
 

JANUARY 1986 $2.00 

TANDBERG 3009A AMP 
AND 3008A PREAMP 
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Escape to Reality 
Escape from the ordinary. 

Escape to the realism of Nakamichi Sound. 
The Nakamichi CR -7A Discrete -Head Cassette Deck 

-the most convenient-and sophisticated- 
recording instrument conceived by man. , 

It selects equalization automatically- 
yet you can override the choice. 

It adjusts azimuth, level and bias automatically- 
yet you can match azimuth to any tape -i ó 

-from your armchair- 
a wireless remote control. 

Its real-time counter reads elapsed time 
-and time remaining. It will even fade out - 

a recording just before the end-if you'd like. , 

The Nakamichi CR -7A and CR -5A Cassette Decks- 
Your escape from the ordinary. 

Your escape to Nakamichi reality! 

Nakamichi 
Nakamichi U.S.A. Corporation 19701 South Vermont Ave.. Torrance, CA 90502 (213) 538-8150 

In Canada: W. Carsen Co., Ltd., 25 Scarsdale Road, Don Mills. Ontario M38 3G7 
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NEC's digital 
experience here... 
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brings you a better 
digital experience here. 
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When you put a satellite in orbit, yoc want every possible assurance that it "null perform. That's why 
corporations and governments all over the world ask NEC to build their satellites. 

Even if you don't launch objects intó outer space, it's comforting to know that NEC puts much of our 
satellite PCM digital technclogy into our Compact Disc players for the Home. 

While most high fidelity companies have only two or three years of experience with PCM digital audio, 
NEC has been at it since 1955. So it comes as no surprise that other manufacturers are now imitat ng the 
digital filtration and high-speed switching our CD players have had frcm the begirning. And it's no surprise 
that independent critics in America, Europe and Japan have awarded NEC's players top. ratings. 

You see, building satellites is not enough for NEC. We feel obliga:ed to . 

take the world's most advanced technolocy one step further. Into your home. Ee 
3., 

r i , . ` _ + . 

NEC Home Electronics(U.S.A ). Inc., 1401 Estes A.enue, Elk Grove Village. IC 30007 We bring high technolocy home. 
Enter No. 34 on Reader Service Card 
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THE ONE HIGH -END AUDIO SYSTEM 
GOOD ENOUGH TO PLAY IN EVERY ROOM. 
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The finer your audio system, the more 
you should enjoy it. So why ccnñne your 

listering pleasure to just one room? 
Now Kyocera's Full System Remote 

components let one system drive t.pto three sets 
of speakers in different rooms-anc let you 

cont-ol everything srom any room! 
With up to three I remote sénsors and a 

wireless controller, yot_ can 
adjust vo ume, choose 

tracks on the Ccmpad Disc 
player, tune AM cr FM stla-ions, 

even record asse-tes wi h ut 
ever leaving your chair. Just as - - 

Important, Kyocera Full System 
Remote components ore greatly 

improved versions of the same -= 
Receives, Cassette Dec<s, and CD 

Player that earned Kyocera its high -end reputation. 
So don't settle for an a.Jdiophile system that only pays in one' 

room when you can own the one audophile 
system that ploys in three. 

KTICERB 
Enter No. 26 on Reader Servee Card Built right from the grour d up. 

Kyocera International Inc., 7 powder Horr Drive. Warren. NJ 0706.9-0227.1-800-922-1080 
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tMten you hear the fidelity o- ale 
[ AKG K 240 Monitor headphca ycaf I 

IJ understand why so many recortáing 
engineers and professioadl musilhns 

Jw ' prize its studio accuracy. AKG also has 
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W TTS 
THE DIFFERENCE. 

Clear, clean sound begins with clean equipment. Europeans have <nowi ttot =or 

over 30 years; And they've -nade the proó.cts of Cecil E. Watts their ciui . 

Imported from England tie Watts 
Manual-Parastat II is novw improving . 

American sound systems Ii 
impressive results. The farastat 
II actually "washes" dust 
impurities and pollution from 
records without harmful fluid 
bold -up. 

Watts... the difference w 
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Popular Stars... Classical Greats... 
On The Sound Source Of Tomorrow! 

YOURS IN THIS SPECIAL OFFER FROM RCA: 

I 

No Obligation To 
Buy Anything-Ever! 
Yes, any Compact Disc here is yours FREE-when you 
become a member of the Compact Disc Club. You pay 
only shipping and handling. Best of all, you buy what 
you want only when you want to! 

HOW THE CLUB OPERATES: 
As a member, you select from hundreds of exciting 
Compact Discs described in the Club's exclusive 
bulletin mailed to you 13 times a year. Each issue 
highlights a Featured Selection in your preferred 
musical division plus an impressive array of alternate 
selections. If you'd like the Featured Selection, you 
need not do a thing; it will be sent to you automatically. 
If you'd prefer a different Compact Disc, or none at all, 
just return the Notification Card enclosed with each 
issue of CD Discovery by the date specified on the 
card. You will have at least 10 days to decide, or you 
may return your Featured Selection at our expense. 
And you may cancel your membership at any time 
simply by writing to us. 

HALF-PRICE BONUS PLAN! 
As a member of the Compact Disc Club, you enjoy 
more big savings! With every Compact Disc you pur- 
chase at regular Club prices, you receive a bonus 
certificate. Collect two bonus certificates and take a 
Compact Disc of your choice for just half the regular 
member's price, plus shipping/handling. 

DON'T MISS THIS FREE CD OPPORTUNITY. 
Simply complete the coupon and mail it today for your 
FREE Compact Disc and membership in the Compact 
Disc Club. 

Phil Collins: No Jacket Required 
One More Night, Sussudio, Take Me 
Home, others. Atlantic 120771 

America, The Dream Goes On 
Boston Pops/Williams. America The 
Beautiful, more. Philips DIGITAL 
115134 

Dire Straits: Brothers In Arms 
Money For Nothing, Walk Of Life, 
One World, others. 
Warner Bros. DIGITAL 114734 

Brahms, 21 Hungarian Dances 
Vienna Philharmonic Orchestra 
Abbado. DG DIGITAL 115408 

Pointer Sisters: Contact Dare 
Me, Bodies And Souls, Hey You, 
Pound Pound Pound, more. RCA 
124611 

Mozart, Piano Concertos Nos. 12 
á 20 Rudolf Serkin; London 
Sym.Abbado. DG DIGITAL 115062 
Rachmanlnov, Symphonic 
Dances; Vocalise; more Berlin 
Philharmonic/Maazel. DG DIGITAL 
115113 

F' 
DISC 

E 

(Pay just shipping 

& handling) 

When you join the 
Compact Disc Club 

Bach, Brandenburg Concertos 
Nos. 1-3 The English Concert/ 
Pinnock. Archiv DIGITAL 115541 

John Cougar Mellencamp: 
Scarecrow Lonely Or Night, Small 
Towr, Rain On The Scarecrow. 
more. Riva 144512 

Dave Grusin á Lee Ritenour: 
Harlequin 'die song Early A.M. 
Attitude, San Ysidro, erc. GRP 
DIGITAL 154203 

Vivaldi, The Four Seasons 
Standage, violin. English Concert/ 
Pinnock. Archly DIGITAL 115356 
Hall á Oates: Live At The Apollo 
Apollo Medley, Everytime You Go 
Away,625 I Can't Go For That, etc. RCA 
140 

Eurythmics: Be Yourself Tonight 
Would I Lie To You?, Sisters Are 
Doiri It For Themselves, etc. RCA 
153394 
James Galway & Henry Mancini: 
In The Pink The Pink Panther, 
more. RCA DIGITAL 151758 

Pat Benatar: 7 The Hard Way 
Sex As A Weapon, Invincible, many 
more. Chrysalis 144101 

Pavarotti: Mamma Title song, 
Yen, sul mar, more. Henry Mancini 
conducts. London DIGITAL 115310 

Prince: Around The World In A 
Day Paisley Park, Raspberry 
Beret, America, Pop Life, etc. 
Warner Bros. 124370 
Richard Strauss, An Alpine 
Symphony Berlin Philharmonic 
Orchestra/Karajan. DG DIGITAL 
105528 

Sting: The Dream Of The Blue 
Turtles If You Love Somebody Set 
Them Free, Fortress Around Your 
Heart, others. ABM 150266 

Dvofák, Symphony No. 9 (New 
World) Chicago Symphony 
Orchestra/Solti. London DIGITAL 
115168 

Kenny Rogers: The Heart Of The 
Matter Morning Desire, People In 
Love, title song, others. RCA 153995 

COMPACT DRIP Mail to: Compact Disc Club PO Box 91412 Indianapolis, IN 46291 

®CLUB= YES, please enroll me as a member of the Compact Disc Club and 
send me the Compact Disc I have indicated below free and without 

obligation to buy any other selection, ever! (Shipping and handling charge 
added to each shipment.) 
WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE: 

I am most interested in the following type of music-but I am always 
free to choose from both categories (check one only): 

1 CLASSICAL 2 POP/SOFT ROCK 

First Name Initial / Last Name (Please Print) 

Address Apt 

City 
` 

State Zip 

Telephone ( ` 
Area Code 

Limited to new members: continental U.S.A. Only one membership per family. We reserve 
VAS55 ZQ the right to request additional information. Local taxes, it any will be added. 

D 

1 

CD616 



WHAT'S NEW 

JBL Speaker 
The L6OT falls in the 

middle of JBL's new 
L series, which, like the 
Ti series, uses titanium 
ribbed -dome tweeters. The 
speaker's other driver is an 
8 -inch, laminated high - 
polymer midrange/woofer. 
The cabinet is wood 
veneer, with five -way 
binding posts at the rear. 
Price: $265 each. 
For literature, circle No. 110 

i 
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Fosgate 
Directional Processor 

The Fosgate 3601 
directional processor 
requires only the addition of 

A & B CD File 
The SC -1200 Compact 

Disc storage cabinet from 
A & B Enterprises holds 
28 CDs in each of two 
drawers, for a total capacity 
of 56 discs. The drawers 
slide on heavy-duty metal 
guides. The cabinet is 
stained in light oak and 

Kyocera Receiver 
With its control flap 

closed, Kyocera's R-861 
receiver looks deceptively 
simple. But behind that 
door are such unusual 
controls as a three -band, 
semi -parametric tone 
control with variable 
turnover frequencies (100 

two speakers to convert a 
stereo system to surround 
sound. It has three 
surround modes (including 

finished in lacquer. Price: 
$119.95. 
For literature, circle No. 111 

to 500 Hz for bass, 500 Hz 
to 2 kHz for midrange, 2 to 
10 kHz for treble). Other 
features include switchable 
de -emphasis for Dolby FM, 
a tuner with 80-dBA S/N, 
switchable i.f. bandwidth, 
and a fluorescent display 
whose non -switching power 
supply can't interfere with 
low-level circuits. Power is 
rated at 100 watts per 
channel. An optional 
remote control can be used 
with the R-861 and 
Kyocera's latest cassette 
decks and CD player. 
Price: $975; remote system, 
$250. 
For literature, circle No. 112 

Dolby Surround, for videos 
and movies) plus stereo 
(bypass) and mono 
settings. Built-in, rear - 
channel amplifiers deliver 
40 watts per channel, and 
a switchable, center -front 
channel output is also 
included. Price: $549.95; 
optional wireless remote 
control, $75. 
For literature, circle No. 113 

Yamaha Headphones 
Designed for portable 

use as well as for use at 
home, Yamaha's YHD-1 
headphones have ear pads 
which fold inward when not 
being used, to save space. 
The open-air drivers are 
orthodynamic types, with 
flat diaphragms 
sandwiched between 
magnets. The YHD-1 has a 
3.5 -mm mini plug, with a 
mini -to -standard plug 
converter. Frequency 
response is rated at 20 Hz 
to 20 kHz, and sensitivity is 
100 dB/mW or 109 dB/V. 
Impedance is 125 ohms, 
and weight is 5.1 oz. 
without cord (5.9 oz. with 
cord). Price: $70. 
For literature, circle No. 114 

J 
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european technology at affordable prices 
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Mission Electronics Corp. of America 5985 Atlantic Drive, Unit 6, Mississauga. Ontario L4W 1S4 Phone: (416) 673-3777 
Enter No. 33 on Reader Service Card 



MISSION 700.2 MISSION 70 
='25 

10 Hz 20 

Mission 70 

50 100 200 500 1 kHz 2 

1984's "Loudspeaker of the Year" in Britain; HI Fl CHOICE "Best Buy"; 
winner of "Decibel d'HonneL r" in France; acclaimed "Wunderkind" in 
Austria, the Magnificent 70 is an extraordinary state-of-the-art product. 

