturer. 

November 3rd, 1975, Prince Hotel, Tokyo. 
The scene of a hallmark event - the 5th an- 
nual Japan Stereo Components Grand Prix 
Contest. An occasion which has indeed 
become the Grand Prix of the Japanese 
audio scene. Stereo components from Japan, 
the U.S., the U.K., and Europe - to be judg- 
ed on the basis of performance and design 
by eight famous Japanese hi-fi journalists. 
Among the entrants: a small speaker, the 
UL6, recently launched by a not -so -big com- 
pany: Celestion of England. 

January 1976 - the results. AMONG ALL 
THE ENTRANTS, WORLDWIDE AND 
JAPANESE, ONLY ONE SPEAKER WINS THE 
GRAND PRIX: CELESTION'S DIMINUTIVE 
UL6. 

Surprising? Not really. All the engineers, 
efficiency, marketing and money in the 
world are not sufficient to build a great 
speaker. Intangible resources are needed: 
experience, intuition, and dedication. 
Resources which Celestion has more of than 
any other speaker company in the world. 

Since 1924, Celestion engineers have 
dedicated themselves uniquely to one art - 
that of building great speakers. And to doing 
it all by themselves - from scratch. 

Starting from the outside, we see that styl- 
ing is a special feature of the UL6, with 
beautiful dark walnut finish on all sides - 
even on the front baffle -board which is nor- 
mally concealed by the grille. The gri!le con- 
sists of a slim frame carrying two stand-off 
ribs to give a three -faced appearance when 
the black, acoustically transparent cloth is 

stretched over it. 
Now for the guts. UL6 deploys the new 

HD1000 ultra -wide dispersion 1" dome 
tweeter, a new Celestion mid -bass unit with 
massive magnet system and specially treated 
Bextrene diaphragm, and a new ABR (aux- 
iliary bass radiator) which extends bass 
response, raises sensitivity and reduces dis- 
tortion to negligible limits. These advanced 
precision components were totally research- 
ed, designed and built by Celestion to op- 
timize overall performance in the UL6. The 
result is clean, tight, smooth response from 
35 Hz -28 kHz. Performance so superlative 
that we realistically predict that UL6 will 
become the reference standard for 
bookshelf -size speakers. 

Celestion UL6. Not gigantic. Not made by 
a giant. Just a giant -killer. 

Sole North American Distributors: 
ROCELCO INC. 160 Ronald Dr., Montreal, Canada H4X 1M8 Phone (514) 489-6842 

Also Distributors for Decca Cartridges and Record Cleaning Devices 



Because 
good 

tracking 
isn't 

enough. 

List Price: $115.00 

The Micro -Acoustics 
2002-Q Cartridge 

No matter how much you hear about 
tracking ability, it can't tell you everything 
about cartridge performance. Because 

tracking ability only tells how well a 

stylus stays in the groove on loud 
passages, at low pressures. Transient 

ability is just as important. Without it, no 
cartridge can reproduce music with 

really lifelike clarity- because music is 

mostly transients. 

The problem was, no cartridge offered 
both. So you had to choose between 
low record wear (tracking ability) and 

accurate reproduction (transient ability). 
Until now. 

For the first time, superb transient and 
tracking ability are available in the same 

cartridge - the Micro -Acoustics 2002-e. 
Designed by the world's leading 

manufacturer of record -mastering styli, 

with direct -coupled electrets and 

low -mass beryllium stylus bar that offer 
the most transparent sound your critical 
ears have ever heard. Tracking at only 

one gram. 

But don't take our word for it. We've 
prepared a unique demonstration record 

to help you evaluate and compare 
cartridge transient and tracking ability. 

Just send $3.50, and we'll mail you one 
postpaid. For free information, and the 
name of your nearest dealer, just write. 

nia 
Micro -Acoustics Corporation 

8 Westchester Plaza 
Elmsford, N.Y. 10523 

mitting monitoring in normal open - 
reel fashion. This stationary shell/ - 
open -reel transport system as- 
sures accuracy of tape guidance and 
independence from irregularities and 
imperfections in the Elcaset shell 
which could affect azimuth and wow 
and flutter. The Elcaset will be avail- 
able in three different types of mag- 
netic tape material including (rather 
surprisingly, in view of the 3 3/+ ips 
speed), chromium dioxide. There will 
be LC60 (30 minutes each side), and 
an LC90 (45 minutes per side) Elcasets 
available. Some special "holes" in the 
Elcaset shell afford automatic "code" 
selection of proper bias and equal- 
ization for the three tape types, as 

well as automatic Dolby selection. The 
time constant of the Elcaset tapes will 
be 3180 microseconds, plus 70 micro- 
seconds, and the reference recording 
level will be 185 nWb/m, as in normal 
3 3/+ ips open -reel tape. As a com- 
parison of tape thickness...regular 
cassette is 0.012 mm in a C90, 0.013 
mm for an Elcaset LC90, and 0.038 in 
open reel. Performance claims for the 
Elcaset system include full spectrum 
frequency response, wide dynamic 
range, and greater "head room," plus 
lower distortion because of less possi- 
bility of tape saturation. 

What Will It Cost? 
Needless to say, we all found this El- 

caset announcement quite surprising 
but nonetheless very exciting. Mr. 
Morimoto graciously divulged as 

much information as he could, in- 
cluding the fact that quadraphonic El- 
casets were a distinct possibility. As to 
cost, while specific figures were not 
given, a "ballpark" estimate is that a 

typical Elcaset recorder would be 
around the 700-800 dollar mark, with 
blank Elcasets at about 25-20 per cent 
higher than the equivalent open -reel 
tape. Recorded music Elcasets would 
seem a natural consequence, espe- 
cially with JVC in the picture. 

Why did the Japanese choose to de- 
velop the Elcaset system rather than 
adopt the Unisette? A good guess 
would be that the mechanism needed 
for the Unisette concept would have 
been too expensive to produce...so 
much so as to preclude it from the 
consumer audio market. Perhaps 
there were licensing problems with 
the Unisette. It may simply be national 
pride or that ever-present attitude 
called "face." Whatever the reasons, I 

am bound to say, with all due respect 
to BASF for their pioneering work on 
the Unisette, that with the consid- 
erable "clout" of the five Japanese 

companies currently committed to 
the Elcaset system, the future of the 
Unisette...at least in the consumer 
audio market...is uncertain. 

Inevitably, we get to the ques- 
tion..."who needs it?" What is the El- 

caset in aid of? Why still another tape 
configuration to further complicate 
the market? As seen by the Japanese 
backers of the Elcaset system, it is pri- 
marily intended to satisfy the de- 
mands of those people who want 
higher audio quality than the cassette, 
but are too fumble -fingered to use or 
are intimidated by open -reel record- 
ers. The Elcaset would appear to 
bridge the gap between upper -end 
cassette machines at about the 500- 
600 dollar range and the open -reel 
machines from 1000-1200 dollars up- 
wards. Whether it is called the Uni - 
sette or the Elcaset, my feeling toward 
the concept of a quarter -inch 
tape/3 3/4 ips "jumbo" cassette hasn't 
changed...I think it is a commercially 
viable product, that will fill a distinct 
need, as well as create an entire new 
market. I look too at the potential of 
the Elcaset...for example, with a two - 
speed capstan motor, one could oper- 
ate at 7 r/z ips speed for still greater 
sound quality...or conversely at 1-7/8 
ips speed for 90 minutes of recording 
per side on an LC90. The possibilities 
for bringing true discrete quad- 
raphonic tapes to the audio consumer 
at moderate cost is particularly attrac- 
tive as well. 

As to availability, the folks at 
Technics by Panasonic hedged a bit, 
but allowed as how they might have a 

machine ready for the market 
sometime this fall. A later press 
release, however, from Superscope, 
tells us that two models from the Sony 
line, both front loaders, will be 
previewed at the June Consumer 
Electronics Show in Chicago. The 
release goes on to say that the Elcaset 
system will find its way into both the 
Superscope and Marantz lines by ear- 
ly 1977. We'll keep a close watch on 
developments with this Elcaset con- 
cept. 

Headphones and Amps 
As a rule I don't do very much lis- 

tening to music via headphones ... 
maybe because I did so much of it in 
my binaural experiments way back in 
1950-53. Be that as it may, I have had 
reason to do a lot of headphone work 
recently in conjunction with some 
cassette experiments...which will be 
reported on in due course. I have 
quite a collection of headphones, but 
decided to try the new Yamaha HP -1 
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PART TWO: 
THE END OF THE DOUBLÉ STANDARD. 

In the frequency range where you find most music, our least expensive 
speaker offers virtually the same flat frequency response 

and freedom from distortion as our most expensive speaker. 
Until recently, you could 

consider the selection of 
speakers an act of faith. 

Because of the lack of in- 
dustry standards and the 
resulting confusion in the mar- 
ketplace, the speaker buyer 
had to depend almost totally 
on personal taste and subjec- 
tive evaluation. 

But no longer. 
At Yamaha, before we de- 

signed a new line of speakers 
that would equal the revo- 
lutionary standard of our elec- 
tronic components, we first 
defined our goal: 

High accuracy across the 
musical spectrum. One of the 
few objective criteria for rat- 
ing speaker performance. 

Then we proceeded to make 
all Yamaha speakers to a sin- 
gle revolutionary standard of 
accuracy: 

A frequency response curve 
that varies by no more than 
±3dB from 100 Hz to 15,000 Hz. 
With typically no more than 
1% harmonic distortion. 

But since the frequency 
range of all our speakers ex- 
tends well below 60 Hz to 
beyond 15,000 Hz, why do we 
even bother mentioning this 
figure? 

Because, with the exception 
of the very deepest rumblings 
of a pipe organ, all music is 
produced within this range. 
In fact, few if any commer- 
cially available stereo press- 
ings have frequencies below 
100 Hz and above 15,000 Hz. 

Yamaha's success in achiev- 
ing a single standard of accu- 
racy in all our speakers is 
confirmed in the chart above. 

Unlike the frequency re- 
sponse curves of other speaker 
manufacturers which indicate 
unnatural booming in the bass, 
added sparkle in the treble, 
and extreme loudness level 
variations of as much as 10 dB, 
Yamaha's frequency response 
curves show a relatively 
straight line, which indicates 
uncolored, natural sound. 
Yamaha's musical heritage. 

Yet, in spite of Yamaha's 
objectivity in design, the per- 
ception of sound remains 
subjective. 

That's why Yamaha speak- 
ers aren't designed to meet 
objective standards alone, but 
to meet a higher standard: the 
ears of the people who make 
Yamaha's world-famous musi- 
cal instruments. 

NS -1000 
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20 Hz 100 Hz 15 kHz 20 kHz 
While many manufacturers offer accurate reproduction only in their top -end sp akers, 
Yamaha brings you an extremely high degree of accuracy ìn all models throughout the line. 
The above curves. comparing the NS -1000 with the NS -2, were recorded under the following conditions: 
1. Equipment used - Bruell & Kjaer IB&KI 41:33 microphone. 1022 oscillator, 2113 spectrometer. and 2305 
recorder. 2. Input -A "pink" noise source was used with an input level of 3 watts (significantly higher. 
more rigorous, and more closely corresponding to actual home listening levels than the commonly used 
industry standard of I watts. 3. Measurement-Each loudspeaker was placed in "free field" loft the 
floor and no closer than 5 feet to any wall boundary in an average size listening room). A multiplicity of 
curves were taken at various points in the listening room and averaged. to produce the total energy 
curves pictured. 