The design objective was tc manufacture the most compact loud- 
speaker system which was r.evertheless capable of reproducing the 
extremities of the audible frequency range. This resulted in a true 
hi -fidelity speaker system capable of handling musical materials with 
exceptional dynamic range, including digital master tapes, and remain- 
ing linear at all listening levels. Here we should point out that many 
loudspeakers can only create the excitement and dynamics of music 
when played at loud levels. Iry fact, it is a tragedy for the consumer that 
most hi=fi systems sound no better than a transistor radio when played 
at low levels. Indeed, this is why cheap amplifiers offer a "loudness" 
control to artificially compensate for these inherent weaknesses, and it 
requires dedicated manufacti.rers to avoid such complex pitfalls. 
The 70. is manufactured of sandwiched construction to dampen and 
distribute enclosure resonances and uses sculptured MDF for the baffle 
board. The bass unit is a high quality 7"Mission product with a unique 
cone design and quality 19rtm ferrofluid damped dome tweeter. The 
filter is a full multi -component design incorporating Mission's own 
electrolytic capacitors and low saturation inductors. The driver 
geometry is inverted in the novel Mission style resulting in.superb three 
dimensional stereo stage. The total design is carefully integrated to 

- result in a wide bandwidth system free of unwanted resonances, distor- 
- tions, frequency response aromalies and colorations. 
As far as measurements are concerned we would briefly touch on the 
objective performance of the 70. Whereas the competition for the 70 has 
an irregular frequency response often as poor as ± 5dB, the 70 
measures flat to within ± 2c1113! When measured off axis it exhibits no 
mid band cancellations and at 30° off axis the response is still ruler flat. 
The modulus of impedance isvery smooth, does not drop below 6ohms 
and does not suffer difficult phase angles, which in turn makes the 
loudspeakers very easy for any amplifier to drive. Measured at 90dB, 

5 

2nd, 3rd and all other harmonic distortions remain below 0.5% - 
approaching amplifier specifications! and some 10 times better than 
most other loudspeakers on the market! The efficiency is 89dB. 

The 70s are recommended for .ise on bookshelves or stands and with 
amplifiers ranging from 20W to 75W per channel. 

Mission 700.2 
o 

The 700.2 is an updated version of -Mission's famous 700 model - 
acclaimed as the world's finest compact speaker system by the techr4i- 
cal press throughout Europe and America. 

The unusual drive unit geometry first designed by Henry Azima it the 
Mission 700 ensures equal "path lengths" to the ear when the speakers 
are conventionally positioned. This is an ingenious engineering i 

principle which makes time aligned and phase -arrayed geometries 
unnecessary. The effect of sLch a design is that at the crossover 
frequency point the radiation lone is directed towards the4istener rather 
than down to the floor. The proven 700 bass drive unit has been further. 
refined incorporating a much more powerful motor system to ensure 
improved power handling and sensitivity. The frequency response is 
now even more linear at different power levels and the highly refined 
ferrofluid dome tweeter offers E reater headroom before saturation than 
the old 700. The drivers are carefully aligned and mounted in a 32mm 
thick front baffle board. The di-ect and rigid coupling of the drive unit 
chassis to such a baffle board jesign minimises relative accelerations 
and displacements between the two structures ensuring exceptional 
transient response. The cabinet itself now offers the unique Mission 
construction method of multi -folding, which ensures exceptional 
rigidity without increasing fundamental wall stiffness. The objective 
here is to lower the resonant frequency of the cabinet so that it is not set 
off in the important mid band region. 

The 700.2 is a very high pe-formance system offering a rare combina- 
tion'of accuracy, -low coloration, extended dynamic rarge and a high 
power handling. It is recommended for use on bookshelf or stands and 
with amplifiers ranging from 20W to 100W per channel. 

SPECIFICATIONS MISSION 70 MISSION 700.2 MISSION, 
FREQUENCY RANGE 35Hz-20KHz 35Hz-20KHz 30Hz-20KH 
FREQUENCY RESPONSE: 60Hz-20KHz ± 3dB 55Hz-20KHz ± 3dB 5qtáitail 
IMPEDANCE NOMINAL: ' 8 ohms 8 ohms 8 ohms 
RECOMMENDED AMPLIFIERS: 20W-75Watts/Channel 20W-100 Watts/Channel 20W 100 V 

SENSITIVITY, SPL at 1M, 1W: 89dB 91dB 92dB 
TWEETER: 19mm Polymer Dome - Ferrofluid 19mm Polymer Dome - Ferrofluid 19mm Polo, 

WOOFER: ' 175mm Plastiflex Cone 200mm Carbon/Paper Cone 210mm Pla 

CROSSOVER FREQUENCY: 2.2KHz 2.1KHz 2.2KHz ' 

GRILLES Fixed Fixed Removabls 
TERMINAL CONNECTIONS: 4mm plug or wire ' 4mm plug or wire 4mm plug 
EFFECTIVE VOLUME 12 litres 24 litres 25 litres 
CABINET DIMENSIONS: (H x W x D) 350 x 210 x 210 mm 470 x 250 z 270 mm 470 x 250 a 
FINISH: Walnut/Black Walnut/Elac2 Walnut/Bla 



MISSION. 707 MISSION 73722.2t- 

0 Hz 20 

Mission 707 

The 707 is a brand new addition tc the Mission range It offers the 
inverted drive unit arrangemert first usad in the 700 Ito- reasons see 
700.2j. The 707 incorporates Mission's unique multi -folded cabinet 
construction and sophisticated injection moulded baffle board manu- 
factured from polypropylene and natural minerals'- the formula net 
being made public by V ission This configuration offers optimum 
rigidity for accurate trersient base response with controlled and 
minimal resonances in tie mic bend region. The tweeter is our proven 
ferrofluid 19mm polymer dome and the overall results are optimum 
integration and excellent off axis performance, resulting in quite 
exceptional stereo stage. 

Here we must point out :hat there is a fundamental design conflict 
between the efficiency aid low frequency performance of a lo_rd- 
speaker. In the majority of cases efficiency is achieved at the direct 
expense of bass extension. and freqently high efficiency systems suffer 
very high coloration. Not so with the new generation of Mission 
designs. The exceptional motor systems combined with high quality 
cone materials and precision manufacturing processes have enabled us 
to offer extraordinary sensitivity and bass extension'whilst preserv-ng 
the mid band magic of c&assical Mission speakers. Our sneakers have 
always been acclaimed for low coloration neutrality and transparency 
in the mid band. This is new coupled to be ss extension, with control and 
articulation. Careful atterton is paid to the linearity of both frequency 
response and distortior at different power levels. Consequently :he 
dynamic headroom is so great that the loudspeaker system will not 
suffer "saturation" and 'compression" a: high'listening levels. 
The 707 offers 92dB efficiency for 1W input measured at 1 metre and Can 

be used with amplifiers ranging from 20W to 100W per channel. Rigid, 
sand -filled metal Mission stands are ova fable for use witi this model, 
or under special circumst3 ices the 707 may be bookshelf mounted. 

Mission 737 Renaissance 
In 1978 when poq,propylene as acone material was in its development 
stages at the research laboratories of the Brit'sh 3roadcasting Corpora- 
tion, and other manufacturers were carrying on with conventional 
materials, Mission were negotia:ing the patent rights for the coming 
technical revolution. Around the same time Mission became the first 
licencees in the word for this IBritisi patent. Mission's pioneering' 
research in this area resulted in orne of tie most advanced loudspeakers - the 770. Since then Host other manufacturers have attempted to copy 
the Mission design with varying degrees of success. 
At Mission we have continued to move on. Afte: mane years of evolu- 
tionary refinements the most adeancef version of the 770 drive unit is 
now designed into our new mccel 737 Renaissance. Ifhe cone mem- 
brane for this mcdel offers a uniglue combinaticn of ri3idity, lightness 
and acoustic opaqueness. The drive unit is manufactured into an 
esoteric die-cast nnagnesium chassis :o improve rigid coupling.. The 
acoustic properties of the cone are such that :hey do not allow for 
internal reflection anc standing waves to come out of the cabinet and 
reach the listener out of phase. Furthermore, a solic Clock of Mission - 

acoustic foam is built into the inside cf the cab net to attenuate such - 

standing waves. the tenaissance cabinet is of orec:sinn multi-`olded 
construction, visco -elastically darnpec and incorporates our special 
MDF baffle boars. The total -system is reflexed using the Mission - 
resistive port an: resulting in extended low frequency and power 
handling performance. The Renaissance now possesses mans, attri- 
butes of its predecessor but at substant ally lower cost. 
For this model, as wall as the 770 Freedom and fife 780 Arganaút, 
special Mission stands are available which lo:k into the loudspeaker 
and are offered as an optional ext:a. The. Renaissance is recommended 
for use with ampl biers ranging frcm 305n/ to 120W per c.tannel: 

MISSION 737 RENAISSANCE MISSION 770 FREEDOM ' MISSION 780 ARGONAUT - -- 

30Hz 20KHz 20Hz-25KHz . 20Hz-251CHz , - 
40'Hz 20Kflz± 3dB 35Hz-20KHz + 3dB 

--_ 

30Hz-20:KHz ± 3dB = 

8 ohrrs - . 8 ohms - 4 ohms 
nnel 30W -I 20 Watts/Channel 30W-150 Watts/Channel 50W-209 Watts/Channel 

90dE , 92dB 94dB . , _- 
ie - Ferrofluid 19má Polymer Dome - Ferrofluid 25mm Polymer Dome -Ferrofiuid 25mm Polymer Dome- Ferrofluid 
ne 215-nm Polypropylene Cone 215.mm Homopolymer Cone 2 x 215mm Homopolymer Feinforced Cones 

2.41(a-Iz 2.0KHz 1.8KHz 
' Removable Removable ' Removable ' 

4mrr plug or wire - 4mm plug or wire 4mm plug or wire 
30 litres 40 litres 50 litres - 

540 r 250 M 270 mm 61C x 270 x 300 mm 710 x 270 x 300mm - 

Walnut/Black '_ _ Walnut/Black Walnut/slack 
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We 3re confident tha: the 770 Freedom is a worthy successor to our 
legendary 770. Our objective in replacing :he 770 was to improve on that 
mocel in certain specific areas. Firstly, we wanted to ensure that the 
frequency range was even more extended. Seco-dly, our design team 
felt -hat the bass response could be tighter' and with greater transient 
arack. Thirdly,we wantec to increase the available headrocm so that at 
high power levels the system did not go into saturation. Finally,' we 
warted to increase efficiency for the era of cigital master tapes. 

Fcr -he mid/bass drive urit a brand new cone was developed made of 
ar advanced homopo ymer material impregnatedwith cer.ain minerals 
(th eformula not being made public by Mission) tooffer op:imum mass, 
rip icity, Q and sonic opaqqueness-a further advarce on polypropylene. 
The voice' coil is manufactured using nigh temperature aluminium 
fo-ruer and is carefully ventilated :o increase power handling. The 
mobr system s excepticnally powerful for the amount of magnet we 
have used and this has teen achieved by carefu geometric design of 
the pole piece which in tun is brass plated. This a-rangement results in 
m n mal magnetic f ux wastages into stray fields. The driver is 
assembled into a sophisticated rigid magnesium die-cast chassis. The 
high fregt.encir unit is carefully designed for extreme power and 
et.lnbits exceptional power/frequency response I nearity and no major 
saturation at high len.els. It is further oil cooled :o -avoid temperature 
re a-ed perfo-mance 'aoerrations and for increased saturation 
th-esholds. The cabinet construction is based on Mission's unique 
multi -folded geometry ensuring rigidity for low frequency transient 
ata:k without coloring the very open and transparent mid band. The 
cabinet walls are visco elastically damned to control and attenuate 
resonances and minimise stray- acoustic output to ensure minimal 
acoustic phase distortion The Freedom's low frequency behaviour is 
tota ly unusua for a ref lee loudspeaker and this ,as been achieved by 
careful integration o1 the drive unit Qs in relation to the 37 litres of 
irte-nal volume and tie use of the Mission resistive reflex port. 

On measurement the Freedoms are capable of exceptionally smooth, 
high ly integrated off axis frequency response as well as the least 
aneunt of distortion we have measured in any other loudspeaker. 
Indeed, driven at 90dB m d band distortion is close to 0.1%! 

The Freedom is a powerful expression of Misson's experience and 
technologv. Subjectiiely.'and when used in conjunction with good 
qua ity ancillary equipment, the results are exhilarating and most 
real stic. The freedom has optional stands as pictured above and is 
recemmendec for use with amplifiers ranging from 30W to 150W per 
charnel 

Missio 780 Argonaut 
The 780 Argonact is a brand mew Mission product It is important t: 
point out at this stage that by the nature of its design the ArgcnaLt 
presents anplifiers with both complex and difficult loads. That is to say, 
the charactensti:simpedance a- certair frequencies :an drop to aroun: 
3.5 ohms grid even though the phase sniff angles arekept to a m nimur- 
and for the most part the impedance is purely reshtive, nevertheless 
this can p-esent problems for ordinary amplifiers. This means that only 
exceptions ly well designed anplifie-s should be used to drive the 
Argorauts otherwise the sound quali-y will be poor and the amplifier 
could sufer damage. Many gooc B--tish and American arrpltiers, 
however, a -e des gned to deal with such loads and a I Mission designed 
amplifiers, inducing the little Cyrus I, are perfectly capable of_driving 
the Argorauts. 
The Argonauts are truly exceptional speakers unmatched by any other 
model at ary price. Firstly, for 2 83V of nput a single>rgcnau procuces 
approxinte ely 94:18 of output measured at 1 metre. Secondly, whereas 
speakers n- such sensitivity a ways la:k deep bass, the Argonauts are 
extremelti well entended in log+, frequencies. Thirdly whereas nea-ly al 
ultra high efficiency speakers use lightpaper for thei-cone material an: 
suffer the assocated colorations, the Argonaut uses mode-n' polymer 
based ergineering materials and ias no sign ficant aucible cr 
measurec colorations or distortions -he whole speaker is manu- 
factured tom MDF rather than conventional chipboard and the wal s 
are visco allastica ly damped. 

The Argonaut has many common features with the 770 Freedom. It 
parallels up twc of its 8' drive units see 770 F'eeiom) fo- mid:bat=s 
frequencies and :he tweeter takes over at 1.3 KHz to hande the higt 
frequencies. Su:n low crossover frecuency combined will eecellen: 
dispersion charaxteristics of the tweeter result n breathtazing stereo 
stage sucn that ,hen the speakers are correctly positioned -there is re 
audible evidence of point source left and right channels. atne-, the 
system achieves he true defini:ion of stereo -a solid three d mensional 
stage with -remendous front to back in- aging (without any tunnel effect, 
and no irterrupted left tó right sound stage. When this happens the 
speakers effect vely "disappear". Such- 3-D mua'cal stage is the. 
combined .vith the Argonauts awesome dyramic range :o prcduce 
what Mission designers call Magic! 

Special optional stands are available from your dealer which fix in -o the 
780 and we wou d recommend these speakers for use onl r with very 
high cualti British and American amplifiers. 



Cyrus Electronics 
Design Philosophy 
The design of a good amplifier remains more obscure and moré 
complex than the desigh of any other component in tie hich 
fidelity chain.. In recent years the requirements for the operation 
of a 3ood amplifier have been the subjectiof extensive -eseareh by 
academics and manufacturers alike. resulting in a new 
understanding cf some of the more important parameters. The 
problem is somewhat compounded by the substantial 
improvements made to front-end inputs'such as advanced 
'turntable-arm-cartridge' comdinatons, digitally synthesised FM 
tuners and, of czyurse, the advent of quality compact discp'ayers 
such as the Mission 7000. .Additionally modern loidspeakers 
have become far more complex in ternsof load factor than their 
prececessors making the job of the amplifier increasingly more 
difficult. Hardly ary amplifier d! signed it the 1970s is capable of 
driving such.soph,isticated loudspeakers as the Mission 
Argonauts. Inceed, you will find that the small Cyrus One drives 
complex speaker loads better t -an many amplifiers with ten times 
the power output and sometimes costing ten time's as much! 
The secret lies in aporeciation cf-fundamental design parameters, 
as well as intuitive, sortmewha: nspiratidnal applicaticn of 'black 
art'. - 

You see, there are serious differences between live music and 
hi-fi. At first people thought tmese coulc be dealt with by 
improving 20 or 30 simple specifications, but as these improved 
many listeners became more aware of the shortcomings and less 
satisfied with hi-fi. Indeed, improvements made to certain 
specifications have ironically turned out to be detrimental to the 
ability of the amplifier to reproduce music. A prime example,of 
this s the power output specif cation. For the last 20 years 
Japanese companies and other commercial designers have been 
obsessed with givirg you more 'Watts' for less money - and 
always at the expense of the orient capability of the amplifier! 
That is to say, for any given power supple you have a 'see -saw' 
relatonship between power output and jurrent drive. Fór 
example, we could at no extra cost tc you cr ourselves, have - 

designed the Cyrus 3ne with port=er output in excess of 100 Watts 
per channel, and of course at the expense of the current capability 
of the amplifier. to fact, this is exactly how commercial 
manufacturers satisfy thé irrelevant and superficial specifications 
drawr up by their rarketing departmeits - who have little or no 
interest in the son.: excellence of their products:- Amplifiers with 
poorcurrent delivery are simply not capable of driving -the modern 
loudspeaker, and unfortunately the problem,doesn't just stop 
there. 

Whereas years ago, using poor frort-enii inputs and highly 
distorted loudspeakers, people cou'd not hear tie subtle and, at 
the same time, mportant differences between equipment, 
today such differences are being no:ioeéd bye great many 

,-Whereas years ago we were obsessec-with such superficial 
prob"ems as distortionrcolouration and power output today we 
have the sophist cation to research into musical notes , 

themselves. The coherent reproduction of music is a function of 
such subtle and ethereal qualities that many listeners find hi-fi 
gives a different., somewhat disembodied imerpretation of the . 

original live performance. 

For example, music may sound detailed nd 'open' but 
nevertheless steile and lackingin feeling.I A: the first encounter 
with such ideas the less knowledgeable reader may find the 
pherornena non-scientific and cien absurd. However, through 
careful research carried out by :he designers,of Cyrus Electronics 
we can demonstrate both scientifically and musically the validity 
of these phenomena. For instance the ab:ve mentioned 
problem of amplifier 'sterility' is associated with, among other 
causes, amplifier hysteresis due to ocor circuit design, 
incompetent topo.ogy, or the use of low grade components. 
Take a musical note with a giver decay characteristic. One high 
fidelity system would shorten the cecay, butt'ng the continuity of 
the note, bvhilst another,would eve- oecáy lo such a degree that 
it would cause tier sientresponsc delay to the leading edge of the 

next note. 'The net effect of either aberration would be music 
which although -not muddied, coloured and -distorted, 
nevertheless may sound uncommunicative. incoherent and 
disembodied. You see, whereas in the 197 Cs we placed great 
emphasis on detail and information retrieval, today we have 
moved on beyond such simplistic concepts and are investigating 
the true art of the reproduction of music 

If we review another area of subjective performance our 
exolana:ion will become more lucid. Take two amplifiers, 'one 
with uncontrolled, overblown, . rather booms bass and the 
second wth over -damped, rather restricted bass. The ' 
subjective difference between_these two amplifiers is that the first 
sounds rather slow and sluggish whilst the second , nitially sounds 
fast and impressive. However, both of them, in the long'run, 
will sound quite boring and non-musical. The subjective reasor 
here is simply that neither amplifier is capable of reproducing the 
musical time correctly. The first slows down t -re subjective beat 
and tempo in the music resulting in a tired and sluggish 
performance, whilst the second hastens the sob ec:ive musical 
time to such a degree that the reproduction loses elegance añd 
majesty 

The important issue'here is that music in itself pis aostract, 
intangible and immeasurable, and the high fidelity chain 
extremely complex.' The fundamentals of processirg music 
signals through such a cumbersome series of components, ' 

materials.. interfaces, conversion of energies etc. are not clearly 
understood. ' Laboratory designs, mathematical models and 
conventional measurements appear to be totally inadequate. To 
design on subjective grounds alone would also be dangerous. 
Therefore what is needed is a design that satisfies both criteria, 
and more importantly introduces the Musical d rrenson. 

The genius of Cyrus designs lies in their ability to transcend the 
classical pedestrian ideas of dealing in simplist c specifications, 
meet the stringent requirements of the musical community, anf 
incorporate music's spiritual and emotional dimension. In a tired 
world dominated by commercialism, consumerism. designed 
obsolescence and so much mediocrity your Cy -u s amplifier will 
touch your mind and bring you breathtaking mi.sical experience 
for many years to come. 
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Cyrus I 

A British critic wrote'. . the stunned took on the4ace of people 
who first heard the C -'rus One amp rfier.. " a leadng Dutch 
reviewer went on to say: Cyrus Cne isprotably the best amplifier 
at any price; a nos- respected A.marican rev:ewer ail=ed:,, the 
more subtle qualities of Cyrus Ore can onl7 to matc-tad by the 
finest of American tree amplifiers; arc tie French criics simply 
awarded Cyrus with 'decibel D'Iimneur Since than we have 
continued to read a>t'acrdinary irdeoerdent test:reperts from 
critics all over the w3 -Id on this geríus of a product. .Ve have 
learned of astonished music critics replaárg their ccs_ y: super- 
amps' with the Ittle Cif Ls One. One can tiereforecrly coñclude 
that in its short histo-y, since its intrzdjction, the Cy'us One has 
become both a Reference and a I vi^g legeid. 

Thé Cyrus One is baeac on a revclutioiaryci-cuit design 
philosophy; de -ails r v.hich are beyond the scopeef this 
brochure and in any c3se well guarder set-ets. -he resign is 
then implemen:ed with careful attention :c circuit tcoclogy in 
order to minimise trenumber of .cmponents in thesgnal path 
and reduce ther harmful effects. This 'straight -lice" design is 
then manufactured -c the very highes- standards usb: 
components and mater als beyond tie -each of most 
competition. -he pcwer transis:o-s. for example, are military 
grade, .ultra -fast and very linear dlevices_ eipecially manufactured 
for.Cyrus Electronics. -he drivertransistr-s are equal y products 

-of a British military serniconductcr manufacturer. W=rld class 
German produced pws-ve components ha.ie been selected 
including-extravagart pclypropylene capac to -s, pol".styrene 
capacitors, anc meta film resistors_ Tie casing fortre amplifier 
is precision rnje:tior -nculded from a 'non-magnetic-, non- 
electroconductive' metal substitute produced by Space Division 
of American General Electric. 

All spurious and harrrfui stages, such as tore -controls and 
filters, headphone and loudspeaker switching, prole Lion 
circuits and balance cortrols have teen elimiiated to make the - 

amplifier a 'straight- ice . no corrpromise, s:ate-of- he -art 
design. The quality cortrol stanoaidsare amongst tie" highest in 
the industry where e:ery amplifier is tested along nearly 100 
parameters on :he rtiost sophistica:ed Hewlett-Pacle d°CAD- 
CAM systems availatle- The result is 3r- extraordim 
achievement celled tie 2yrus Omt; ntegratec amplif e: elegant 
in appearance, wrttcurgimmicks, arc caoaole of producing a 
breathtaking and spectra:ular sound stage when uses with quality 
ancillary equipment . 

$nonce 

Cyrus Two 

The Cyr_s Two is an een more sophisticated amt;l fie- vv th a 
similar phi csophy to :hat of. the:Cyrus One. The ma or 
differences between the two amplifiers are in the 3 -ea of greater 
Dower orutoJt and even more importantly, superior-ou-rent 
delivery ;cpabilities. Furtherrrcre, Cyrus Two irm-p rotes one 
truly exceptional maul fig coil stage with emphasiser noise and 
nysteregs factors. Irdeed, the MC stage is des geed t: work 
.with esoter c cartridges'Dften costing mary timesthe ori.e of 
Cyrus Two. Another unique feature of Cyrus Two is i:s _bility to 
accept tie PSX optional outboa-d power supply (not svai able -or 
use with Cyrus One' arc, when configured with the PSX Cyrus 
Two is capable of competing ci-ectly with -the fines: and most 
esotericA-nerican 'super -amps . Independent test reports rave 
frequency suggested :hat the uiy problem with Cyr _s Two is its 
modest arce tag. wh-ch may prejudice the most dsoerr log cf 
audíoph eswho tend to look onlfat very a»pensiveecaipnnent 
We sug]es: that you audition :he Cyrus Tvvo, posit y :tubbed 
with the PSX, agairst the world's most esoteric a:tuf-lent 
before you make yo.,- final decis on. 

Cyrus PSX 

Given that the circuit piilosophy iscapablecf repradu:ing rnag c 
and that-eally is what rr usic is 3 I about, and given -hrat aswe have 
already stated, Cyrus = wo uses state-of-the-art ca'nperents and 
manufacturng techni:ues throughout., there is orl7 one other 
area of potential imprventent-and that is in enhanae-c power 
supply capabilities. 