Since 1887, Yamaha has been 
making some of the finest mu- 
sical instruments in the world. 
Pianos, organs, woodwinds, 
guitars, and brass. 

With our musical instru- 
ments, we've defined the 
standard in the production of 
fine sound. And now, with our 
entire line of speakers and 
electronic components, we've 
utilized not only our studio en- 
gineers, but also our musical 
instrument designers to de- 
fine the standard of music 
reproduction. 

It's called Natural Sound. 
And it's totally unique to 
Yamaha. 
Five different speakers, 
built to one standard. 

Yamaha offers five different 
speaker models, ranging in 
price from $1,350 a pair down to 
$200 a pair. 

At the top, the revolution- 
ary beryllium dome NS -1000 
Series, offering the ultimate in 
state-of-the-art performance. 
Following the NS -1000 are our 

other three-way types: the 
NS-690,NS-670, and NS -3. Our 
least expensive, but still highly 
accurate, is the two-way NS -2. 

Since each is built to the 
same high quality standard, 
you're probably wondering 
what those extra dollars are 
buying. 

It's very simple. 
To satisfy the most demand- 

ing audiophiles, those extra 
dollars buy extended response 
at the frequency extremes. 
Higher sound levels with equal 
or lower distortion. More 
power handling capacity. More 
tone controls to contour the 
tonal balance of the speakers 
with the characteristics of the 
room. 

More specifically, on our 
model NS -670 and above, 
Yamaha offers die-cast speaker 
frame baskets to eliminate po- 
tential resonance. Luxurious 
wood enclosures (even rare 
ebony wood!). Tangential -edge 

suspension for midrange and 
tweeter domes to provide 
smooth response. Acoustic 
equalizers on tweeters to flat- 
ten frequency response and 
enhance dispersion. Diago- 
nally edge -wound voice coils 
for greater diaphragm control 
and increased transient re- 
sponse. Plus thick felt lining 
inside the cabinetry to isolate 
rear sound waves for distor- 
tion -free bass response. 

But regardless of how much 
you pay, every Yamaha 
speaker is built to the same 
essential construction criteria 
and tonal accuracy. 

Proven acoustic suspension 
design. Dome drivers for bet- 
ter high frequency dispersion. 
Carefully matched crossover 
networks. Andheavily rein- 
forced, extremely rigid en- 
closures. 
The End of the 
Double Standard. 

The single standard of per- 
formance found throughout 
the entire line of Yamaha 
speakers is a demonstration of 
product integrity that no other 
manufacturer can claim. 

But in the final analysis, 
only your ears can be the 
judge. 

That's why we invite you to 
visit your Yamaha audio dealer 
soon. His knowledgeable sales- 
men and extensive demonstra- 
tion facilities can save you 
time and trouble in selecting 
the speaker that's right for 
your budget. And right for 
your ears. 

International Corp., P.O. Box 6600, Buena Park, Calif. 90620 
Check No. 36 on Reader Service Card 



 

FASTEN 
YOUR 

SEATBELT 

Two-wcy E peaker KIL 

...and get ready to hear a fantastic steree 
component music system. 

IN YOUR CAR. 
The AudioMobile SA500 car stereo system reproduces music with 

astounding clarity and power; and is compatible with 
every car radio and tape player on the market. 

THE COMPONENTS 
50 Watt RMS *Stereo Power Amplifier 

Precision Preamplifier/Equalizer 
Two-way Monitor Speaker System 

Buckle Up: experience a musical trip you'll never forget. 

*Typically less than 0.3% THD @ 20 Watts RMS per channel into 3 ohms, over the 
entire frequency spectrum from 20Hz-20kHz. 

AnAudioMobile, Inc. 
3625 W. McArthur Blvd., Santa Ana, Calif., 92704 (714) 549-2730 

Ar 
I would like to hear the AudioMobile SA -500 Component Car Stereo System. 

Please send me full information and names of dealers in my area. 

NAMF 

ADDRESS 

CITY STATF ZIP 

Mail To: AudioMobile, Inc., 3625 W. McArthur Blvd., Santa Ana, Calif., 92704 (714) 549-2730 

Check No. 4 on Reader Service Card 

model which was recently sent to me. 
These headphones are of a rather un- 
usual design. The diaphragm is a 

gossamer -light polyester film, to 
which is bonded (in some fashion) a 

voice -coil of flat aluminum wire 
wound in a spiral so as to drive the en- 
tire area of the diaphragm. Two discs 
of ferrite magnetic material, with 
holes punched in them to permit 
transmission of sound, "sandwich" 
the diaphragm. The phones are open - 
backed, but appear to have more 
isolation than usual with this con- 
struction. As an added bonus, the HP - 
1 phones are very light, and easy to 
adjust. I am reporting on these 
phones, because I was singularly im- 
pressed with their performance. 
Overall response was very smooth 
and wide, with obviously low distor- 
tion. The sound was very clean, with 
exceptional transient response. But 
what really raised my eyebrows was 
the superb bass response...solid, 
clean, well -damped bass that certainly 
extended well below 30 Hz. It was 
possible to hear a distinct "attack" 
and "skin -tone" on tympani and bass 
drum, and contrabassi had a most 
natural sound both pizzicato and ar- 
co. 

Speaking of headphones, it appears 
that there are quite a few high -quality 
pre -amplifiers and amplifiers, which 
do not have headphone input jacks. 
According to some designers there 
are some very pertinent reasons, in 
matters of added distortion, why 
these units do not have this facility. If 
you want to use these amplifiers for 
headphone listening, you will have to 
interface your phone plug with either 
a screw barrier output strip or wrestle 
with banana plug outputs. There is the 
added problem of coping with high 
wattage output from these amplifiers, 
as most of these units which do not 
have headphone jacks, do not have 
volume control pots either. If the kind 
of people who own these fancy units 
want to do some high quality head- 
phone listening...what to do? At their 
friendly Crown dealer they will find a 

most versatile slim -line amplifier, the 
D-60. This 32 -watt per channel unit is 

widely used in bi- and tri -ampli- 
fication set-ups and, increasingly, for 
headphone listening. It has a head- 
phone jack whose output impedance 
is perhaps half an Ohm and will 
handle phones of the 8 Ohms and 
higher values usually found in con- 
sumer models. The input is 25 kil- 
Ohms, and left and right control pots 
are furnished. Not cheap at $289.00, 
but the answer for high quality head- 
phone listening, when there just 
aren't any facilities on the main units. 
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THE EQUALIZATION LEADER... 

WHY? Because WE CARE about HOW an equalizer does its job BEST! 
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BRAND AND MODEL 

IHF Sensitivity, 44V(dB0 
Mono 
Stereo 

50 dB Quieting, µV(dBf) 
Mono 
Stereo 

Mono S/N @ 65 dBf (dB) 

Stereo S/N @ 65 dBf (dB) 

Mono THD (%) 
1 kHz 
100 Hz 
6kHz 

Stereo THD (%) 
1kHz 
100 Hz 
6kHz 

Max. Power/Ch. 
at clipping 

Separation (dB) Stereo FM 
1 kHz 
100 Hz 
10 kHz 

PIONEER PANASONIC MOTOROLA 
KP-SOft CQ-840EU TC877AX 

0.9 (10.5) 5.0 (25.4) 1.8 (16.7) 

15.0 (34.9) 12.0 (33.0) 3.4 (22.0) 

1.2 (13.0) 15.0 (34.9) 3.0 (21.0) 

15.0 (34.9) 55.0 (46.2) 42.0 (43.9) 

62 

57 

74 

63 

71 

60 

0.58 1.5 
0.65 35.0 
1.90 3.0 

0.85 1.8 
3.00 26.0 
2.70 3.4 

3.2 W 3.0 W 

1.57 
5.3 
1.7 

1.9 
5.2 
3.7 

2.9 W 

35 35 27 

30 26 23 

21 16 22 

Cassette Section 50-8000 
Response, Hz s 3dB 

Wow and Flutter (wrens%) 0.2% 
AM Included ? No 

iseeAutomatic Tuning ? 

Preset Pushbuttons 

Approx. Price, $ 

100-5000 80-4000 
f3dB ±3dB 

0.2% 0.13% 
Yes Yes 

No No No 

No No No 

160.00 160.00 170.00 

Three 
Car Stereos 

Tested 
LEONARD FELDMAN 

EXACTLY ONE YEAR ago we examined five car radios 
produced by as many manufacturers and intended 
for add-on installation in an automobile after the car 

leaves the factory. Prices of the units tested ranged from a 

low of around $170.00 to a high of over $800.00 and all of the 
units measured had provisions for either cassette or 8 -track 
cartridge playback. Results were disappointing if one were 
to compare the performance of any of these units with that 
from even the least costly, low -powered, high-fidelity 
AM/FM stereo receiver intended for home use. In fact, con- 
sidering their fairly low power output capabilities, their high 
distortion measurements, and their relatively poor sensi- 
tivities and 50 -dB quieting points, we were rather surprised 
at the fairly pleasant kind of sound these car units delivered 
when hooked up to a pair of speakers typically used in auto- 
mobile installations. 

Recently we were contacted by Pioneer of America (one 
of whose models had been tested for that report last year), 
who told us that they had developed and were going to 
market a "true" high-fidelity car stereo FM radio with cas- 
sette playing facilities. Rather than test that new model by it- 
self, we decided that it might be a good idea to have another 
look at a few more of the current crop of car add-on ra- 
dio/tape units. So, this current test report includes not only 
the Pioneer KP -500 unit, but a new unit from Motorola as 

well as a current model from Panasonic. 
All three units tested operate from 12 to 15 volt power 

sources, with ground or chassis returned to the negative ter- 
minal of the car battery. All of the units employ 75 -ohm un- 
balanced antenna inputs and use coaxial connectors of the 
type which normally feed car antennas to built-in factory 
supplied radios. The Pioneer KP -500 has only FM reception, 
while both the Panasonic and Motorola model offer AM re- 
ception as well. All three units can play back prerecorded 
cassettes. The Pioneer unit is intended for under -the -dash 
mounting, while the other two units are intended for in - 
dash installation. The Motorola unit employs a clever cas- 
sette insertion arrangement, which has also appeared else- 
where, in that the entire dial scale, pointer and all, simply 
flips up and inward as a cassette is inserted (with its long di- 
mension running from front to back). This not only makes 
the unit extremely compact (7 in. wide by 7 in. deep by 1-7/8 
in. high) but helps discourage theft, since one cannot tell by 
looking at the unit that it does have provision for cassette 
tape playing, thus making it less desirable. Both the Pan- 
asonic and the Pioneer units have separate cassette doors, 
but in each case the cassette is inserted with its short dimen- 
sion running from left to right to conserve panel space. 
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Pioneer of America KP -500 
The Pioneer unit was the only one of the three tested 

which is supplied with a really complete set of published 
specifications, and quite impressive they are too. Usable 
sensitivity is listed as 12.0 dBf (1 µV @ 75 ohms), and 50 -dB 
quieting in mono is 14.3 dBf (1.4 µV @ 75 ohms). Selectivity is 

given as 74 dB, while a capture ratio of 1.8 dB is claimed. S/N 
ratio (presumably in mono) is given as 68 dB. Audio power 
output is listed at 3.8 watts per channel (with no qualifying 
values of THD or power band), and-surprise of sur- 
prises-the bass and treble controls offer 10 dB of boost or 
cut at 100 and 10,000 Hz (unlike the usual single control 
"treble cut" tone control systems offered on most car units). 
Wow and flutter for the cassette tape mechanism is listed at 
0.3%. The KP -500 has a suggested retail price of $160.00. 