'Whereas the Cyrus Tw5 has á superb internal pov:ers .'pply cf its 
own, capable of unbe ievable cut rent delivery of 6) aripspeak-to- 
peak. nevertheless,t fie addition of the PSX can orly irno-ove 
things further. The PSX is manufactured ii a similar case to the 
Cyrus Twó, 'and plugs rito the Jack of the Cyrus -we a an 
umbilica ccrd termiiated with an XLR corrector. Tie PSX 
transformer has beer tie subject of two years resea-ct and 
developrneit and is tne .iltimata in toroidal transferrer 

° /ethnolcgy. The pówe- suppl- -eservoircapacitar-ce is 
substantial and agaii tf a finest available componerts iaa.e been 
used. Ne are confident that tie discerning mus = lever will lot 
be able to better the. performartw of the Cyrus lint, usi-g 
optional P:3?( outboard power supply, at any price - 
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Cyrus Tuner 

The advent ofdigitaly synthesised tuners-tas substarrially 
mproved the -3cepton qua it-- o= FM broadcasts. A few 
3roblems however continue to persist in the des gn o= most FM 
:uners. The meet se icus of these problems we conder ID be 
sibilance in hrc-t frequercies and poor low -frequency 
terformance It is.ccrr mon knowledge that the low- -equenc,l 
performance of t_.ne-s lacks ajttority, control, aefinrt on, anc 
articulation -especial!' wherco-neared tc the latest gene-ation 
CD players. 

The objectives of Cyrus Electpn cs have been to arocLce a - 
outstanding Liner where the =M section daes not suh'er the 
nagging prob em of 'spitting' sibr.ance, and to give bees no:3s 
their rightful and -ecessary -r Jsbal weigh:, :emao,r and 
aJthority. Th3 Cyrus `uneris manufactured in a case o& identical 
d mensions and appeaancet3 the rest of the Cyeis range, and 
will suit the recuirerrents of the perfectiorist and oph 13 W10 
owns either a 2yrus One or 3 Cyrus Two. 

-ne design is based or rnicoprocessor controlled digi:al 
frequency syn:'tesisec tunirc, and provides 19 FM and 9 r..1 .N 
p-esets with C-M3S memory back-up. The unit provides vsriatle 
speed up/down scanning, automatic, search, as well as manual 

VIZILLMVIE 

tuning Automatic Pv1 mute is provided to etñrtirnate í-ri:ating 
interstat on noise quartz -locked tuning sys:em s adopted -err 
ultima-etuning accuracy and minimal frequerc,r d-itt. An 
inforrnert ve Flucrescer t Tube Display electroncallyganerates 
digital =requency rsalut, 'Tuning' indication 'Stereo' reception' 
and, vin sele:taxi. preset channel number. For finest 
recept of quality under adverse signal conditians ti eCyr-is Tine - 
has FET-ront-erds:dial-gate with áutomatic CE n oc n -rol or F(11 - 
The FM mixer oscila err is buffered to ensurel- gh i-nlnunity to 
interfe-e-nce, and Ceramic filters are incorporIed for l icft 
selecti.ny on bath Ar_1 and FM wavebands. -le Cytus ELnE- 
offers Siding Stereo cecoder maintaining fullcianre Leparat on 
on strorg signals. aicdtanging gradually to mo-o far fjlestnc se 
suppression on weekeignals. PLL decoder crcurtry prciuces a 

stable asfiosigna wi loptimum channel separ3tier. anc an SC". 
filter cuts out inte-ference on stereo broadcas . 

Note: Xs mentioned earlier the products of Ci-Js E é^trcn cs 
exclude Harmful protection circuitry to ensure maxim" signal 
integri-y_ Please t,e extremely careful not tes'nortthe speaker 
outputs on insta lato-. 

Note: combinat or of any two Cyrus products prodece :he - 

standa-d rack wid:f C 430mm to match your c -her aquip'rer. 
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LECTRDfl IDi 
The Mission DAD 7000 is an advancec third generation 

compact disc player and the first of its kind from a quality specialist 
manufacturer. In the light of great controversy concerning both the 
absolute standard of reproduction from CD players as well as 
tremendous variations between the machines from different 
manufacturers, Mission Electronics hung fire until the fundamentals 
of the technology had settled and until their own extensive research 
programme had resulted in what promises to be the world's most 
advanced CD player. 

The Mission DAD 7000 is a 4 times over sampling machine 
with .16 bit resolution. The machine offers full facilities including 
motorised front loading tray with anti -jamming protection, studio 
class access time of average 2.5 seconds, full programmability of up 
to 99 tracks and in any sequence with repeat capability, queuing to 
within one second accuracy, automatic disc read after loading the 
CD, high speed forward or backward music search plus fine step 
adjustments. The Mission DAD 7000 also offers user-friendly 
ergonomics and full infra -red remote control. 

Other technical features of the Mission DAD 7000 include two 
separate digital to analogue converters for true stereo reproduction, 
the unique Philips digital transversal pre-DAC filter as well as 
Mission's own patented post-DAC filtering. This sophisticated two 
stage filtering system combined with high sampling frequency 
results in a perfect audio band frequency response without phase 
shifts and other aberrations and with mathematically near -perfect 
impulse response and the associated transient performance. Here it 
must be noted that most machines on the market suffer from severe 
inter channel phase shifts or absolute phase shift. and in most cases 
both. The laser read system is a single focus design eliminating the 
dangers of manufacturing alignments or subsequent field 
disturbances. Unlike most inexpensive designs. the Mission DAD 
7000 is manufactured into a most sophisticated set of pressure die- 
cast chassis and structures to ensure total stability and integrity of 
the fragile transport system and a subsequent reduction in 
reproduced errors. The machine is precision manufactured to the 
highest standards using high grade components to offer the best 
sound quality and long term user satisfaction. 

Above all, Mission has a worldwide reputation for state-of-the- 
art in high fidelity and our design team are conSdent that the DAD 
7000 meets Mission's stringent requirements or the ultimate in 
sonic performance. 
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AUDIO ETC 
EDWARD TATNALL CANBY 

THE GREAT BROADCAST OF 1938 
Orson Welles-dead at 70. Sad 
news, but interesting in what it 

recalls, especially for this writ- 
er. The Great New England Hurricane. 
The very young Welles, one of the pio- 
neers of audio's impact on people. Citi- 
zen Kane, of course-his great early 
film in which, like Charlie Chaplin, he 
was his own star. Thereafter, a lifetime 
of actorism around the edges of Holly- 
wood, but again, like Chaplin, never 
really at the center. Both were too 
much "originals" for that. 

The "Mercury Theatre" was an inno- 
vative theatrical drama on big-time net- 
work AM radio. Welles, barely out of 
his teens, was the first real genius of 
radio dramatics in a serious format, 
after a generation of radio comics from 
the Two Black Crows and Amos 'n' 
Andy to Will Rogers. Before we had TV, 
the unique medium of spoken drama 
without visuals (like the silent film with- 
out sound) developed remarkable 
properties through the sheer power of 
suggestion. Boundless imagination 
took over for the missing pictures and, 
like the silent films, the all -audio drama 
became a very potent force. 

In particular I remember one special 
"Mercury Theatre" production-the fa- 
mous Panic Broadcast, as it has come 
to be known, the supposed invasion of 
the Earth by Martians who had landed, 
we were told, only a few miles from 
Princeton, New Jersey. That incredible 
occasion, the evening of October 30, 
1938, when Orson Welles was all of 23 
years old, marked a terrifying mile- 
stone in audio history. For the first time 
we discovered our awesome power via 
the electronic signal alone to create 
mass hysteria-indeed, a sort of tem- 
porary mass insanity. Astonishingly, I 

myself did not panic. Like Little Audrey 
(remember her?), 1 just laffed and 
laffed. But hundreds of thousands did 
indeed panic. 

True, this was not the earliest dem- 
onstration of mass persuasion via the 
loudspeaker. Hitler was on hand. His 
rantings used sound and film to their 
utmost, but they were nevertheless ba- 
sically live performances staged be- 
fore vast audiences. Hitler seldom cre- 
ated mass hysteria through electron- 
ics; the hysteria, so to speak, was pre - 
baked. The mikes merely took down 
the evidence. Franklin D. Roosevelt 
was also on the air. But his Fireside 
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Chats were again different; they 
changed tf e politics of government 
but were broadcast as individual mes- 
sages to each of us, to the American 
anc his family-hence the title. And so 
Welles, even though quite unintention- 
ally was the man who proved the pow- 
er which audio, on its own, exercised 
over the mass mind. 

I have just realized that the two 
events which, in my mind (if not in 

public), entitle me to undying fame 
both occurred at this time, within a few 
short days of each other. I heard the 
Panic Broadcast on my own, not even 
knowing, and I did not panic-when all 
around me were going berserk. That 
was one. And a few days before, on 
the Connecticut shore, I had muttered 
the immortal words, "This must be that 
hurricane," noticed by nobody around 
me. Not one in a million people in the 
destructive path of the Great New Eng- 
land Hurricane said the same. They 
didn't know, but I did. I also happened 
to know exactly what the Orson Welles 
broadcast was all about, because I 

recognized its source immediately- 
The War of the Worlds, by that good - 

old sci-fi writer, H. G. Wells, no relative 
of Orson's and minus the extra "e." It 

was written in 1898, and the locale of 
the story was not Princeton but some- 
where in England. The "Mercury The- 
atre" radio version was skillfully mod- 
ernized by 40 years and transplanted 
to America; even more, it was so bril- 
liantly adapted to radio itself, and to 
the familiar techniques of 1938 broad- 
casting, that everyone, in the millions, 
took it for real. And that in the face of a 
hundred deliberate falsities-reports, 
for instance, from a nonexistent broad- 
cast service. Worse, people actually 
saw the Martians, saw the glow of the 
fires of destruction, and passed on the 
hysteria to hundreds more. But as soon 
as I recognized my childhood favorite, 
H. G. himself, I just enjoyed a good 
show without a thought of the world's 
impending end. 

In Connecticut, I was less than 10 
miles from the eye of the Great New 
England Hurricane, and on the dan- 
gerous side. In Princeton, a few days 
later, I was less than 10 miles from the 
"eye" of the Orson Welles drama, the 
farm at Grover's Mill, just the other side 
of the Pennsylvania railroad tracks, be- 
yond Princeton Junction. 

If I had been part of a crowd that 
evening, or even a family at home, I'll 
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have to admit things might have been 
different. I was simply relaxing, by my- 
self, in my lodgings near the Princeton 
campus. I had idly turned on the radio 
to see what might be going on, as we 
all do today. I stumbled on the Panic 
Broadcast by sheer chance, as did 
most people, and a bit beyond the 
opening, which added authenticity to 
the "news" broadcasts. 

Within a minute or so, I began to be 
suspicious. What was this? That's ridic- 
ulous. Totally improbable! How can 
they get away with such stuff? It's a 
hoax. Then, even as I heard that I was 
only a few miles from the Martian land- 
ing, I recognized H. G. Wells. 

Well, the classic antidote for panic 
and hysteria, we are told, is to Be In- 
formed. To know. I did know, you see. I 

loved H. G. Wells. I also was a "weath- 
er freak," and I had been following that 
big hurricane on weather maps, never 
thinking, of course, that it would hit us. 
But when it did, I was mentally pre- 
pared. Not an Expert-just Informed. 

What they do not tell us, a thing that 
Orson Welles already knew, is that to 
be informed does not necessarily 
mean a mere piling -up of facts, knowl- 
edge by sheer accumulation. In the 
broadcast, Welles himself played the 
Absent-minded Perfesser, the Prince- 
ton astronomer who first saw the Mar- 
tian blastoff through his telescope at 
the University. His long -worded inepti- 
tudes, leaving practically everything 
hanging, must have been a joy for 
Welles, the master of verbal communi- 
cation, to act! 

I suspect that every few listeners got 
to hear the unexpected conclusion, in 
which the Martians are killed off by 
terrestrial germs. (In 1898 this was a 
hot topic, the older Wells knew, equiva- 
lent to DNA and genes and such to- 
day.) Most of us in 1938, after 10 sec- 
onds or five minutes of the awful news, 
had alredy taken to the hills-jumped 
into cars and vamoosed, departed at 
furious speed for somewhere. Any- 
where but where we were, be it Prince- 
ton, Dallas or San Francisco! Sheer 
insanity. Not hard to explain at the 
time: There was Munich, and we knew 
the big war was inevitable. Any day. 
Anxiety, turned into hysteria. That sure- 
ly is what set it all off. 

For those increasing numbers of 
people today who are not even aware 

Do people notice glaring 
falsehoods as they listen 
to the radio? Sometimes. 
But in panic they forget 
everything-the wise and 
the foolish together. 

of this historic occasion, as the phrase 
goes, I can only say that you'd better 
believe what you read. It was a shak- 
ing thing. Do people notice glaring dis- 
crepancies, falsehoods, impossibil- 
ities, gaps a mile wide, as they listen? 
Sometimes. But in a panic they forget 
everything. Intelligence is useless. We 
simply fly apart in the upper story, the 
wise and the foolish together. 

No space here to go into much more 
of the gory and wonderful details of 
that evening; it would take me a dozen 
columns. In any event, a man named 
Howard Koch has long since done it 

for me in The Panic Broadcast, an 
awesome and delightful book (which 
includes the radio play itself), pub- 
lished in 1970, 32 years after the event. 
Mr. Koch was the man who actually 
wrote the script, Orson Welles' radio 
ghost. Suffice it for me to say that 
though, strangely, there was absolute- 
ly no visible damage from the great 
Invasion anywhere in the country-and 
so nothing at all to gawk at the next 
day-for a few hours total chaos 
reigned from coast to coast. As the 
Martians (supposedly) landed more of 
their deadly cylinders around the 
country, the highways-especially 
around New York City and in New Jer- 
sey, but also elsewhere-were re- 
duced to utter confusion and what we 
now call gridlock, a hideous gridlock 
inflamed by panic. 

It must have been really terrible, for 
out of those crashing cylinders-if you 
believed-rose enormous steel towers 
with squat tops on them, which 
"walked" over the land, pushing down 
buildings and bridges, spraying forth 
deadly heat rays which set cities afire 
in seconds, and a lethal blacK gas that 
killed instantly, wiping out whole ar- 
mies at a time. If you believed! Can 
you imagine it? Public switchboards- 
police, radio stations, whatever-were 
swamped, church -loads of people 
stampeded outdoors in the middle of 
services and fled in terror, apartment 
houses were roused into frerzy as the 
inhabitants got out, carrying useless 
things like chicken legs with them. Mr. 
Koch cites one anticlimax in which a 
couple touring the redwoods in North- 
ern California heard the Martians had 
landed and set off posthaste to get 
their children in L.A. before the End 
came. They forgot about gas-and ran 

out of fuel in the middle of the forest. 
So they just sat, holding hands, waiting 
for doom to arrive. It must have been a 
rather long wait. 

Then, in New York, the Koch book 
quotes: "I drove like crazy up Sixth 
Avenue. I don't know how fast-fifty, 
maybe sixty miles an hour. The traffic 
cops at the street crossings just stared 
at us, they couldn't believe their eyes, 
whizz ng right past them, going 
through the red lights. I didn't care if I 

got a ticket. It was all over anyway." 
Afterwards, as you might guess, 

there were voluminous repercussions, 
once Deople got back home, shame- 
faced or angry (they thought they had 
been taken in unfairly). There was 
comrrrntary by everybody with a big 
name, pompous newspaper editorials, 
batches of hilarious cartoons, take- 
offs, and, last but never least, studies 
by the usual qualified Experts and 
scholars, notably at Princeton Universi- 
ty (where else?); there was also the 
taking of much valuable information via 
interviews (though not, I should re- 
mark, on tape recorders). After a few 
months this ran its course and we be- 
gan tc forget. Soon we had a grimmer 
reality on hand-war. 

It was the new spate of Mars news 
and probably also the 30th anniversary 
of the Welles broadcast that prompted 
Howard Koch to put together his book 
about the famous event, though he 
missed the anniversary deadline by a 
bit. The Panic Broadcast was pub- 
lished by Little Brown and should still 
be around. Mr. Koch is far from a 
scholarly drudge-no one around Or- 
son Welles could have been that-and 
it was he who wrote the film script for 
Casablanca, which should place him 
in a proper niche. He does a superb 
job here, I think, reminiscing, interpret- 
ing, interviewing, collecting masses of 
data-the newspaper reports, the col- 
umns, editorials, cartoons, personal 
accounts. And there's the play itself, 
remarkably old-fashioned as we read it 

now. Radio has changed much more 
than you think. The broadcast wouldn't 
fool anybody, nowadays. 

So Orson Welles is dead-and there 
may be a new edition of Koch. As a 
book -sized monument to the historical 
audio event, you should own it, decid- 
edly. And it will do wonders for your 
coffee table. Q 
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BEHIND THE SCENES 
BERT WHYTE 

OUR AES REPORTER 
The world of professional audio is 
flourishing, as evidenced by the 
more than 10,000 people from 

46 countries who attended the 79th 
convention of the Audio Engineering 
Society during its October run at the 
New York Hilton. Record -breaking 
crowds jammed into the exhibits, and 
the many interesting papers and infor- 
mative seminars and workshops drew 
heavy attendance. 

While analog audio is still very much 
alive and well, there was no doubt at 
the convention that digital audio has 
become the predominant technology 
and the wave of the future. The tremen- 
dous success of CD has had much to 
do with this; today, virtually all of the 
new digital audio equipment and tech- 
nology is interlocked with that of the 
CD medium. Most recording engineers 
now regard the CD, not the vinyl LP, as 
the end product of their efforts, and 
many have modified their recording 
techniques to take advantage of the 
superior sonic qualities of the format. 

Many engineers feel that the full po- 
tential of digital audio will not be real 
ized until all elements in the recording 
chain-especially the input console- 
are digital. Although there are a num- 
ber of digital recorders on the market, 
there is currently just one digital con- 
sole available, the Neve DSP, though 
Neve's archrival, Solid State Logic, 
plans to build one too. 

Big analog consoles, with their in- 
timidating myriads of knobs and con- 
trols (which necessitate some control 
automation), have price tags of several 
hundred thousand dollars. The Neve 
DSP costs between $600,000 and 
$800,000, depending on its configura- 
tion, and there is every reason to ex- 
pect the Solid State Logic digital unit 
will be in the same elevated range. 

If you would like to hear what a truly 
all -digital recording sounds like, the 
great New Zealand soprano Kiri Te 
Kanawa has made one, in her first for- 
ay into popular music. On a London 
CD entitled Blue Skies, the late Nelson 
Riddle and his orchestra accompany 
her in a group of well-known ballads. 
The recording was made on a 24 -track 
Sony 3324 digital recorder, through the 
Neve DSP digital console. The result- 
ing sound is utterly quiet and extremely 
clean, without the faintest tinge of dis- 
tortion. This type of recording does not 
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have great dynamic range, but one 
can imagine how spectacular an all - 

digital recording of a full symphony 
orchestra would be. 

I have commented before on the de- 
sirability of digital -input consoles, and 
have noted that the Neve DSP is hardly 
suitable for portable use in location re- 
cording. You may recall my wishing 
that someone would make a fairly sim- 
ple, straightforward, portable digital 
mixer for use in "purist" symphonic re- 
cording. Lo and behold, the first thing 
that caught my eye at the JVC exhibit 
was a portable digital mixer! This unit 
is approximately 12 inches wide and 
18 inches long, with an angled panel 
10 inches high at the rear and about 3 
inches high in front. There are four in- 
puts, controlled by slide -type faders, 
and two outputs. There is equalization 
for each channel (which I wouldn't nor- 
mally use, but it is useful in some situa- 
tions). There is also a digital port to 
interface with a computer. The unit is 

expected to cost around $30,000. Not 
too far down the line, I expect to do 
some recording with this device. 

You may recall that a consortium of 
Matsushita, Sony, and Studer pro- 
posed a standard for digital recorders 
known as the DASH (Digital Audio Sta- 

tionary Head) format. (See "Behind the 
Scenes," January 1984.) At this 79th 
AES convention, no DASH recorders 
were forthcoming from Matsushita, but 
Sony and Studer had their first models 
on display. 

Sony's DASH recorders, the PCM- 
3000 series, are built in Sony's MCI 
plant in Fort Lauderdale, Florida. The 
PCM-3102 operates at 7V2 ips and pro- 
vides two digital audio channels on 
quarter -inch tape. The PCM-3202 op- 
erates at 15 ips and has the same 
track configuration as the PCM-3102. 
The higher, 15-ips speed of the PCM- 
3202 permits easier razor -blade edit- 
ing from the analog cue track. All 
DASH digital recorders use 48- and 
44.1 -kHz sampling rates. The first 15 
PCM-3102 recorders have already 
been delivered to the NHK studios in 
Japan; U.S. deliveries of this model 
and the PCM-3202 are scheduled to 
begin in January 1986. 

Studer's DASH digital recorder, the 
D820X, is a two -channel unit that oper- 
atesat 15 ips and, utilizes the DASH 
standard track configurations on quar- 
ter -inch tape. The transport uses three 
direct -drive d.c. motors, and can ac- 
commodate reels up to 14 inches in 

diameter, affording two hours of re - 
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-Bernstein and New York 
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321570. Beethoven: Sym- 
phony No. 5; Schubert 
Symph. No. 8 (Unfinished) 
-Maazel, Vienna Philhar 
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252874. Beethoven: 
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Pampa), Bolling (Columbia) 
332668. Brahms: Sym- 
phony No. 1-Tennstedt 
cond London Philharmonic 
Orch. (Digital -Angel) 

ON STEREO RECORDS 
334243. Brahms: Piano 
Concerto No. t-Weissen- 
bergg: Muti Philadelph a 
Orch. (Digital -Angel) 
328039. Brahms: Sym- 
phony No. 3; Haydn Vari- 
ations-Mehta ew York 
Phil. (CBS Masterworks) 
333518. Bruckner: Sym- 
phony No. 7-Chailly, RSO 
Berlin (Digital -London) 

325183. Dvorak: Sym- 
phony No. 9 (New World) 
-Solt, Chicago Symph. 
Orch. (Digital -London) 
333575. Elgor: Enigma 
Variations; Pomp And 
Circumstance Marches - 
A Davis. Philharmonia Or. 
(Digital -CBS Masterworks) 
331314. Gershwln: An 
American In Paris -plus 
Grainger's Fantasy on 
Porgy & Bess-Labeque 
sisters (Digital -Angel) 
323543. Handel: Royal 
Fireworks Music; Oboe 
Concertos I -3 -Karl Mun- 
chinger, Stuttgart Chamber 
Orch (Digital -London) 
332569. Haydn: Symphony 
No. 94 (Surprise), No. 100 
(Military)-Solti, London 
Phil (Digital -London) 
321190. Uszt: Hungarian 
Rhapsodies 1 & 4; more- 
Boskovsky cond. (Angel) 
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329144. Chopin: Waltzes, 
Mazurkas, Polonaises 
-Ivan Moravec. piano 
(Digital -Vox Cum Laude) 
330100. Chopin: Piano 
Concerto No. 2; Saint- 
Saens: Concerto No. 2- 
Licad. Previn, London Phil. Vienna Phil. (Counts as 2 - 
(Digital -CBS Masterworks) Digital -CBS Masterworks) 
326439. Copland: Rodeo; 318824. Mendelssohn: 
Dance Symphony; El Salon Symphony No. 4 (Italian); 
Mexico; Fanfare for Com- 
mon Man-Dorati, Detroit 
Sym ,'Digital -London) 
335679. Debussy: La Met: 
Nocturnes -Andre Previn, 
cond London Symphony 
(Digital -Angel) 

330613. Mozart: Greatest 
Hits -Gould, Preven, Szell 
others (CBS Masterworks) 
321224. Mozart: Overtures 
-Don Giova-ni Cose fan 
tutte; Marriage of Flgaro, 
etc. Marriner. Academy of 
St. Martin (Digital -Angel) 
338228. Offenbach: Golfe 
Parisienne; Gounod: 
"Faust" Ballet Music - 
Dutoit Orch. symphonique 
Montreal (Digital -London) 
318691.Prokof ley: Love 
For Three Oranges Suite; 
U. Klfe Suite-rvfichael 
Tilson Thomas, Los Angeles 
Phil. (CBS Masterworks) 
245043. Rachmanlnotl: 
Piano Concertos Nos. 1 & 2 
-Ashkenazy Previn, 
London Sym (London) 
334565. Rachmanlnoff: 
Symphony No. 2 (complete 
version) -Rattle and L.A. 
Phil. (Digital -Angel) 
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304931. Debussy: Images 
For Orchestra; Prelude 
To An Afternoon Of A 
Faun-Previn, London 
Sym. (Digital -Angel) 
333526-393520. Dvorak: 
Slavonic Dances (Op 46, 
72): American Suite- 
Dorati, Royal Phil (Counts 
as 2 -Digital -London) 