The front portion of the KP -500 slopes slightly upwards 
which provides improved visibility of controls and dial set- 
tings. At the right is a circularly calibrated FM frequency dial 
with a clock -type rotating pointer. Frequency calibration is 

at every 2 MHz and is almost, but not quite, linear. Along 
the upper edge of the panel, to the left of the circular dial, 
are tiny bass, treble, and balance controls and somewhat 
larger knobs for volume adjustment and station tuning. Be- 
low the tuning control are three tiny toggle switches, one of 
which introduces interstation muting, another providing 
two levels of FM sensitivity for Local or Distant reception, 
and the third for turning on the radio. Even with this Radio 
On switch in its off position, power is automatically turned 
on when a cassette is introduced into the nearby com- 
partment. To the right of the cassette compartment door is 

another toggle switch which actuates a loudness control cir- 
cuit. Below the cassette door are three rectangular transport 
controls, stop/eject, fast -forward, and rewind. No "play" 
button is needed since normal tape transport at 1-7/8 ips oc- 
curs when the cassette is fully inserted. The multi -conductor 
cable at the rear of the unit terminates with a socket, a plug 
connected to the positive supply lead (fused, with in -line 
fuseholder supplied), and speaker connecting leads, in- 
cluding ground returns. A recessed receptacle on the rear 
surface accepts the coaxial antenna connector referred to 
earlier. 

FM Performance Measurements 
Quieting and distortion characteristics for the Pioneer KP - 

500 in both mono and stereo operation are plotted in the 
graphs of Fig. 1. IHF usable sensitivity in mono was 0.9 µV 
(10.5 dBf), as opposed to the 1.0 µV claimed. Best S/N ratio 
in mono was 74 dB, while 50 dB of quieting in mono was 

reached with a signal input of only 1.2 AN (13.0 dBf). Stereo 
sensitivity and 50 -dB quieting were both governed by the 
stereo switching threshold which occurred at 15 AN (34.9 
dBf), by which time S/N was already 52 dB, reaching a max- 
imum of 63 dB for strong signals. THD in mono was 0.58%, 
increasing to 0.85% in stereo for a 1 -kHz signal. 

Figure 2 shows stereo separation capability, as well as dis - 
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tortion in mono and stereo, for different audio frequencies. 
THD at the low frequencies was rather high, in stereo, 
reaching 3.0% at 100 Hz. Separation at 1 kHz was 35 dB, de- 
creasing to 21 dB at 10 kHz. Audio response generally fol- 
lowed prescribed 75 microsecond de -emphasis at the mid 
and high frequencies, but is deliberately rolled off at the low 
end, probably to prevent distortion from the limited re- 
sponse of loudspeakers generally used in automobile instal- 
lations. 

Capture ratio measured just under 1.8 dB, while measured 
alternate channel selectivity was 70 dB-quite excellent for a 

unit of this type, even if a bit short of claims. Muting was 
overcome with a signal input of 8.4 µV (29.9 dBf). While dial 
calibration was off in the worst case by 1.5 MHz at 98 MHz, 
we understand that our sample was subjected to some se- 
vere environment and shock tests before being submitted to 
us and perhaps this degree of error in calibration may have 
resulted from these earlier tests. Certainly, the calibration 
could be easily adjusted and we do feel that in a car radio 
calibration is particularly important, since drivers cannot 
spend much time peering down at the dial while operating 
their vehicles. 

Amplifier and Cassette Section Measurements 
All measurements were made with a supply voltage of 14.0 

volts d.c., and 4 -ohm resistive loads were used for all power 
measurements of this and the other receivers tested. For a 

1.0% THD level at 1 kHz, the unit delivered 2.75 watts per 
channel (with both channels driven). At 10% THD, power 
delivered was 3.2 watts per channel, still somewhat short of 
the 3.8 watts claimed. Had a 3.2 ohm load been used (the 
nominal impedance of car speakers), perhaps the unit 
would have managed to "squeak through" at the claimed 
3.8 watts per channel, albeit at 10% total harmonic dis- 
tortion. Tone control action was as described, and it was 
nice to finally find a car unit that actually incorporates sepa- 
rate bass and treble controls that really work. Loudness con- 
trol circuitry also worked as expected and seemed well cali- 
brated in terms of the action of the master volume control. 

Wow and flutter of the cassette mechanism measured 
0.2% W rms. Using a test cassette tape, which we recorded 
for this purpose on our Nakamichi 1000 deck (known to 
have response out to 20,000 Hz) using low -noise high output 
tape, playback response of the KP -500 cassette player ex- 
tended from 50 Hz to 8 kHz for the -3 dB rolloff points. 

Panasonic Model CQ-840EU 
The Panasonic unit tested also retails for just under 

$160.00 and lists a power output capability of the amplifier 
section of 3.5 watts per channel (at 400 Hz, for 10% THD, 
into a 4 -ohm load). Wow and flutter for the cassette section 
is given as less than 0.4% W rms and frequency response for 
the cassette section is claimed to be from 50 Hz to 10,000 Hz 
(with no "plus or minus dB tolerance given). The only mean- 
ingful FM performance specification listed by the manu- 
facturer is stereo FM separation, at 25 dB. The unit is also ex- 
tremely compact, measuring 7 in. by 7 in. by 1-23/32 in. 
high. 

Since this unit is intended for in -dash mounting, major 
controls are arranged much like those found on factory -in- 
stalled radios, that is, concentric volume on/off and tone 
control knobs are at the left, while the tuning control is at 
the right. There is no balance control provided. The cassette 
insertion slot is centered above the frequency dial, which 

contains only a few frequency notations, thus serving only as 

a guide to the frequency being tuned in. An FM stereo light 
is also included in the dial area. Slide switches at either side 
of the dial area select AM or FM operation and DX (distant) 
or LOC (local) sensitivity. Eject and Fast Forward pushbut- 
tons are located to the right of the cassette door. A short 
length of coaxial cable emanates from the rear of the unit 
for connection of the car antenna's cable and plug. Separate 
speaker cables and power wire (with built-in fuse) plug into ap- 
propriately labeled sockets on the rear of the chassis. 

FM Performance Measurements 
Figure 3 plots quieting and distortion characteristics of the 

Panasonic CQ840EU for mono and stereo reception. IHF 
sensitivity measured 5.0 µV (25.4 dBf for 75 -ohm input), 
while in stereo, sensitivity was 15 µV (34.9 dBf). Ultimate S/N 
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in stereo was 60 dB, 71 dB for mono. THD measured 1.5% in 
mono and 1.8% in stereo for a 1 -kHz audio signal at 100% 
modulation. The 50 -dB quieting points for mono and stereo 
were 18 AN (36.5 dBf) and 60 AN (47.0 dBf), respectively. Ster- 
eo threshold (switching) occurs at a signal input of 3µV (21 

dBf). Limiting is poor in comparison to home units, as evi- 
denced by the rather high signal strength required before 
audio output levels off at its highest value. Separation and 
distortion as a function of frequency are plotted in Fig. 4. 

Best stereo FM separation measured 35 dB at 1 kHz, de- 
creasing to 16 dB at 10 kHz. 

Useful response of the radio portion of this unit does not 
extend much below 200 Hz, by which frequency distortion is 

already above 4.0%. The rising distortion is, however, com- 
pensated for by the fast roll -off in response built into the set. 
At 200 Hz, response is already down some 9 dB below the 
1 -kHz reference point. With the tone control fully clock- 
wise, high end response rolls off rapidly too and is down 
some 11 dB at 10 kHz compared to the required de -empha- 
sis characteristic called for in FM. With the tone control in 
its counterclockwise position, response at 10 kHz is down 32 
dB at 10 kHz relative to mid -frequency response, 21 dB 
down at 5 kHz. 

Cassette Section Performance 
Wow and flutter of the cassette section of the Panasonic 

CQ-840EU measured 0.2% W rms, exactly equalling the 
readings obtained with the Pioneer unit. Playback frequen- 
cy response extended from 100 Hz to 5000 Hz with reference 
to the -3 dB roll -off points. 

Amplifier Section 
At 1.0 watt output per channel of a 1 kHz signal, THD of 

the Panasonic unit (using 4 -ohm loads) measured just under 
2.0%. The 10% THD point was reached when 3.08 watts per 
channel were delivered to the resistive loads. With a 200 -Hz 
input signal, the 10% THD point was reached at a power 
output of 2.5 watts, indicating a limitation at the low end of 
the audio spectrum. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

INPUT - dBf (re: 1 x 10-15 WATTS) 

0 10 20 30 40 50 60 70 
L l L 

I` 

80 

141 1 
STEREO THD = 1.8% 

MONO THD-1.5%, 

90 

-1 

... 

STEREO S/N = 60 dB 

MONO S/N =71 dB 
J 

0.1 I 0 10 100 IK 

INPUT-MICROVOLTS ACROSS 75 OHMS 

30a! 
10 I 

3 Ó 

.3 

IOK 

I= 

ó 
rn 

I 

Panasonic CQ-840EU FM quieting and distortion. 

Panasonic CQ-840EU separation and distortion vs. frequency. 

v 

1 IN;2OUT °L L 
0 ; 
10 p 

1 
3.0 20 

1 L IN,R°OUT 
I 2.5 30 ...".... J/. 

Ji 
2.0 

S THD I^' 
1I 

MONO THD 
LS 50 .,% 1.0 

O. 

10 100 K 

FREQUENCY - Hz 

10K o 

Motorola Model TC877AX 
The third automobile radio/cassette unit tested was a Mo- 

torola Model TC877AX which is offered for sale at an aver- 
age retail price of $170.00. This unit is almost identical in size 
to the Panasonic unit and, like it, is intended for in -dash 
mounting. The control layout includes dual concentric 
knobs at left and right, with volume and tone controls form- 
ing one pair, and tuning knob plus balance control con- 
stituting the second pair of rotary controls. Long threaded 
shafts associated with these control pairs make for easy in- 
stallation of the unit, and the distance between these con- 
trol pairs can be varied by loosening hex nuts which retain 
the controls in place and sliding the entire control from left 
to right in wide slots provided. 

As we noted earlier, the dial area pivots out of the way to 
accept a standard tape cassette inserted with long dimen- 
sion oriented from front to back. A cassette Eject button is 

located above and to the left of the dial/cassette opening, 
and below it are three illuminated indicators which spell out 
Stereo, AM or FM and Tape, depending upon type of pro- 
gramming selected or tuned to. A fast -forward button 
(which must be held in to work) is located below these in- 
dicators. Along the bottom of the exposed section of the 
panel are four thin push buttons; one is a local/distance 

switch, the second selects AM or FM reception, the third se- 
lects mono or stereo, and the fourth is labelled Power Boost, 
about which we shall have more to say presently. Emanating 
from the rear of the chassis are a short length of cable with 
the standard coaxial connector and sets of color -coded 
wires terminated in polarized speaker plugs for connection 
to the pair of speakers used. A separate black wire, with 
built-in line fuseholder and fuse, connects to the positive 
voltage supply of the automobile. 

While supplied with well -written installation and oper- 
ating instructions and the necessary brackets and hardware 
for easy mounting, there were no performance specifica- 
tions supplied with the receiver. A full schematic diagram is 
included in the owner's manual though, and we were some- 
what surprised to note that AM and FM circuitry are com- 
pletely independent in this little unit. Three tuned circuits 
are used in the r.f. section of both the FM and AM tuners 
(tuning is accomplished inductively rather than by means of 
variable capacitors-typical practice in automotive radios). 

What is Power Boost? 
Flipping Motorola's Power Boost switch raises the sound 

level by changing the voltage divider action of the volume 
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I...... 
EJECT empno+wtA AM FM CASSETTE PLAYER 

control circuitry and also gives a different frequency re- 
sponse characteristic. In other words, when the switch is de- 
pressed, gain is increased by a finite amount so that program 
material sounds louder with a different frequency response. 
There is no increase in total power output capability regard- 
less of which of the switch positions is selected-just a 

change of gain! The point of this, says Motorola, is to quick- 
ly change the unit's output to a higher level with a response 
tailored to mask ambient noise, which is, of course, much 
higher on the road than in the home. An interesting ap- 
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proach to the problem of road noise but we would rather 
have had a higher powered amp section. 

Circuitry is otherwise quite conventional with bi -polar 
transistors used even in the r.f. amplifier of the FM section, 
quadrature detection of FM, and a phase -lock -loop multi- 
plex decoder section incorporated. Two -stage tape pre- 
amplifiers are used for the cassette playback section. Selec- 
tion of AM or FM is effected by simply applying supply volt- 
age to the appropriate circuits. Power output stages are 
push-pull and use PNP-NPN complementary pairs, with 1000 
µF capacitive coupling to speakers. 

FM Performance Measurements 
Quieting and distortion characteristics of the Motorola 

TC877AX unit are plotted in Fig. 5. IHF sensitivity in mono 
measured 1.8 µV (16.5 dBf), while in stereo the sensitivity 
was 3.4 µV (22.0 dBf). To reach 50 dB of quieting, 2.9 µV (20.7 
dBf) of signal was required in mono, 42 µV (43.9 dBf) for ster- 
eo. Signal-to-noise ratio in mono reached 62 dB with strong 
signal inputs and 57 dB in stereo. Mono THD was 1.57% in 
mono and 1.9% in stereo for a 1 -kHz modulating signal. 
Stereo threshold was the lowest of all three, measuring 1.0 
µV. This might prove to be a disadvantage (at these low sig- 
nal levels, stereo reception is all but impossibly noisy) were 
it not for the stereo/mono switch provided on the front 
panel which allows the user to switch back to quieter mono 
reception when weak -signal stereo reception is too noisy. 

As shown in Fig. 6, stereo separation at 1 kHz measured 27 

dB for the Motorola unit and remained relatively good out 
to 10 kHz, at which frequency it measured 22 dB. The use of 
that phase -lock -loop IC circuit (Motorola's own) no doubt is 

helpful here. Distortion at low audio frequencies was up 
(5.2% at 100 Hz), though frequency response is not rolled 
off quite as rapidly in this unit as in the Panasonic. Response 
was down some 5.5 dB at 50 Hz and was accurate to within 3 

dB up to 15 kHz at the high end (with tone control in the 
maximum clockwise position, of course). We measured a se- 
lectivity of 65 dB and a capture ratio of 2.5 dB for this receiv- 
er. Dial calibration was quite accurate though again, only a 

few numbers (without precise points or marks) are inscribed 
for AM or FM station selection. 

Cassette Tape Section 
The Motorola unit had the best wow -and -flutter measure- 

ments of all three units tested, 0.13% W rms, though its play- 
back response extended only from 80 Hz to 4 kHz ±3 dB. 
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Amplifier Section Measurements 
The amplifier section of the Motorola unit delivered 2.9 

watts per channel at 10% total harmonic distortion using a 1 - 
kHz input signal. Distortion decreased to 2.0% at 2.0 watts 
output but remained higher than 1.0% down to power out- 
put levels of 1.0 watt. 

Conclusions 
The table summarizes the important measurements made 

for the three units tested. Clearly, Pioneer's claim that they 
have succeeded in producing a "true hi-fi" car ra- 
dio/cassette player comes close to being fulfilled in terms of 
the unit's FM reception capability and cassette perform- 
ance. The Motorola unit runs a not -too -close second in FM 
performance but is clearly worse insofar as cassette playback 
response is concerned, though it did have excellent wow - 
and -flutter numbers for the transport system. As the table 
clearly shows, power output was quite similar for all three 
units, within a couple of tenths of a watt. This raises an inter- 
esting point. According to the Federal Trade Commission 
rule on power disclosure for home entertainment ampli- 
fiers, all of these units should have had to disclose power 
output in the now -approved and complete fashion required 
by the FTC for all amplifiers delivering more than 2.0 watts 
per channel. Is the loop -hole in the word "home entertain- 
ment?" If so, that loop -hole needs plugging we think. As it 
stands, all three amplifiers are rated at around 3 watts, yet 
there were fairly substantial differences in the power band 
which would have had to be published had these products 
been subject to the FTC rule. 

In listening tests (performed in our lab, and not in a mov- 

ing vehicle), the Pioneer KP -500 also won hands down and 
was noticeably more sensitive (receiving a greater number 
of stations than the other two when hooked up to a simple 
indoor dipole antenna with a suitable matching transformer 
for unbalanced 75 -ohm connection). 

In the test report we did for five car radios last year I con- 
cluded with the following statement: "Maybe I'm letting my 
audio snobbery show by suggesting that I'd like to put a 

small d.c.-to-a.c. converter in my car trunk to power a small 
home -type hi-fi receiver for serious listening on the high- 
way. Since that's difficult and pretty expensive, I will admit 
that FM stereo listening can be fairly pleasant using one of 
these medium -fi auto units." It appears time to modify that 
statement somewhat, if only insofar as the Pioneer entry is 

concerned. While still a long way from meeting the per- 
formance of the amplifier sections of even the most moder- 
ately priced home stereo receivers, the FM section has made 
a great step forward and is the equal of some home -bound 
hi-fi components. Its cassette reproduction, while not equal 
to that of home stereo cassette decks (and not equipped 
with record or Dolby playback facilities) does provide re- 
sponse that is far better than you can get from many AM 
transmissions and not very much worse than that obtained 
from some FM broadcasts. Since FM on the road is, at best, a 

hit and miss proposition, having cassette facilities on these 
relatively low-cost units is a worthwhile addition, particular- 
ly if you are in the habit of recording and preserving your fa- 
vorite selections on home cassette decks. Such recorded 
cassettes can be tucked in your pocket next time you travel 
and popped into such units for added listening pleasure in 
your car. 

BREAK THE SOUND BARRIER. 
The ADS-2002/Nakamichi 250 music system opens up a new era: genuine high fidelity from a 

miniature system for your automobile and your home. 
For the first time ever, you now can enjoy the same high quality music reproduction that you have come to 

expect from the finest component stereos in your automobile, boat, and motor home. 
ADS and Nakamichi Research, both famous for their superb home and professional 

audio equipment, have jointly developed a unique stereo system to bring you 
your own 55 mph concert hall. But, you can also remove the entire set in seconds 
and convert it to AC -operation: then take it to your summer cottage, dormitory, 
office, or wherever you like. 

This miniature music system is so small, it easily fits in your 
briefcase; it consists of two high performance 2 -way loud- 
speakers, six built-in, ultra modern power amplifiers and a 
tiny studio quality cassette player equipped with Dolby° 
circuits and all controls for the system. For home use there is 

an optional AC -power pack.- Drive to your nearest 
ADS dealer and ask him about the 55 mph Concert Hall. 

You will hear a dream come true. 

01S2002 
with NAKAMICHI 250 

(Right ADS2002 shown without 
mounting bracket. Left ADS2002 
shown with back panel removed) 

ADS, ANALOG & DIGITAL SYSTEMS, INC. - 64 INDUSTRIAL WAY - WILMINGTON, MA. 01887, U.S.A.-(61 7) 658-5100 

Distributed in CANADA by A. Allen Pringle, Ltd., 30 Scarsdale Road, Don Mills, Ontario 
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Study this page,because we don't 
want the price to suck you in. 

It would be a shame. 
People responding to something because 

it costs $900*. Not because it's worth $900. 
People captivated by price, not 

performance. 
We at Sony don't want anyone spending 

good money for a great turntable for a bad 
reason like an impressive price tag. 

Especially because there's so much tech- 
nology in the PS -8750 for you to fall 
back on. After you spring for the $900. 

So before you spend a lot of 
money on us, spend at least a little 
time with us. 

Total speed accuracy is our speed. 
Speed accuracy can be a 

problem for turntables because the 
stylus continually puts pressure on 
the record (and, in.turn, on our 
engineers.) 

In fact, as little as one gram of 
stylus pressure can cause a slow- 
down in record speed. A slow -down 
that is particularly noticeable in 
loud passages. 

Up till now, most good turn- 
tables achieved accuracy with a 

direct drive motor and a servo -system 
to control speed variations. 

It was fine for most people. And 
it still is. 

But for those with more ele- 
gantly attuned hearing, it's just not 
good enough. 

That's because the servo -system 
will not serve when it comes to 
small, low -frequency speed varia- 
tions. It is not sensitive enough, and 
the result is there to be heard-if 
you have the discernment to hear it. 

To get around this, Sony took 
the conventional servo -system and 
revolutionized it by adding a quartz 
reference and a phase lock 
circuitry. 

That mouthful is really easy to 
digest. The stable quartz generator 
emits a constant frequency. Any 
variations in speed monitored by the 
magnetic head are converted to 
changes in the phase of the signal. 
This is then compared against the 
quartz generator's phase signal. 

If they do not match, ourXtal-Lock corrects 
the speed variation instantly. 

A conventional servo -system has to wait 
for the error to appear as a change in fre- 
quency, and then it takes time to correct it. 

Sony can make the corrections 10 times 
faster. And within one cycle. All because 
Sony uses the phase difference as a source 
of information on speed error, rather than 
using the angular velocity. 

Chart A dramatically illustrates the 
dramatic difference. 

Why our tone -arm costs an arm and a leg. 
After conquering the drive system, Sony 

sped along to the tone -arm. The problem: 
constructing a light, strong tone -arm that has 
a low resonance quality. 

A high resonance quality means the 
tone -arm vibrates- performing a duet with 
whatever record is playing. 

Sony wrestled with the arm problem and 
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came up with a different material: a carbon 
fiber of enormous strength and equally 
enormous lightness. Moreover, it has a much 
smaller resonance peak than the aluminum 
alloy commonly used. (See Chart B, where the 
difference is demonstrated.) 

The carbon fiber worked so well that it 
was even incorporated into the head shell of 
the PS -8750. But Sony didn't stop at the tone - 
arm's construction. Next came the actual 
operation of it. 

Most turntables have one motor, oper- 

Not 
But 

ating both the drive system and the return 
mechanism. Meaning that the turntable is 
linked to the tone -arm. And very often, this 
linkage produces a drag on the arm. 

The PS -8750, however, proves that two 
motors are better than one. The motor that 
runs the tone -arm is totally isolated from the 
other motor that runs the turntable. 

This eliminates the drag, particularly the 
drag at the very end of the record. 
This drag is really a drag, because the 
return mechanism is preparing to 
activate itself, and the friction is 
therefore increased. 

Sony further innovates by 
designing pick-up and return cues 
that are optically activated. Like the 
doors in a supermarket, if you will. 

With the PS -8750, you get the 
best of the direct drive manual and 
the best of the semi -automatic. With 
none of the worst of either. 

Does your turntable give you bad 
vibrations? 

The same sound waves that 
travel from your speakers to your 
ears also travel to your turntable. 