334508. Mahler: 
Symphony No. 1 (Titan)- 
Muti cond Philadelphia 
Orch. (Digital -Angel) 
329094-399097. Mahler: 
Symphony No. 2 (Resur- 
rection) -Lorin Maazel 

Schumann: Symphony 
No. 4-Tennstedt Berlin 
Phil (Digital -Angel) 
330142. Mendelssohn: 
Violin Concerto; Saint- 
Saens: Concerto No. 3 - 
Cho -bang Lin. Thomas con. 
(Digital -CBS Marterworks) 
328740. Mozart: Piano 
Concerto 26 (Coronation): 
Rondos -Murray Perahia, 
English Chamber Orchestra 
(Digital -CBS Masterworks) 
337782. Mozart: Diverti- 
mento, K. 563 -Kremer: 
Kashkashian. Yo -Yo Ma 
(Digital -CBS Masterworks) 
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321729. Schubert: The 
Impromptus, Op. 90 & 142 
-Murray Perahia, piano 
(Digital -CBS Masterworks) 
334771. Sibelius: Sym- 
phonies No. 4 and 7 - 
Berglund Helsinki Philhar- 
monic Or (Digital -Angel) 
326405. Stravinsky: The 
Frebird (complete ballet) 
-Dohnanyi, Vienna Philhar- 
monic (Digital -London) 
338244. Stravinsky: Rite 
Of Spring-Dutoit cond. 
Orchestre symphonique de 
Montreal(Digital-London) 
3.18444. Tchaikovsky: 
1812 Ovenure; Serenade 
For Stings-Muti. Phila. 
Orch (Digital -Angel) 
336461. Tchaikovsky: 
Violin Concerto; Serenade 
-Pinchas Zukerman, Zubin 
Mehta, Israel Philharmonic 
(Digital -CBS Masterworks) 
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3 8451. Ravel Bolero' 
Pavane; Daprinis Et Chloe 
(Suite No 2) -Andre Previn, 
London Symphony (Angel) 
331447. Ravel Ma Mere 
L'Oye (Mother Goose), 
etc -Dutoit, Montreal 
Sym (Digital -London) 
324533. Resp ghl: Feste 
Romane; Pines & Fountains 
Of Rome-Dutoit, Orch de 
Montreal (Digital -London) 
318436. Rimsky-Korsakov: 
Sc heherazade-Svetlanov. 
London Symphony (Angel) 
325100. Saint-Saens: 
Carnival of the Animals 
-also works by Debussy, 
Sate Philip Jones Brass 
Ensemble (Digital -London) 
331082. Saint-Saens: 
Symphony No. 3 (Organ)- 
Hurford: Dutoit, Montreal 
Sym. (Digital -London) 
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329169. Tchaikovsky: 
Svmphory No. 4 -Lorin 
Maazel, Cleveland Orch. 
(CBS Masterworks) 

324897. Vivaldi: Four 
Seasons Maazel, members 
Orch. National de France 
(Digital -CBS Masterworks) 
323147. Wagner: Orchestral 
Music Iron "The Ring" - 
Sir Georg Soite, Chicago 
Sym (Digibi-London 
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322487. Schubert:"Death 
and the Maiden"; "Quartet- if you join now and agree 
tsotz'-Tokyo String Quartet (at regular Club prices) (Digital -Vox Cum Laude) 

331942. The Academy - 
By Request. N. Marriner 
cond works by Schubert, 
Bach, etc (Digital -Angel) 
328013. Nancy Allen - 
virtuoso harpist in music 
by Ravel and Debussy. 
With Rampal, Tokyo String 
Quartet (Digital -Angel) 
328146. Willi Boskovsky 
cond. Symphonic Waltzes 
by R Strauss, Tchaikovsky, 
Weber. etc (Digital -Angel) 
334276. Canadian Brass 
& Berlin Phil. Brass - 
Brass in Berlin. Bach, 
Pachelbel, Gabrieli. etc. 
(Digital -CBS Masterworks) 
337279. Placido Domingo 
-Save Your Nights For 
Me. Love Came For Me' 
Maria: etc (CBS) 
330159. Bob James- 
Rameau. The jazz artist 
performs works by the 
French Baroque composer 
on synthesizers Superb 
(Digital -CBS Masterworks) 
321851. Wynton Marsalis 
Plays Trumpet Concertos. 
Haydn, Hummel. L. Mozart 
(Digital -CBS Masterworks) 
329607. Wynton Marsalls- 
Purcell. Handel, Torelli, etc. 
(Digital -CBS Masterworks) 
331959-391953. Mormon 
Tabernacle Choir -Great 
Choruses of Bach and 
Handel. (Counts as 2 - 
CBS Masterworks) 
327551. Luciano Pavorotti 
-Mamma. Popular Italian 
songs arranged by Henry 
Mancini (Digital -London) 
337444. Eugene Ormandy- 
In Memoriam. Works by 
Sibelius. R Strauss, Barber, 
etc (Digital -Angel) 
326397. Sutherland/Horne/ 
Pavarotti-Live From Lin- 
coln Center. A truly grand 
program (Digital -London) 
320887. Kin Te Kanawa- 
Verdi and Puccini Areas. 
(Digital -CBS Masterworks) 
333112. Andreas Voleen 
welder -White Winds. 
The inventive harpist's 
latest (Digital -CBS) 
334763. John Williams - 
Bach, Handel, Marcello 
Concertos art for guitar 
(Digital -CBS Masterworks) 
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plus shipping 
and handling 

to buy 8 more selections 
in the coming 3 years 

COLUMBIA CLASSICAL CLUB, Columbia House, Terre Haute, IN 47811 

Pease accept my membership appl cation under the 
terms outlined in this adver'isement Send me the 11 

classical selections listed hell for only $1.00. plus ship 
ping and handling. I agree to buy eight more selec- 
tions (at regular Club prices) in the coming three 
years -and may cancel membership at any time after 
doing so 

Send my selections In INs type of recording (check one): 
CI TAPE CASSETTES CI STEREO RECORDS 

Mrs 
Miss ,nr Firsrrame nre01 Las?Narre 

Address Apt 

City 

State Zip 
Do you have a telephone? (check one) yes No 539/S86 

Do you have a credit card? (check one) ]yes No 
rt its lens not o o,ioLe an AFC) FP() 410,0 .0.1.7, Puerto Sco crease 
woe, for details c l one rnot ve otter 

OAlso send my first selection for at least a 60% discount 
for which I will be billed an additional 5299 I then need 

buy only 7 more (instead of B) 
at regular Club prices. in the 
Coming three years 
All applications subject to review; Columbia House 
reserves the rlpht to relect any application. 

SEND ME THESE 
11 SELECTIONS 

CtClassical 

GSD/ME GSE/MD 



Just as the first DASH 
recorders were appearing, 
the digital apple cart was 
upset again by the 
announcement of yet 
another proposed standard. 

cording. The transport and audio con- 
trols are microprocessor -based, and 
up to 40 audio and transport functions 
can be programmed. Both electronic 
and razor -blade editing are possible, 
and the recorder has digital (AES/EBU) 
and analog inputs and outputs. Ferrite 
heads are used to record the data 
stream. A newly designed error -cor- 
rection system is claimed to be so 
powerful that it can provide full correc- 
tion of burst errors on all tracks simul- 
taneously over a tape length of 11/2 

inches! Delivery is scheduled for early 
spring of 1986; there's no pricing infor- 
mation, as yet. 

Just as the first DASH recorders 
were appearing, the digital apple cart 
was upset again-wouldn't you know 
it?-by the announcement of yet an- 
other proposed digital standard. This 
time Mitsubishi, Otari and AEG (for- 
merly AEG/Telefunken) got together to 
promote a digital format they call Pro - 
digital. This is essentially the format 
Mitsubishi has been using in their two - 
channel X-80 and 32 -channel X-800 
digital recorders. The new format in- 
corporates a few minor changes. 
Needless to say, the DASH and Prodi- 
gital (PD) formats are not compatible 
with each other. 

As with the DASH format, Prodigital 
is really three formats based on tape 
speeds of 71/2, 15, and 30 ips. The two - 
channel Prodigital format, operating at 
7V2 or 15 ips on quarter -inch tape, re- 
quires 12 tracks-eight digital audio 
tracks, two auxiliary analog cue tracks, 
one time -code track, and one auxiliary 
digital track. Sampling frequencies are 
48 and 44.1 kHz, with 16 -bit linear 
quantization and a Reed -Solomon 
code used for error correction. Both 
electronic and razor -blade editing are 
possible. The 16 -channel PD format 
uses a total of 24 tracks at 30 ips on 
half -inch tape: 16 digital tracks, four 
parity tracks, two auxiliary analog cue 
tracks, one time -code track, and one 
auxiliary digital track. The 32 -channel 
PD format uses 45 tracks at 30 ips on 
1 -inch tape. There are 32 digital audio 
tracks and eight parity tracks, plus the 
others common to all three Prodigital 
formats. Sampling frequencies and 
quantization of the PD -16 and PD -32 
are the same as those of the PD -2. As 
you might expect, reaction to this new 
Prodigital format was mixed-some 

people compared the battle between 
Prodigital and DASH to the BetaNHS 
wars. In any case, because of the simi- 
larity of the PD format to the existing 
Mitsubishi format, recorders for this 
new standard will be available in fairly 
short order. 

Sony also introduced the successor 
to its PCM-1610 digital processor, the 
PCM-1630. This is smaller and less ex- 
pensive than the 1610 but is said to 
incorporate many new features and re- 
finements. There is a newly designed 
analog input filter, claimed to eliminate 
phase distortion, and the digital filter 
now uses oversampling at 88.2 kHz. 
This is said to provide a much gentler 
roll -off curve with a high -frequency cut- 
off of 24 kHz, and thus to restore the 
audio signal without phase distortion. 
The PCM-1630 has a large, 500 -VA 
toroidal transformer in its power sup- 
ply, along with six high -capacity stor- 
age capacitors. The processor also 
features transformerless inputs and 
outputs. Some interesting new acces- 
sory boards provide RAR (read after 
read) and RAW (read after write) func- 
tions. The PCM-1630 is an integral part 

of Sony's elaborate new Compact Disc 
mastering system. Deliveries should 
commence this winter. 

The famous Viennese BOsendorfer 
piano has been demonstrated at a 
number of New York Audio Engineer- 
ing Society conventions. Everyone who 
loves the piano is always impressed 
with the magnificent instrument's rich 
sonority and beautiful sound. 

At this AES convention, BOsen- 
dorfer's exhibit booth showed only a 

videotape presentation featuring this 
great piano. But the tape was not in- 
tended as a substitute for the real 
thing. It merely documented one of the 
most fascinating collaborations be- 
tween music and audio engineering 
that I have ever encountered: The BO- 

sendorfer 290 SE system. Small 
groups of people were invited to audi- 
tion the system at the showroom of 
Curt Swidler Artist Pianos, Bdsen- 
dorfer's new agent in New York; I was 
invited to a press demonstration after 
the convention had ended. 

The 290 SE system consists of a 9Y2 - 
foot BOsendorfer Imperial concert 
grand piano (which I have had the 

In Bbsendorfer's 290 SE system, a computer records the mechanical functions 
of a 91/2 -foot grand piano whose hammers and pedals have been fitted with 
optical sensors. 
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pleasure of recording several times), 
fitted with optical sensors on all its 
hammers and pedals. These sensors 
sample the velocity of the piano ham- 
mers, 800 times per second, as the 
instrument is being played. The digital- 
ly coded piano functions are then re- 
corded on floppy disks in a computer, 
on audio tape, or both. 

The playback system consists of se- 
lective -velocity solenoids which are fit- 
ted to all the hammers and pedals from 
the underside of the piano. In play- 
back, the encoded data on the disk or 
tape is used to control the solenoids, 
which then operate the piano's mecha- 
nism to reproduce the original perfor- 
mance. Because optical sensors re- 
cord the performance data, there is no 
direct mechanical coupling to the pi- 
ano; consequently, the piano action re- 
sponds in normal fashion. The sensitiv- 
ity of the system is so high that every 
nuance, every aspect of dynamic 
scale and expression, is perfectly re- 
corded and then reproduced. 

At the press conference, Charles 
Rosen, a well-known concert pianist, 
played a number of short pieces which 
were recorded on floppy disks. Then 
he stepped away from the piano. On 
playback it was uncanny to see the 
keys being depressed and hear a fac- 
simile performance of the music that 
had just been played. Mr. Rosen pro- 
nounced the playback an exact mirror 
of his touch and dynamic expression. 