This transference excites the 
equipment. Becoming acoustic 
feedback, or IM distortion. And the 
louder you play your record, the 
more of it you get. There's cabinet 
resonance. Ca used by sound waves. 

And there's something called 
record resonance. Caused by the 
friction of the stylus in the groove 
of a warped record. 

Sony, however, deals resonance 
a resounding blow. 

We have built the PS -8750's 
turntable base of an inorganic 
material that is acoustically dead. 

We have also undercoated the 
platter with an absorbing material 
that prevents it from transferring 
any bad vibrations to the good 
vibrations on the record. 

And we cut down on record 
resonance by pumping a silicone 
damping material into the record 
mat itself. By having contact with 
the entire record surface, it offers 
more support. 

for people who want the latest. 
the greatest. 
The PS -8750 represents a tonnage of 

innovation and a couple of real breakthroughs. 
It is not for those who want to spend 

$900 so they can say they spent it. 
It is for those who want to spend $900 so 

they can hear they spent it. 

SONY 
*Cartridge sold separately. Check No. 31 on Reader Service Card 
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CAR STEREO 

DIRECTORY 

Car stereo equipment its proliferat- 
ing, particularly in the wide variety of 
AM/FM radio, cassette, and eight - 
track tape gear available for post -sale 
or add-on installation. 

In this issue Audio presents a direc- 
tory of add-on equipment in many 
different configurations. It should be 

added that car manufacturers use 

some of these same suppliers to con- 
struct sets to fit the contours of their 
particular automobile for original 
equipment installation. Loudspeakers 
are listed in their own specific section. 

It must be noted that the data in 
these listings are supplied to Audio by 

the manufacturers for this directory 
and are not the results of Audio's own 
laboratory tests. 

The prices listed for these units are 
only guidelines since passage of the 
law banning fair-traded items; and 
since competition is fierce on many 
items, discounts may be obtained. 

Directory of Manufacturers 
Acoustic Fiber Sound 
7999 Knue Rd., Suite 116 

Indianapolis, Ind. 46250 

ADS 
64 Industrial Way 
Wilmington, Mass. 01887 

AFC() 
471 Roland Way 
Oakland, Cal. 94621 

Astrosonix 
Boman Industries 
9300 Hall Rd. 
Downey, Cal. 90241 

B&B Import -Export, Inc. 
185 Park St. 
Troy, Mich. 48084 

Becker Autoradio, USA, Inc. 
613 S. 24th St. 
Phila., Pa. 19146 

Blaupunkt 
Robert Bosch Corp. 
2800 S. 25th St. 

Broadview, III. 60153 

Caltron 
9180 Kelvin Ave. 
Chatsworth, Cal. 91311 

Comm. Industries, Inc. 
1 Gateway Center 
Newton, Mass. 02158 

Component Specialties, Inc. 
393 S. Franklin St. 

Hempstead, N.Y. 11550 

Craig Corp. 
921 W. Artesia Blvd. 
Compton, Cal. 90220 

CTS of Paducah, Inc. 
1565 N. 8th St. 

Paducah, Ky. 42001 

Evadin 
Aiko Corp. 
2020 W. 16th St. 

Broadview, III. 60153 

Arthur Fulmer 
260 Monroe Ave. 
Memphis, Tenn. 38103 

Hanabashiya, Ltd. 
39 W. 28th St. 

New York, N.Y. 10001 

Herald Electronics 
6611 Lincoln Ave. 
Lincolnwood, III. 60645 

Inland (IDI) 
10 Horizon Blvd. 
South Hackensack, N.J. 07606 

J.I.L. Corp. of America 
737 W. Artesia Blvd. 
Compton, Cal. 90220 

Kraco Enterprises, Inc. 
2411 N. Santa Fe Ave. 
Compton, Cal. 90224 

Lear Jet Stereo, Inc. 
140 Corum Rd. 
Excelsior Springs, Mo. 64024 

Medallion 
Midland International 
1137 Saline St. 

North Kansas City, Mo. 64116 

Magitran Co. 
311 E. Park St. 

Moonachie, N.J. 07074 

Metro Sound 
11144 Wedington St. 

North Hollywood, Cal. 91601 

Motorola, Inc. 
9401 W. Grand Ave. 
Franklin Park, Ill 60131 

Nakamichi Research 
220 Westbury Ave. 
Carle Place, N.Y. 11514 

Neosonic Corp. of America 
57 Old Country Rd. 
Westbury, N.Y. 11590 

Nuvox Electronics 
150 5th Ave. 
New York, N.Y. 10011 

Oxford Speaker Co. 
4647 W. 47th St. 

Chicago, III. 60632 

Panasonic 
1 Panasonic Way 
Secaucus, N.J. 07094 

Philips 
Amperex Electronic Corp. 
182 Duffy Ave. 
Hicksville, N.Y. 11802 

Pioneer Electronics of America 
1555 E. Del Amo Blvd. 
Carson, Cal. 90746 

RCA 
Distributor Div. 
Cherry Hill Offices, 
Building 206-2 
Camden, N.J. 08101 

Royal Sound Co., Inc. 
409 N. Main St. 

Freeport, N.Y. 11520 

Solar Sound Systems, Inc. 
339 5th Ave. 
New York, N.Y. 10016 

Sony-Superscope, Inc. 
8150 Vineland Ave. 
Sun Valley, Cal. 91352 

Sparkomatic Corp. 
Milford, Pa. 18337 

Utah Electronics 
1124 E. Franklin St. 

Huntington, Ind. 46750 

Xtal 
Far Eastern Research Labs 
8749 Shirley Ave. 
Northridge, Cal. 91324 
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The Garrard 990B. 
And the argument ends. 

There are almost no limits to what 
you can spend for a turntable. Nor to the 
refinements that can be built in. 

The argument has been whether you 
can find a turntable at a sensible price, that 
really performs-giving away nothing 
important. Now with the belt -driven 990B, 
the argument is over. The 990B gives noth- 
ing away in any vital area, yet is priced to 
make it eminently accessible. 

We believe the 990B is the best value 
Garrard has ever offered in its quarter cen- 
tury of designing and manufacturing high 
fidelity turntables. 

The 990B is a single-play/multiple- 
play turntable and is fully automatic in 
both modes. That is, its arm indexes, re- 
turns to its rest and shuts off automatically. 
All of which is more dependable than a 
hand ... that can be shaky or careless. And 
the mechanism that does all of this is dis- 
engaged during play. You get the gentlest 
handling of records plus convenience. 

41 lk 

But more. In the multiple -play mode, 
your records rest on a two point support. 
You don't have to balance them on a single 
center support. And pray. 

And still more. A precision anti - 
skating device eliminates distortion and 
record wear caused when the stylus is 
forced against the inner wall of the groove 
by rotation of a record. Even cueing is vis- 
cous damped in both directions. 

All well and good. But what about 
performance? 

A glimpse at some specifications tells 
the story. Rumble: -64dB. Wow: 0.06%. 
Flutter: 0.04%. These are possible because 
your records are cushioned on a full size, 5 
lb., die-cast, dynamically balanced platter 
-belt driven by a motor that combines an 
induction rotor for starting power and 
a synchronous section for constant speed. 
You can even solve the problem of off - 
pitch recordings with the variable speed 
control monitored by a strobe disc. 

One final word. The S-shaped, light- 
weight, aluminum tonearm boasts low mass 
and low friction. But here's the thing. The 
990B's tonearm can track as lightly as lh 
gram. Protection and performance indeed. 

There are other turntables in the price 
range of the 990B that offer some of these 
features and specifications. The 990B has 
them all and at a price that's sensible- 
under $170! 

Which clinches the argument. 

For a copy of the Garrard Guide, 
write: Garrard, Div. of Plessey Consumer 
Products, Dept. C, 100 Commercial St., 
Plainview, New York 11803. 

'The Automatic Choice 
Check No. 11 on Reader Service Card 
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I 

I 

I 

I 

I 
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5 

5 

5 

N/A 
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5 

Adj 

13fx7x5 

1%x7x5 

1%x7x5 

1%x7x5% 
2x614x7 
2x6%x7 

CALTRON/JET SOUNDS JS 200 

JS 400 
JS 600 

JS 3500 

JS 8000 
JS 8120 
CT 4310 

CT 4355 

CT 9300 

34.95 
39.95 
69.95 

99.95 
129.95 

89.95 
79.95 

89.95 
89.95 

S 

S 

S 

S 

5 

S 

S 

S 

S 

- 
- 
- 
2 

2 

2.5 

2.5 

2 

2 

No 

No 

No 
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Yes 

No 
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- 
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Auto 
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- 
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No 
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No 

No 
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Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

U 

U 

U 

U 

1 

1 

1 

1 

1 

- 
- 
- 
- 
Adj. 
Adj. 
Adj. 
Adj. 
Adj. 

13:x53x5% 
2x53x6% 
23x5%z614 

2%xlxl% 
6%x7x2 

7%:414x2% 

1'/.x5'/:02 
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You make a tape with time and thought. 
Carefully chosen selections recorded in 
the sequence that most 
pleases you. The musical 
coherence and percep- 
tion is yours a personal 
expression. And when 
the time is right to share 

That experi- 
ence with someone you care 
for, having to stop and turn 
the tape over can break the 
mood you worked to create. 
Interruptions like that don't 
happen with the A-4300. You 

can enjoycontin- 
uous music on both 
sides of a tape with 
the automatic re- 
verse function. And 
with automatic re- 
peat,a favorite tape will playas long as 
you iike. Whether you want the music up 
front or in the background, 
the A-4300 can Check out the A-4300, and listen to it for as 

long as you like. Just call (8001447-4700* 

Q 
. a 

for the name of your nearest TEAC retailer. 

give yo ß solid In Illinois, call (800) 322-4400. aá TEAC, music for 
the better 
part of an 
evening, 

The leader. Always has been. 
TEA(' Corporation of America 

7733 Telegraph Road 
Montebello, Ca. 90640 
,TEAC 1973 

when you don't want the music to stop 
TEAL A-4-300 



Craig 3517 

JIL 606CB 

IDI AXT -885 

Car Rodio/Tape Plovers 

ecc P 
r 

-,...,- 

MANUFACTURER c -,°i 4 J i D' me hc° .c, c^ o`Jc 

.24 5 D . c ó ç m 4, ° 4 rO 

°` 
CQ ÿ 4ír\o P ee / em`s ,` e c P 4ñ e .sdDimensioni, inches,/ 

HxWxD 

CRAIG 3148A 119.95 S 6 No Yes No No Yes Yes No Yes No No No No 1 Adj. 2%x7Y:x614 

5600 129.95 S 5 Yes Yes No No Yes Yes No Yes No No No No 1 Adj. 2x7x5Y.. 

3145 144.95 S 7 No Yes No No Yes Yes No Yes No No No No 1 Adj. 2%x7'4x514 

5601 154.95 S 4 Yes Yes No No Yes Yes No Yes No No No No 1 Adj. 227x5'/. 

SEBO 169.95 S 5 Yes Yes No No Yes Yes No Yes No No No No 1 Adj. 2x7x5X 

3146 179.95 S 7 No Yes 5 AM/FM No Yes Yes No Yes No No No No 1 Adj. 2%x7x5'h 

3149 189.95 S 4 No Yes 5 AM/FM No Yes Yes No Yes No No No No 1 Adj. 2%x7hx6% 

S630 199.95 S 3 Yes Yes 5 AM/FM No Yes Yes No Yes No No No No 1 Adj. 2%x7x5Y.. 

3521 119.95 S 7 No Yes No No Yes Yes Yes No No No No No 1 Adj. 2x7x5'/. 

3510A 154.95 S 6 No Yes No No Yes Yes Yes No No Yes No No 1 Adj. 2x7054 

3513 144.95 S 4 No Yes No No Yes Yes Yes No No Yes Yes No 1 Adj. 2x7x6 

T601 154.95 S 4 Yes Yes 5 AM/FM No Yes Yes Yes No No Yes Yes No 1 Adj. 2x7x5'/. 

3514 179.95 S 5 Yes Yes 5 AM/FM No Yes Yes Yes No No Yes No No 1 Adj. 2x7x5% 

3516 199.95 S 4 No Yes 5 AM/FM No Yes Yes Yes No No Yes No No 1 Adj. 2%x7hx6h 

T600 189.95 S 5 Yes Yes No No Yes Yes Yes No Yes Yes Yes No 1 Adj. 2x7x6 

3152 47.95 S No No No No No Yes Yes No Yes No No No No U No 

3144A 59.95 S No No No No No Yes Yes No Yes No No No No U No 

S100 69.95 S No No No No No Yes Yes No Yes No Yes No No U No 

3143 84.95 S No No No No No Yes Yes No Yes No No No No U No 

3153 84.95 S 6 No Yes No No Yes Yes No Yes No Yes No No U No 

5200 119.95 S 5 Yes Yes No No Yes Yes No Yes No Yes No No U No 

5180 129.95 S No No No No No Yes Yes No Yes No Yes No No U No 

S280 199.95 S 4 Yes Yes 5 FM No Yes Yes No Yes No Yes No No U No 

3515 59.95 S No No No No No Yes Yes Yes No No Yes No No U No 

T100 84.95 S No No No No No Yes Yes Yes No No Yes Yes No U No 

3517 9495 S 7 No Yes No No Yes Yes Yes No No Yes No No U No 

T200 129.95 5 5 No Yes No No Yes Yes Yes No No Yes Yes No U No 

3519 144.95 S No No No No No Yes Yes Yes No No Yes Yes No U No 

T180 154.95 S No No No No No Yes Yes Yes No Yes Yes Yes No U No 

3520 215.95 S 5 No Yes 5 FM No Yes Yes Yes No No Yes Yes No U No 

EVADIN CR 5000 169.95 S 5 Yes Yes No No No Yes Yes No Yes Yes Yes No I Adj. 2Xix6'/:x1 

CR 3000 169.95 S Yes Yes No No No Yes Yes No Yes Yes Yes No I Adj. 2x634x7 

ASEC-601 99.95 S - - No No No No Yes Yes No Yes Yes Yes No U - 2%x6%x6 

ARTHUR FULMER 6400 174.95 5 7 Yes Yes 5, AM or FM Yes Yes No Yes No No No No I Adj. 2%x6hx7b 

6600 213.95 S 5 Yes No 5, AM/FM Yes Yes No Yes No No No No I Adj. 3%x7x7% 

6900 259.95 (1 5 Yes No 5, AM/FM Yes Yes No Yes No No No No I Adj. 3'/.x7x714 

5300 S Yes No No Yes Yes No Yes No No No No I Adj. 1%x4%x6h 

5100 151.95 S 7 Yes No No Yes Yes Yes No No Yes Yes No I Adj. 2x6x7 

5400 119.95 S 10 Yes No No Yes Yes No Yes No No No No I Adj. 2x6x7 

0791 135.95 S 10 Yes No No Yes Yes No Yes Pro. Yes No No U 2'/.x8x7'h 

Rep 

0792 69.95 S No No No Yes Yes No Yes Pro. Yes No No U 21x8hx5 
Rep 

0736 39.95 S No No No Yes Yes No Yes No No No No U 2'/.x7XxS/. 

HANABASHIYA 510AF 99.00 S No Yes No No Yes Yes Yes No Yes No No I Adj. 

H978 99.00 S Yes Yes No No Yes Yes No Yes No No No No I Adj. 

806/4 34.00 S No No No No No No No Yes No No No No U - 
8080 39.00 S - - - - - - Yes No - - - - U - 

INLAND (IDI) ATX-885 125.95 S 2.0 No Yes No No No Yes No I/U Adj. 2%x7hx7 

S-105 39.95 S No No No No No Yes No U 2'4x5'hx714 

C-112 49.95 S No No No No Yes No No U 2x6x7 

RX-14 69.96 S 2.0 No Yes No No No No No I Adj. 2x6hx7h 

J.I.L. 852C8 399.95 S Yes No No No Yes - - Yes No No No No I Adj. 2x7x7 

606CB 419.95 S Yes No No No Yes - Yes - No Yes No No I Adj. 2x7hx7 

848 219.95 S Yes No No Yes Yes - - Yes No No No No I Adj. 1%x7x5'/: 

841 129.95 S Yes No No No Yes - - Yes Yes No No No I Adj. 1%x7'/.x5'14 

605 249.95 S Yes No No Yes Yes - Yes - No Yes No No I Adj. 13,..x7x5h 

832-Q 209.95 Q No No No No Yes - - Yes No No No No I Adj. 24x7x7 

517 109.95 S Yes No No No Yes - - Yes Yes No No No U 2x634x6% 

607 59.95 S No No No No Yes - Yes - No Yes Yes No U - 1%x6'/:x5Y: 
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What's it like to 
turn on a 

Becker car stereo? 

It's love at first sound. 
Country roads get prettier. Long trips 

get shorter. Traffic jams don't seem to 
hassle you near as much. And driving 
along to the sound of music was never 
sweeter. It all begins the moment you 
get your hands on the world-famous 
20 -transistor, Becker Europa II Stereo 
AM/FM. So capable and exciting a sound 
producer, that it's long been chosen as 
standard equipment for every Mercedes- 
Benz. ,And it's the perfect choice when 
you decide you want more sound than 
an ordinary car stereo can give you. 
Turn it on, and you'll see what we mean. 
Because from background Bach to Up - 
Front -Rock, Europa II does amazing 
things for you. 

Powerwise, its peak is awesome. Four 
stereo speakers and 7 watts per channel 
take you all the way up where the listen- 
ing's rare. And its extraordinary sound 
delivery system lets you experience and 
enjoy the fullest effects of music's rich, 
brilliant, natural excitement. Spiced with 
thrilling highs. Deep, subtle basses. And 
clear, clean lows. In performance, Europa 
Il makes you a better listener by giving 
you more to hear. 

Becker Europa II. 
The car stereo that offers you a 

uniquely different level of listening en- 
joyment. Many simply call it ecstasy. 

For further information on Europa II 

and other Becker radios and sound 
equipment, please call, toll -free, 
800-523-4530. 

Becker, A Company 
You Can Talk To. 
The Becker philosophy is refreshingly 
unique. The outside world's scheme of 
planned obsolescence and corporate 
remoteness has no place here. Nor 
ever will. Becker products are built to 
last. And Becker technology backs 
them up. Expert service is expected 
and received. All day long, questions 
from Becker owners and owners -to -be 
from around the country are person- 
ally and competently answered. Either 
by letter or directly on our toll -free 
number. So feel free to talk to us. 
Anytime. You see, at Becker you're 
always treated as someone very spe- 
cial. Because, after all, when you own a 

Becker radio, you are someone special. 

Becker, 
the sweet sound of success.. 

O 
BECKER 
AUTORADIO 
BECKER AUTORADIO U.S.A., INC.. 

613-619 South 24th St., Philadelphia, PA 19146 
Chicago: 758 Burr Oak Dr., Westmont, III. 60559 

Check No. 6 on Reader Service Card 



Introducing the world's most Powerful 
With the world's least distortion. 

The Technics SA -5760. 165 watts RMS per channel. That's 
more power than any other receiver in the world. And an 
even more important specification, 0.08% THD (Max.) . 

That's less distortion than any other receiver in the world 
at rated power. 

To achieve this unequaled power and uncompromising 
performance, we used single -packaged dual transistors in 
the differential amplifier stage of each channel. As well as 
high capacitance filtering and a bridged rectifier with high 
current reserve. And the amplifier is also direct coupled, 
with no transformers or capacitors from input to output. 
There's also heavy power supply regulation. So transient 
bursts in one channel remain isolated from the other. 

And you'll hear your records precisely the way they 
were recorded. Thanks to "airrent mirror loading"- a radi - 

OVER LOO 
ALARM 

POWER 

PHONES 

1 96 i 
98 100 

b 900t 9i10 

Tbchnics 
by Hr+rtxdc 

SPEAKERS 

catty new circuit found in the phono equalizer section of the 
SA -5760's pre -amp. The results are impressive. Double the 
amplifier gain. An unsufpassed S/N ratio of 78dB. A fre- 
quency response that's accurate to within ±0.2dB of the 
ideal RIAA equalization curve. And an overload -resistant 
input that will sail through high-level signal inputs with- 
out a trace of distortion. 

For FM performance, we didn't just settle for outstand- 
ing specifications in selectivity, sensitivity and interfer- 
eice rejection. We also use flat group delay filters in the 
IF section so that the time delay is constant for all frequen- 
cies. That means the signal being broadcast is the signal' 
pull receive and without phase distortion. 

And there's a I'hase Locked Loop IC which improves 
tuner performance even more. Like a well-defined 38dB of 

=m 

AM 

88 90 92 94 

FM!AM STEREO RECEIVER SA -5760 
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stereo separation at 10kHz and much higher at mid -band. 
,Inaudible distortion. A frequency response that actually 
exceeds the response of FM broadcasts (0.2dB -0.8dB from 
22Hz. to 18kHz with the exclusive delay time switch in the 
CONST position). As well as a S/N ratio of 85dB for super - 
quiet FM broadcasts. 

The SA -5760's controls are as sophisticated as its dr- 
cuitry. A 26 -step true attenuator click -stop volume control. 
Calibrated from -60 to OdB. Low distortion negative feed- 
back tone controls with turnover selectors for both the low 
end and high end frequencies. A linear FM/AM dial scale. 
A zero -center tuning meter for FM as well as a truly linear 
signal -strength meter for AM and FM that works the way 
other meters don't: accurately.' 

There are also multiple speaker and amplifier protection 

VOLUME 

IM 
LOUONE 33 MUTING MUTINO 

OFF 0cni ON 
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Tve» Tape 

.9.3 
a 

MOO! 

!Tea.D 

- ON -Eoee RIM HILD MONO 

cirçdits, with a front, panel overload indicator. Two-way 
tape -to-tape dubbing. Two phono inputs with variable im- 
pedance selectors for each. And all the inputs and outputs 
you'd expect from the world's most powerful receiver. 

And to complement the SA -5760, Technics has five other 
receivers. Each with excellent power. Outstanding perform- 
ance. Sophisticated circuitry. And at a good price. The 
concept is simple. The execution is precise. The perform- 
ance is outstanding. The name is Technics. 

*165 watts per channel, minimum RMS, into 8 ohms from 20Hz to 
20kHz with no more than 0.0tlr7F THD (total harmonic. distortion). 