With the floppy disks and the com- 
puter (with its CRT terminal), all sorts of 
editing is possible. Mr. Rosen played a 
short section with a deliberate wrong 
note. A few minutes' work on the com- 
puter keyboard, and the wrong note 
was removed and replaced with the 
proper one. If desired, virtually any as- 
pect of a performance can be edited in 
the computer-tempos can be speed- 
ed up or slowed down, new phrases 
substituted, etc. 

The BOsendorfer 290 SE system was 
jointly developed by Wayne Stahnke, a 
California computer designer and au- 
dio engineer, and the research and 
development department of Kimball In- 
ternational. (The Kimball Piano Com- 
pany of Jasper, Indiana, owns BOsen- 
dorfer.) The system has many obvious 
applications. In recording studios, an 
edited performance could be used for 
rehearsals and retakes, with no need 

Every nuance of piano 
performance is perfectly 
recorded and reproduced by 
the BOsendorfer 290 SE, a 
fascinating collaboration of 
music and engineering. 

for the artist to be present. The 290 SE 
could also find wide educational use at 
universities and conservatories (one is 
in use now at MIT), and would be high- 
ly valued by composers. 

The BOsendorfer 290 SE system that 
I heard was an actual production unit. 
Its $110,000 price includes the spe- 
cially fitted Imperial concert grand pi - 

ano plus all the recording and comput- 
er hardware. One can imagine the 
great pianists of the world recording 
performances from the piano reper- 
toire on the 290 SE; then, for those 
wealthy enough to own a system, or for 
institutions that had one, it would al- 
most be like having a Horowitz or an 
Ashkenazy in residence! Q 
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F.RED:brings you right into the action 
with true MTS* Stereo sound. 

Say good-bye to boring one-dimensional TV sound. Say hello to 
dynamic MTS Stereo with F.R.E.D. He's the Friendly Recoton Enter- 
tainment Decoder that delivers superb cinema -like sound through 
your home stereo system. Designed by world-famous engineer 
Larry Shotz, F.R.E.D. features an awesome 35dB of stereo separa- 
tion, as well as dbx'" and DNR'" noise reduction for hiss -free listen- 
ing. And he brings you right into the action, so you feel like a 

participant-not a spectator. Get caught in the middle of a bust on 
Miami Vice. Be a guest onThe Tonight Show. Rock into a role on 
Friday Night Videos. Join the team on exclusive Sports Specials. 

Only F.R.E.D. lets you add the dramatic new dimension of MTS 
Stereo to virtually any TV. And F.R.E.D. is so versatile, he even simu- 
lates extraordinary stereo sound on any non -stereo broadcast. 

The future is hear-with F.R.E.D., the Friendly Recoton Entertain- 
ment Decoder. Take him home today. 

For the name of your nearest Recoton dealer, call: 1-800-633-2252 
Ext. 223 

RECOTEIN® 
46-23 CRANE STREET, LONG ISLAND CITY NY 11101 
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Enter No. 40 on Reader Service Card 
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To end the age old dichotomy between sound and style, Great Britain's master Icudspeaker builder, KEF, has 
produced the Reference Series 104/2. Capable of satisfying the design conscious and the sonically critical alike, the 
104/2 is predicted to emerg9 as one of the most significant loudspeakers of the decade. (Previous KEF Reference 
Series models, including one introduced almost a decade ago, remain to this day at the top of their respective 
categories.) 



The; Elegant Audiophile Loudspeaker 

A 

/,-- ._ _ 

% 

S 

Tongue -twisting, but ear -pleasing technologies such as Coupled Cavity Bass Enclosures and Conjugate Load 
Matching (write for full technical explanations) make the 104/2's perform beautifully even with moderately 
powered amplification-almost regardless cf where they are placed within the room. 

The KEF Reference Series104/ 2. Finally, a loudspeaker to be seen and heard. 

Enter No. 25 on Reader Service Card KEF America, Inc.. 14120-K SuIlyflald Circle, Chentaly. VA 22021 1-703.631.6610 
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GUARANTEED * TO IMPROVE AND ENHANCE 
YOUR STEREO SYSTEM-JUST PLUG IT IN! 
Each of our separate Amplifiers, Preamp-EQ'5, and Analyzers is U.S. made and expressly designed to 

perfectly match your present system... you can add to, or replace, any one or more of your components 
with the full assurance that each Soundcraftsmen S -E -P -A -R -A -T -E will immediately improve and enhance your 

system's sound to your complete satisfaction." 

DIGITAL QUARTZ AM -FM TUNER5299. 
AM -FM Stereo Tuner with 8 AM. 8 FM Station Presets. 

Automatic or Manual Scanning, Digital Quartz P.L.L. Syn- 

thesizer with Quadrature Front End, 9.8dBf Sensitivity... 

WORLD'S MOST VERSATILE 

PREAMPLIFIERS 5299. to 5699. 
Unique Equalizer/Preamplifiers and Straight -Line Preamplifi- 
ers featuring -97dB Phono S/N, Adjustable Phono Capaci- 

tance and Impedance. Moving Coil Inputs, Phono Input 

Level Controls. Exclusive AutoBridge" circuit for Mono 

Operation of Stereo Amplifiers @ TRIPLE POWER OUT- 

PU1, versatile Push -Button Patch bay with External Proc- 

essor Loops, Digital and .Video/Audio Inputs, Precision 

Passive Coil EQ Circuitry and 0.1 dB Readout Differential/ 

Comparator' Unity Gain Controls for Highest Gain. Lowest 
Distortion and No "Clipping" of Wide Dynamic -Range 
Material. Computone Charts and 12" LP Frequency Analy- 
sis Test Record included with Preamp-EQ's... 

WORLD'S MOST ACCURATE 

0.1dB REAL-TIME ANALYZERS 
AND EQUALIZERS 5189 to 5799. 
REVOLUTIONARY Differential/Comparator circuitry makes 

possible 0.1dB Readout Accuracy! Automatic or Manual 

Octave Scanning for Fast, Accurate Analyzing and Equaliz- 

ing. Precision Passive Coil Filters for Highest Gain. Lowest 

Distortion, Scan -Analyzer Models. With and Without Built- 

in Equalizers. No Calibrated Microphone necessary. Com- 

putone Charts and 12" LP Frequency Analysis Test Record 

included with EQ's... 

HIGH CURRENT CLASS "H" AND 
MOSFET AMPLIFIERS..5449 to 51,399. 
The most acvanced Stereo and Professional Amplifiers featur- 
ing Class H Dual Signal -Tracking Power Supply. Auto -Buffer" 
for Continuous 2 -Ohm Operation, No -Current -Limiting, Auto 

Crowbar Output Protection, Power MOSFET circuitry for High 

Reliability Caibrated LED meters, A -B Speaker Switching, 125 

to 300 w/p/c @ 8 ohms, 20-20kHz, < 0.79% THD. 

Includes 19" Rackmount Front Panel except SE550, PCR800. 
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From our new HIGH CURRENT AMPLIFIERS -300 WATTS/PER/CHANNEL @ 4 OHMS FOR ONLY $449.00, 
(205 wip/c @ 8 ohms, 20Hz 20kHz, < 0.05% TIED)-to our incredibly precise 0.1dB readout accuracy Analyzer/EQ's, 

to our Preamplifiers which are equippel with Compact Disc Player as well as Stereo Viaeo inputs, 
each Soundcraftsmen S -E -P -A -R -A -T -E is designed for quick, plug-in connection to your present system... 

OR, COMBINE THE S -E -P -A -R -A -T -E -S INTO YOUR OWN CUSTOM DESIGNED SYSTEM... 
SELECT THE TUNER, PREAMPLIFIER CONTROL CENTER, AND HIGH CURRENT STEREO POWER AMPLIFIER 1f0 MEET (OUR NEEDS. 

A SUPERB SOUNDCRAFTSMEN SEPARATES STEREO SYSTEM IS AVAILABLE FROM MOST DEALERS, 

INCLUDING A RECOMMENDED SET OF MATCHING SPEAKERS, AT A PRICE WELL UNDER 51,3J0.00. 

'That's a strong statement, we know...but we're sure you'll be amazed and delighted with your Dew upgraded system's performance!... 
So sure, that we offer a 10 -day money -back guarantee through your local Soundcraftsmen paricipating D;aler. 

I l j 16 -PAGE FULL -COLOR BROCHURE, $19.95 ED -EVALUATION KIT, indudes 1-12" LP Frequency Spearum Analysis Test l ccrd, 
% r 2 -sets of Computone Chars, 1 -Connector Cable for comparison test, 1 -instruction folder fcr use will your present stereo system, 

I l . JUST WRITE TO US OR CIRCLE READER SERVICE CARD # 30 for FREE SPECIAL )FFER DETfJ_S. 

Soundaattsmen Inc., 2200 So. Ritchey, Santa Ana CA 92705 PH: 714-556-6191 TELEX/ILVX 910-595.2524 CANADA: E.S. Good, Montreal, Quebec, H4T1E5 

Enter ho. 30 on Reader Service Card 
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AMERICA'S PERFORMANCE -VALUE LEADER 

IN STEREO COMPONENT SEPARATES... 

GUARANTEED* TO IMPROVE AND ENHANCE 
YOUR LOW -POWER STEREO SYSTEM! 
All the power you need to hear the Full Dynamic Range of the 
fabulous new Digital, dbx, Dolby and Compact Disc recordings- 
without obsoleting your present stereo system... 

Add our new Power Coupler, 
the PC -1... just 539.00! 

Don't sell or trade in your receiver just because you need 
more power! The Preamp/Tuner section of your receiver can 
be instantly coupled to a Soundcraftsmen high -current ampli- 
fier with the amazing PC -1 Power Coupler. 

You must HEAR it, to believe it! 
The improvement is Fantastic! 
Ask for a High Current demonstration 
with your favorite recording, and you'll 
hear music you've never heard beforet 

205 watts/channel 
@ 8 ohms, 20-20kHz < 0.05% THD 

300 watts/ch. @ 4 ohms $449. 

LOW POWER 

RECEIVER 
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PCR800 Power osfet Amplifier 

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW 
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with meny models on display. If no 

dealer is shown near you, or you encounter any diffic4ty, please phone us at 714-556-6191, ask fcr our "Dealer Locator Operator.' 
ARIZONA 
Phoenix 
ABSOLUTE AUDIO 

Tucson 
BSA ELECTRONICS 

Yuma 
WAREHOUSE STEREO 

NO. CALIFORNIA 
Concord 
SOUND DISTINCTION 

Goleta 
MOUSE OF AUDIO 

Palo Alto 
WESTERN AUDIO 

Sacramento 
NEAL'S SPEAKERS 

San Francisco 
LISTENING POST 

Santa Barbara 
HOUSE OF AUDIO 

SO. CALIFORNIA 
Phone 714-556-61W, ask for 
"Dealer Loca r ralgr" 
(Insufficient space to list 
all Dealers in this area) 

COLORADO 
Colorado Springs 
THE SOUND SHOP 

Denver. Arvada, Aurora 
STEREO PLUS 

Englewood 
GOLD SOUND 

Gunnison 
WILDWOOD MUSIC 

CONNECTICUT 
Danbu y 

CARSTON STUDIOS 

Stamlord 
COUNTY AUDIO 

FLORIDA 
Fort Lauderdale 
SPEAKER WAREHOUSE 

Fort Walton Beach 
AUDIO INTERNATIONAL 

Hollywood+Hialeah 
SPEAKER WAREHOUSE 

Merritt Island 
AUDIO MART ELECTRONICS 

Miami 
AUDIO PLUS 
LAS FABRICAS 

Orlando 
AUDIO MART ELECTRONICS 
MARKETPLACE ELECTRONICS 

Tampa 
OLDT WARING 

GEORGIA 
Atlanta 
AUDIO UNLIMITED 
STEREO DESIGNS 

Augus 
THE STEREO SHOP 

Columbus 
WORLD-WIDE ELECTRONICS 

Warner Robbins 
WORLD HIFI 

Savannah 
AUDIO WAREHOUSE 

HAWAII 
Hilo 
YAFUSO T.V. APPLIANCE 

Honolulu 
VIDEO UFE 

Lihue. Kauai 
JACK WADA ELECTRONICS 

Wailuku, Maui 
ADRIAN'S ELECTRONICS 

IDAHO 
Idaho Falls 
PHASE 4 STEREO 

ILLINOIS 
Chicano 
MARTROY ELECTRONICS 

Dexaib 
AUDIO PLUS 

Gurnee 
OPUS EQUIPMENT 

Peoria 
ELECTRONICS DIVERSIFIED 

INDIANA 
And rson 
ANDERSON ELECTRONICS 

Indianapolis 
STEREO IMAGE 

New Haven 
HJS SOUND 

West Lafayette 
VOWS ELECTRONICS 

KANSAS 
Overland Park 
AUDIO ELECTRONICS 

Salina 
DEL'S TV 

Wichita 
AUDIO PLUS 

KENTUCKY 
Lexington 
THE STEREO SHOPPE 

Louisville 
HI -FIDELITY, INC 

LOUISIANA 
Baton Rouge 
NEW GENERATION 

Houma 
LANNY'S MUSIC 

LaFayette 
NEW GENERATION 

Meta rie 
SOUND TREK 

New Orleans 
SOU-HERN RADIO SUPPLY 
TULANE STEREO 

MARYLAND 
Baltimore 
STANSBURY STEREO 

Gaithersburg 
AUDIO BUYS 

MASSACHUSETTS 
Boston 
ENCORE AUDIO 

Dart' r uth 
MIKE ROSE ENT. 