Technics 

iELECTOR 

by Panasonic 

Check No. 34 I n Reader Service Card 



- 1';ál Nakamichi 250 

Motorola TC-876AX 

Car Radio/Tape Players 
4 

m 

d aF 2 

J-- 
n 

á o° 
°a 

oc ' 
° iç y3 \ ° h Jc 

c.3, MANUFACTURER oco 
e e c ó c mi m c ' m 

v y Z D yi c` o Z u 3 m3 y y 

o yQ ÿ 1/4e e ,r Qa.. 5°' 0 .,z` e ,, Q. 1é e \ \ ,,o Dimensions, inches, 
HxWxO 

KRACO KR -1220 M 1.0 No Yes 2 AM, 3 FM No No Yes No No No No No No I/U Adj. 5x7%x2'/. 
KR -1230 S 1.0 No Yes 2 AM, 3 FM No No Yes No No No No No No I/U Adj. 5x7%x24 
KID -560A S 4 Yes Yes No No No Yes No Yes No No No No I/U Adj. 7x7%x2 

KID -565A S 4 Yes Yes No No No Yes No Yes - - - No I/U Adj. 5%x74x1% 

KID -570A S 1 No Yes No No No Yes No Yes - -- - No I/U Adj. 7xT/.x3 
KID -580A S 1 Yes Yes No No No Yes Yes No No Yes No No I/U Adj. 534x74x2'/. 

KS -340 S - - - - - - Yes No Yes No No No No U - 7%x6x24 
KS -400C S - - - - - No Yes No Yes No No No No U - 7'Gx6x24 
KS -440 5 -- - - - - No Yes No Yes No No No No U - 64x5'4x2 
KS -48013 Q - - - - - No Yes No Yes No No No No U - 6'/.x5'/.x2 
KS -690 S 1 Yes Yes No No No Yes No Yes No No No No U -- 7%x7/4x3 

KS -890 S -- - - - -- - Yes No Yes No Yes No No U - 7x6'/.x2% 

KS -950 S - - - - - - Yes Yes No No Yes No No U - 7x6x2 
KS -960 S - - - - - - Yes Yes No No Yes No No U - 6'/.x4hx2 
KS -980 S - - - - - - Yes Yes Yes No Yes No No U - 8x5Yx234 

-KR-1250 M 5 No Yes No No No Yes No No No No No No U -- 54x4%x1% 
KCB -2310 S <BuV Yes Yes No No No Yes No No No No No No I/U Adj. 64x74x2Y. 
KCB -2390 S <8uV Yes Yes No No No Yes No Yes No No No No I Adj. 74x7%x2'/. 

LEAR JET STEREO A-10 59.95 S - No No No No Yes Yes No Yes No No No No U - 2x5%x74 
A-12 69.95 S - No No No No Yes Yes Yes No No Yes No No U - 2x5x6 
A-146 139.95 S 5 Yes Yes No No Yes Yes No Yes No No No No U - 2x7x7 
A-226 149.95 S 5 No Yes No No Yes Yes No Yes No No No No U - 24x8hx8 
A-73 119.95 5 5 Yes Yes No No Yes Yes No Yes No No No No 1 Adj. 24x74x6'/. 
A-83 149.95 S 5 Yes Yes Yes 5 AM 

or 5 FM 

No Yes Yes No Yes No No No No I Adj. 2%x7'4/(5% 

MEDALLION 65-498 179.95 S 8 Yes Yes No No No Yes Yes No Yes Yes Yes No I Adj. 2x7x6'/. 
65496 139.95 S 15 Yes Yes No No No Yes Yes No No Yes Yes No I Adj. 2x8x6 
65-494 159.95 S 10 Yes Yes Yes 1 FM No No Yes Yes No No Yes No No I or U Adj. 2%-3x74x5% 

3 Any, 1 AM 
65-558 125.95 S 10 Yes Yes No No No Yes No Yes No No No No I Adj. 2x7x6 
65-554 119.95 S 12 Yes Yes No No No Yes No Yes No No No No I Adj. 1%x7''4x5% 
65485 89.95 S No No No No FM No Yes Yes No Yes Yes Yes No U Slide 2x5x7 

Controls 
65-489 119.95 S 8 Yes Yes No No No Yes Yes No Yes Yes Yes No U Slide 2'''4x7x7% 

Controls 

METROSOUND MS7550 149.95 S 2 Yes Yes No No Yes Yes Yes No No Yes Yes No I Adj. 2x7'hx6'/: 
MS7560 159.95 S 2 Yes Yes No No Yes Yes Yes No No Yes Yes No I Adj. 1%x7x6% 
MS7450 139.95 S 3 Yes Yes No No Yes Yes Yes No No Yes Yes No I Adj 2x7x6 
MS7250 129.95 S 2 No Yes No No Yes Yes Yes No No Yes No No I Adj. 1%x6%x44 
MS7150 114.95 S 2.5 Yes Yes No No Yes Yes Yes No No Yes No No I Adj. 2x7x6% 
MS8550 179.95 S 3.0 Yes Yes No No Yes Yes Yes No Yes Yes Yes No I Adj. 2%x7x614 
MS8560 179.95 S 2.5 Yes Yes No No Yes Yes Yes No Yes Yes Yes No I Adj. 1%x7x6 
MS817 109.95 S 2.5 Yes Yes No No Yes Yes No Yes No No No No I Adj. 1%x6%x4% 
MS804 109.95 S 3.5 Yes Yes No No Yes Yes No Yes No Yes No No I Adj 2x7x6% 
MS816 119.95 5 2.0 Yes Yes No No Yes Yes No Yes No Yes No No I Adj. 2x7x43: 
MS120 109.95 S - - - - - Yes Yes Yes No Yes Yes Yes No U No 24x534x7 
MS308 39.95 S - - - - -- Yes Yes Yes No No Yes No No U No 2x4%x6 
MSC8 69.95 S - - - - - Yes Yes Yes Yes No Yes No No U No 2%x5%x8 
MS887 39.95 S - - - - - Yes Yes No Yes No No No No U No 2x4%x6% 

MOTOROLA TC877AX S 4 Yes Yes No No Yes Yes No No Yes No No I Adj 2x7x6 
TC876AX S 4 Yes Yes 5FMorAM No Yes Yes No No Yes No No I Adj 3x7x64 
TF875AX S 4 Yes Yes 4 FM or AM No Yes No Yes No No No No I Adj 2%x7x6 
TF756S S 4 Yes Yes No No Yes No Yes No Yes No No U - 2%x7x74 
TF874AX S 4 Yes Yes 5 FMor AM No Yes No Yes No No No No I Adj 3x734x7'/. 
FM485AX S 4 Yes Yes 4 FMor AM No Yes No No No No No No I Adj 2%x7%x5'/. 
FM775AXI S 4 Yes Yes 4 FM or AM No Yes No No No No No No I Adj 2x6''/.x4% 
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Pioneer KP -500 Royal Sound RS -2500 

Sony TC -30 

Car Radio/Tape Plovers 

Orb 
dF p 

MANUFACTURER 

Dimensions, odres, 
H x W x D 

NAKAMICHI 250 275.00 S Yes Yes Yes No No Yes Yes No U 3%x7'4x9Y 

NUVOX ELECTRONICS CP-8400 39.95 S - No Yes No Yes No No Yes No No No No U 2x7x6 

AFX-830 119.95 S 10 Yea Yes No Yes No No Yes No No No No I Adj 2x7x6 

AFX-3000 129.95 S 15 Yes Yes No Yes No Yes No No Yes Yes No I Adj 2x7x6 

AF -410 59.95 M 10 No Yes 5 FM/AM Yes No No No No No No No I Adj 2x7x4Y 

AF -413 79.95 S 19 No Yes 5 FM/AM Yes No No No No No No No I Adj 2x7x4Y 

A-881 79.95 S 20 No Yes 3 FM/2 AM Yes No No No No No No Yes I Adj 2x7%x6 

NVX-1740 29.95 S - No Yes No No No No No No No No No U 

NVX-1850 29.95 S - No Yes No No No No No No No No No U 

NVX-1900 39.95 S - Yes Yes No No No No No No No No No U 

PANASONIC CX-375 49.95 S No No No No Yes No U 27.x5Y:x6/e 

CX-475 69.95 S No No No No Yes No U 2%oOol%. 

CX-675 89.95 S No No No No Yes No U 2'hx6x7% 

CX-567 89.95 S No No No No Yes No U 2%o61/2x6% 

CX-601 149.95 0 No No No No Yes No U 3x8'.4x8" 

CQ-898 139.95 S Yes Yes No No Yes No U 3Y>x8%x7% 

CG -252 119.95 S No No No No Yes No I Adj 21/2x7%x8 

C0-969 159.95 S Yes Yes No No Yes No I Adj 2%x7Kx7% 

CQ-979 S Yes Yes No No Yes No I Adj 2'/.x7%x7% 

CO -999 Q Yes Yes No No Yes No I Adj 2Xx7%x6% 

CX-232 19.95 S No No No Yes No No U 2x4Gx6% 

CX-141 119.95 S No No No Yes No No U 2%x6% x7 

CG -840 S Yes No No Yes No No Adj 1%x7x5% 

CR -143 44.95 M No No No No No No 57. 1 .x6%x4 

CR -514 94.95 M Yes Yes Yes No No No No 5'% 1:x6%x5'% 

CR -714 119.95 S Yes Yes Yes No No No No 5% 1%x6Yx6 

CR -501 49.95 M No No No No No No 

CR -656 99.95 M Yes Yes No No No No Adj 2x7%x6'G 

CR -701 124.95 S Yes Yes No No No No Adj 2x1%x62. 

PIONEER TP -252 49.95 S No 
radio 

- - - - No Yes No Yes No No No No U - 2x4'%x6Y. 

TP -200 99.95 S N/A No Yes None No No Yes No Yes No No No No U - 2%xl'/.x7% 

KP -212 79.95 S No 
radio 

- - - - No Yes Yes No No Yes Yes No U -- 2x5Y.x7 

KP -250 119.95 S N/A No Yes None No No Yes Yes No No Yes Yes No U - 2x6Nx6% 

TP -727 79.95 S No 
radio 

- - - - Yes Yes No Yes No Yes No No U 
- 

2Y:x5Gx6% 

TP -6001 119.95 S N/A Yes Yes None No No Yes No Yes No No No No I Adj 2x7'4x6'% 

TP -7000 159.95 S N/A No Yes 4 AM/FM No No Yes No Yes No No No No I Adj 2x7%x6'% 
4 station 

KP -4000 149.95 S N/A Yes Yes No No No Yes Yes No No Yes Yes No I Adj 2x7%x6'/. 

TP -900 149.95 S 1 Yes Yes No No Yes Yes No Yes No Yes No No U - 3x6%x7% 

KP -500 159.95 S 1 Yes Yes No No Yes Yes Yes No No Yes Yes No U 3x6%x7 

TP -7005 179.95 S 1 Yes Yes 5 AM/FM No Yes Yes No Yes No No No No 1 -- 3%o6'Gx7'% 

5 station 
TP -9005 199.95 S 1 Yes Yes 5 AM/FM No Yes Yes No Yes No No No No I - 3Gx6%x7/. 

10 station 
GX-1500 79.95 M N/A Yes Yes 5 AM/FM No No Yes No No - - - No I Adj. 2x5'/.x7'/. 

5 station 
GX-2020 99.95 S N/A Yes Yes 5 AM/FM No No Yes No No - - - No I Adj 2x5Yx73/4 

5 station 
GX-5050 N/A S 1 Yes Yes 5 AM/FM No No Yes No No - - - No I Adj N/A 

10 station 
AD -304 59.95 S 20 W/ U 2%o4%o8 

Chan. 
Boost. 

RCA 128150 104.95 S No No No No Yes Yes Yes No Yes Yes Yes No U No 2'/.x5'/,x63: 

12R301 58.20 S No No No No Yes Yes No Yes No No No No U No 3x7''%x734 

12R490 38.95 S No No No No Yes Yes No Yes No No No No U No 2'%z5%x7 

128500 49.95 S No No No No Yes Yes No Yes No No No No U No 2'/.x5%x7'/. 

128606 14.95 M 4 No Yes 2 AM/3 FM No Yes Yes No No No No No No I Adj 2x7x4'/, 

128607 104.95 S 4 Yes Yes 2 AM/3 FM No Yes Yes No No No No No No I Adj 2x7x4% 
12R703 124.95 S 10 Yes Yes No No Yes Yes No Yes No No No No I Adj 2Zx7/.x7'/. 
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You're 
looking 
atour 
attitude 
about 
cassette 
decks. 
The 
HK2000. 

ha rman/ kardon 

We make only one cassette deck. We certainly 
are capable of making more. Perhaps some 
day we will. But it's unlikely unless there are 
compelling mechanical or sonic reasons for 
doing so. 

We have an attitude about high fidelity in- 

struments: to give the finest expression to 
every function of music reproduction. And 
wherever we feel we have something to con- 
tribute, to do so without compromise. The 
HK2000 (with Dolby*, of course), represents 
our attitude about cassette decks. 

Its predecessor (the HK1000), was evalu- 
ated by High Fidelity Magazine as, "the best 
so far." When our engineering explorations 
suggested that improvements were feasible, 
we replaced it. With the HK2000. 

We consider that the cassette deck has a 

definite and honorable utility as a means of 
conveniently capturing, retaining and repro- 
ducing material from phonograph records, 
tapes or radio broadcasts. 

With one major caveat. It must perform on 
a level equivalent to the source. 

The HK2000's specifications offer measur- 
able evidence of its quality. For example. Wow 
and flutter: 0.07% NAB WRMS. Frequency 
response: 20Hz-16kHz. 

But performance specifications are only 
one influence on sound quality. Just as in 

all Harman Kardon amplifiers and receivers, 
the wide -band design characteristic of the 
HK2000 produces sound quality that tran- 
scends its impressive specifications. 

It utilizes narrow gap, hard -faced, permalloy 
metal heads (the only heads used in profes- 
sional studio tape machines) for extended 
frequency response and low distortion. Low 
frequency response is so linear that the 
HK2000 required the incorporation of a sub- 
sonic filter control that can be used to remove 
signals issued by warped discs. 

These few factors, not individually decisive 
in themselves, indicate the attitude with which 
we conceived, designed and built the HK2000. 

There is, of course, a good deal more to 
say. Please write directly to us. We'll respond 
with information in full detail: Harman Kardon, 
55 Ames Court, Plainview, New York 11803. 

'Dolby Is a registered Trademark of Dolby Laboratories. Inc. 





Car Radio/Tape Players 
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ROYAL SOUND RS -900 70.00 S No No Yes No No Yes No No U 1%x5x5% 
RS -1000 100.00 S No No Yes No No Yes Yes No U 1%x5%x634 
RS -1500 130.00 S No No Yet No Yes Yes Yes No U & I 2x5x7 
RS -1600 200.00 S 2 No Yes No No No No Yes No Yes Yes Yes No U 1Yx544x7 
RS -2050N 190.00 S 2 No Yes No No No No Yes No No Yes No No I Adj 115x6%x4% 
RS -2100N 225.00 S 2 No Yes No No No No Yes No No Yes Yes No I Adj 1%x7x514 
RS -2500 275.00 S 1 Yes Yes No No No No Yes No Yes Yes Yes No 1 Adj 2x7x6% 
RS -2900 335.00 S 1 Yes Yes 5 FM/5 AM No No No Yes No Yes Yes Yes No 1 Adj 235x7x6% 

SOLAR SOUND CS -88 59.95 S No No No No Yes Yes Yes Yes No Yes No No U 2%x514x8 

SONY TC -10 129.95 S - No No No No No Yes No No Yes Yes No U No 2%x7%x8 
TC-24FA 149.95 S - No No No No No Yes No No Yes No No I Adj 2x7x6 
TC -26F 159.95 S - No Yes No No No Yes No No Yes Yes No U No 234x8x8% 
TC -30 179.95 S - No No No No No No No Yes Yes Yes No U No 3x7%x9% 

SPARKOMATIC AM -10 19.95 M - No No - No No No No No No No No Yes U 1%x4'hx5% 
FM -10 19.95 M 5 No Yes - No No No No No No No No No U 1%x4%x5% 
FMX-10 49.95 S 5 No Yes - No Yet Yes No No No No No No U - 134x656x534 
AFM-10 49.95 M 5 No Yes - No Yes Yes No No No No No Yes U - 134x635x5% 

"XTAL"' XA-81 39.95 M Yes U 6%x714x2 
FAR EASTERN XA-86 79.95 S Yes Yes Yes U 7%x2x7 
RESEARCH XA-88 89.95 0 Yes Yes Yes U 8x2Yx734 

XA-803 119.95 S Yes Yes I/U 7x2x6'4 
XA-805 139.95 S Yes I Adj 7x6x2 
XA-806 119.95 S Yes I Adj 7%x6%x2% 
XA-93 89.95 M Yes U 5%x214273: 
XA-94 49.95 M Yes U 414x6%xl% 
XA-903 109.95 S Yes I Adj 7x214x614 
XA-905 119.95 S Yes I Adj 7%x534x1% 
XA-906 199.95 S Yes Yes I 7%x2x6 
XR-3 99.95 S 2 AM:3 FM I Adj 8%x2x5% 

Refuse to 
compromis 
KEF engineers never do. Every aspect of KEF drive unit technology reflects their 
no -compromise approach ... to materials, specification, quality standards. In the 
vital diaphragm for example, advanced laminated constructions absorb 
unwanted energy that otherwise would be heard as colouration 
of the original sound. KEF pioneered this concept and every ,/ unit benefits ... B139, a 30 by 21cm bass driver with solid 
flat diaphragm acting as a rigid püston to give clean, low - 
distortion bass over frequency range 20-1,000Hz. B200, a 
200mm low -frequency driver with consistent rubber -modified 
polystyrene diaphragm, visco -elastically damped, covering 
frequency range 25-3,500Hz. 8110, a 110mm mid range driver 
with the same diaphragm constructioi, and 
frequency range 55-3,500Hz. 727 ultra -high 
frequency driver with dome radiator in Mylar 
giving wide dispersion up to highest audio levels, 
frequency range 3,500-40,000Hz. 

Drive unit performance is vital to your whole 
system. No place for compromise. When you choose II 

KEF, you know your units come critically tested 
and five-year guaranteed. But more, you know that 
leading manufacturers confirm your choice by using 
KEF drivers in their own quality systems. 

Distributed in the U.S.A. in conjunction with 

INTRATEC 
399 Jefferson Davis Highway 
Arlington Virginia 22202 
Telephone (703) 979 1400 

IIIñruniirS 
9110 ... the no -compromise 
approach to uncoloured sound 
$ 

KEF Electronics Limited Tovil Maidstone Kent ME15 60P 
Telephone 0622 57258 Telex 96140 

Check No. 16 on Reader Service Card 
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700 Suries 
KENWOOD introduces three 
components of unsurpassed 
sophistication, created in 

the KENWOOD tradition of 
engineering excellence. The 
incomparable 700 Series 
carries state-of-the-art to a 

new plateau of performance 
in man's continuing endeavor 
to recreate the living sound 
of music. The 700 Series... 
a classic in its own time. 

700T Frequency Synthesizing Tuner 
700C Preamplifier -Control 
700M - Power Amplifier 

Check No 17 on Reader Service Card 

For complete information, write .. . 

the snund nnprnnrh In yunlih 

KENWOOD 15777 S. Broadway, Gardera, CA 90248.72-02 Fifty-first Street, Woodside, N.Y. 1137: In Canada: Magnascnic Canada, Ltd. 
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Acoustic Fiber 

Car Speakers 

AFCO WP12 
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ACOUSTIC FIBER SOUND SYSTEMS, INC. KC 3035 5 3h 8 150.10k No S 414x574x4h 
KC 3045 5 314 8 150.10k No S 7x5x5 
KC 3055 7 5 8 80-10k No S 57x574x415 
KC 3085 5 314 8 150-10k No S 4hx514x4h 

KK 4060 F 101x7hx4h 
KK 5030 6 4 8 75-20k No S 5x7x5h 
KK 5040 8 5 8 70-20k No S 6x8x6h 
KK 5050 10 5 8 65-20k No S 7x9x7h 

ADS 2001-b 549.00 1+4 80-20k No S 374x6hx914 Sep. tweeter & woofer, two electronic 
±3 crossovers 

2002 395.00 1+4 85.20k No S 7x4%x5 Sep. tweeter & woofer, 3 power amps 
±3 & electronic crossover 

AFCO AF-20CX 16.95 12 - 4/8 50-12k Yes F 6x9 
WP -12 24.95 10 - 8 100.10k No F 5% 

WD -6 16.95 6 - 8 . 100-10k No F 5 Convertible Wedge 
AFR-10CA 21.95 12 - 4/8 ' 50-12k Yes F 5% 

Mini -OM 12.95 10 - 8 100.10k No F 314 

8 & B RY-10 5.95 5 374 8 120.13k No M 574 

±5 
RY-16 4.95 5 2'14 8 120-13k No S 574x574x374 

±5 

BECKER 200 Z 1915 26.79 7 5 100-12k No F 514 round 
±5 

20021620 27.31 7 5 100.12k No S 774x574x174 
±5 

200 Z 1080/381 49.56 7 5 100-12k No F 4x10 
with fader ±5 

CALTRON/JET SOUNDS JSW 500 S 12.95 5 No F 5 3 oz. Mag. 
JSW1200S 19.95 10 No F 

JS 25 9.95 5 No F 514 3 oz. Meg. 
JS 35 10.95 5 No F 514 3 oz. Mag. 
JS 55 12.95 10 No F 514 5 oz. Mag. 
JS 4810 AS 19.95 20 /8 No F 574. 10 oz. Mag. 

JS 4820 AS 24,95 40 /8 No F 514 20 oz. Mag. 

JS 220 CX 29.95 40 /8 Yes F 574 20 oz. Mag. 

JS 920 CX 14.95 40 /8 Yes F 6x9 20 oz. Meg. 

COMM INDUSTRIES E-10 31.25 20 314 8 100.12k No S 47.x474 

C8M-10 14.95 8 3x514 8 150.10k No S 7x314x314 

CBT 14.95 8 4 8 150.10k No S 474 

COMPONENTS SPECIALTIES SK69CA10C 51,10 30 55-20k Yes F 6x9x3% Kits complete with grillas, wire, 
hardware, end instructions 

SK69CA1OW 33.15 30 55.15k No F 6x9x235 As above 
SK69CA2OW 47.50 50 55-15k No F 6x9x3 As above 

SK69CA20C 63.05 50 55.20k Yes F 6x9x3% As above 
SK69CA27W 63.65 50 50-15k No F 6x9x3 As above 
SK51 CF3W 19.35 10 125.20k No S 5% round As above 
SK51CF5W 2.1.50 10 125-20k No S 5% round As above 
SK51CA10W 30.85 30 80-15k No S 5% round As above 
SK51CA10C 38.15 20 130-20k Yes S 5% round As above 

CTS OF PADUCAH. INC. 5'''4FR 14 41.50 10 5% 70-18k F 

574FR14-BG 42.80 10 574 70-18k F 

69STK14 43.90 10 6x9 40-18k F 

69RSK14 29,68 10 6x9 40.18k F 
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