Sunderland 
SCIENTIFIC STEREO 

MICHIGAN 
Marquette 
AMERICAN TV 

MINNESOTA 
Bloomington 
MINNESOTA SOUND VALUE 

Dulutn 
TEAM ELECTRONICS 

Litch'ield 
OUALITY STEREO 

MISSISSIPP[ 
Gulfport 
TIPPIT'S MUSIC 

MISSOURI 
Chesterfield/St. Louis 
INSTANT REPLAY 

Kansas City 
SOUND DYNAMICS 

NEBRASKA 
Lincoln 
UGHT & SOUNDS FANTASTIC 

NEVADA 
Us Vegas 
UNIVERSITY PRO AUDIO 

NEW HAMPSHIRE 
New London 
NORTH STAR ELECTRONICS 

NEW JERSEY, SO. 
Wíldwood 
SEASHORE STEREO 

NEW YORK CITY, 
NORTHERN N.J. 
Phone 201.947-9300, ask mr 
peeler Locator Ocerator' 

(Insufficient space to list 
all Dealers in this areal 

NEW YORK. 
Alban) 
SOUNDS GREAT 

Buffalo 
PURCHASE RADIO 

NewpatU 
NEWPALTZ AUDIO 

Plattsburg 
GREAT NORTHERN STEREO 

Rochester 
SOUNDS GREAT 

Syracuse 
SUPERIOR SOUND 

NORTH CAROLINA 
Fayetteville 
QUALITY SOUND 

Goldsboro 
PRO SOUND 

Greensboro. 
High Point, 
Winston-Salem, 
AUDIO -VIDEO CONCEPTS 

14ckoryy 

MC LAUtSILIIS TV 

Morehead City 
Newbern 
ANDERSON AUDIO 

Raleigh 
CREATIVE ACOUSTICS 

NORTH DAKOTA 
Dickinson 
MUSIC HUT 

Fargo 
WATTS -M TEE 

Akron Ak 
OHIO SOUND 

Boardman 
ELECTRONICS LTD. 

Canton 
OHIO SOUND 

C eveland 
B&B APPLANCE 
01110 SOUND 

Lima 
HART AUDIO 

Middleburg Hts. 
B&B APPI !APACE 

Warren 
ELECTRONICS LTD. 

OKLA'NIOMA 
Oklahoma Cut 
JOHNSON N A SOUND 

OREG3N 
Coos Bay 
PENNINGTONS AEDO 

Eugene 
BRAOFOR3'S HIGH IIDEUTY 

Klamath Falls 
HIGH COUNTRY RECORDS 

Medford 
SOUNDTRACK 1LECTRONIC 

Portland 
HAWTHOPNE STEREB 

PENNSYLVANIA 
Bloomsburg 
WEBBER'S PRO AUDIO 

Chambersburg 
SUNRISE ELECTRONICS 

Hermitage 
CUSTOM SOUND CO. 

CENT 
M,:Keesper' 
HI FI ER 

PHladelphia 
SOUND OF MARKET 
SOUND SERVICE 

Pittsburgh 
AUDIO UNCTBTN 

Reading. 
Shltington 
PHOENIX HI FI 

Strarºn 
ELECTRONICS LTD. 

Wi low Grose 
SOUNOEX 

PUERTO RICO. 
Santurce 
R. F. ELECTRONICS 

SOUTH CAROLINA 
Columbia 
NCATON STEREO 

Gn enville 
DUN JONES STEREO 

Newberry 
TIE ELECTRONIC SHOP 

Spartanburg 
DEN JONES CUSTOM STEREO 

Z NNESSEE 
Nashville 
AUDIO SYSTEMS 

TEXAS 
Arlington 
SOUND IDEA 

Be.mmont 
BRDCK AUDO 

Co -pus Chreti 
SOUND VIBRATIONS 

El Paso 
SOUND ROOM 

Fort Worth 
SOUND IDEA 

Ho rston 
HOME ENTERTAINMENT 

HUist 
SOUND IDEA 

Midland 
FOLGER'S ENTERTAINMENT 

UTAH 
Salt Lake City 
IN KLEY'S 

St George 
ARROW AUDIO 

VERMONT 
Brattleboro 
SCIENTIFIC STEREO 

VIRGIN ISLANDS 
St Thomas. US and 
British Virgo Islet ds 
ELECTRONICS UNLIMITED 

VIRGINIA 
Falls Church 
AUDIO BUYS 

Richmond 
GARY'S 

WASHINGTON 
Bremerton 
EVERGREEN AU 30 
Olympia 
DESCO ELECTRONICS 

WEST VIRGINIA 
Morgantown 
THE SOUND POST 

Pnnceton 
THE SOUND POST 

WISCONSIN 
Appleton 
AMERICAN TV 

Glendale 
SDUNDSTAGE 

Madison 
AMERICAN TV 

Oshkosh 
AUDIO PLUS 

Sheboygan 
GENE'S CAMERA. & SOUND 

Waukesha 
AMERICAN TV 
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The Boston Acoustics tapered grille panel. 

. q 

You don't have to take it o 

before you turn the music on. 
. i 

. . . 

O,dinary panel 
'' 

' 
Boston Acoustics . tapered panel 

You may have noticed that most speakers sound 
their best only if their grille panels are removed. 
That's because a portion of their sound diffracts 
off the thick inner edges of the panels, reaching 
your ear later than the, direct sound.. Some audio 
frequencies are reinforced and others cancelled, 
distorting frequency' response. The diffracted, - 

delayed sound also smears the time cues essential 
to accurate stereo imaging. 

At Boston Acoustics, we design our grille panels 
with specially tapered edges that virtually eliminate 
sonic diffractions and their distortion. To achieve 
the thin, unobstructing panel cross-section that is 
necessary, we go to the extra cost of precision - 
molded panels. 

You'll find diffraction -corrected grille panels in 
all Boston Acoustics stereo speaker systems, 
including our new A40 and A60 Series II. The 

world renowned A40 delivers musical accuracy 
and outstanding stereo imaging at a suggested 
retail price of only $160 per pair. And thé slightly 
larger A60 now has a one -inch dome tweeter to 
complement its powerful eight -inch woofer. At 
just $220 per pair. 

For descriptive brochures, review reprints and the 
location of your nearest dealer, send your name 
and address to: Stereo Speaker Information Packet, 
Boston Acoustics, Inc., 247 Lynnfield Street, 
Peabody, Massachusetts 01960. (617) 532-2111. 

You'll never have to sacrifice our great looks to 
enjoy our great sound. 

BostonAcoustics 



DIGITAL DOMAIN 

Imagine that you're the president 
and sole owner of the Intergalactic 
Widget Corporation. You've just re- 

turned from your summer vacation; 
since you're so filthy rich, and you 
have a fondness for Monte Carlo, this 
particular vacation has lasted about 12 
years. You immediately call a corpo- 
rate meeting. Your faithful factory man- 
ager, Elroy, reviews the sales trend, 
presenting a chart that shows sales of 
the company's product rising almost 
exponentially. Nonetheless, you panic, 
frantically beseeching Smedlap, your 
faithful engineer, to start a crash re- 
search and development program to 
find a new product. Smedlap and Elroy 
look at each other, wide-eyed. Has the 
Chief gone mad? 

Well, the Chief has always been ec- 
centric, but nevertheless astute. The 
"Widget" in his company's name actu- 
ally refers to prerecorded analog cas- 
settes, and the sales curve parallels 
that medium's rise to dominance in the 
U.S. (Sales of LPs peaked in 1979 and 
were surpassed by cassettes in 1982.) 
So why is the Chief panicking? 

The answer, of course, is digital au 
dio. Compact Disc sales are still only a 
fraction of either LP or cassette sales, 
but the CD's growth has been rapid, 
and is expected to double annually for 
the next several years. If today's trend 
stays on course, the CD will pose seri- 
ous threats to the analog tape and disc 
industry within five years. And when 
record -once and erasable/recordable 
CDs hit the market, analog tape and 
disc might be doomed. Smedlap, ace 
engineer at Intergalactic Widget Cor- 
poration, therefore hurries to his work- 
bench to contemplate new product de- 
velopment as well as IWC's new adver- 
tising slogan, "Where there's tape, 
there's hope." 

Sure, analog tape suffers from wear 
and tear, it loses high frequencies to 
friction from guides and heads, savage 
equalization is required, duplication 
necessarily doubles noise with each 
generation, distortion and hiss are in- 
separable companions, etc. Yet tape 
has an undeniable asset: Music is a 
sequential event, and a spooled length 
of tape lends itself to sequential stor- 
age. While a random-access disc 
might be convenient for locating a mu- 
sical selection, the playing itself is al- 
ways sequential. Tape is thus an inher- 

KEN POHLMANN 

THE RIGHT ANGLE 

ently suitable medium for storing music 
information. 

Analog tape's bandwidth is well 
matched to music's requirements, too. 
The tape must be able to accommo- 
date the analog signal's entire range of 
frequencies. But an audio frequency 
range of 0 Hz to 20 kHz requires a tape 
bandwidth of not much more than 20 
kHz-not too hard to achieve today, 
though it took several decades of tape 
progress to reach it. 

And the principles of analog record- 
ing are simple. A plastic ribbon is 
evenly coated with a thin layer of acic- 
ular (needle -like) magnetic particles 
which behave as tiny magnets, with 
north and south poles. The particles 
are oriented along the length of the 
tape, but on a tape with no net magne- 
tization, the north and south poles are 
raidomly distributed. When an audio 
signal is applied (by passing the tape 
over a head which turns that signal into 
a varying magnetic field), !he poles 
begin to orient themselves according 
to the strength and direction of the 
magnetic field at the moment each 
particle passes the head. As signal 
amplitude increases, more and more 
particles' magnetic poles align them- 

selves. This is called longitudinal re- 
cording. 

The process has its limits. For one 
thing, when the signal amplitude rises 
to the point where all possible particles 
have aligned themselves with the sig- 
nal, the tape becomes saturated. Any 
further increase in amplitude will cause 
severe distortion-clipping-as the 
signal flattens out against the tape's 
rigid imits, eventually turning sine 
waves into near -square waves. 

However, given particles small 
enough to follow the period of a high - 
frequency audio waveform, and 
enougn of them to encode a sufficient 
range of amplitudes, analog tape re- 
cording is achieved. 

This much Smedlap already knows. 
But, he wonders, would it be possible 
to figh' digital with digital? The answer, 
as anyone who has ever encountered 
a computer storage mecium (or a pro- 
cessional digital tape recorder) knows, 
is "yes." 

The digital tape recording process is 

essentially identical to that described 
above. However, instead of trying to 
record the subtle variations of an ana- 
log waveform, we are trying to record 
the more clear-cut, logical transitions 
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Perpendicular recording, 
with particles aligned at 
right angles to the tape 
surface, allows greater 
particle density than 
traditional methods do. 

between bits. Here, that bane of ana- 
log recording, saturation, works for us. 
Its squaring of the waveform is ideal for 
the binary nature of digital data. Thus, 
instead of a continuously variable net 
orientation of particles, there are only 
two orientations. Each change in polar- 
ity is sensed at the read head as a 
binary digit. That makes our job much 
easier, in some ways: Tape noise and 
waveform distortion are irrelevant, as 
long as the polarity change can be 
read. (In fact, the waveform actually 
recorded on tape is far from a clean 
square wave; that would waste valu- 
able bandwidth.) 

It is bandwidth that is the chief prob- 
lem with the digital approach. In a digi- 
tal recording, the signal waveform 
must be encoded as sampled data 
words, accompanied by additional 
data for synchronization, error correc- 
tion and so on. The upshot is a consid- 
erable number of bits, each of which 
must be encoded as a level transition. 
As a result, digitally recording a 20 - 
kHz audio signal might require a tape 
bandwidth of 500 kHz. To achieve this, 
digital tape uses formulations different 
from those of analog tape, and me- 
chanical tolerances (such as head -to - 
tape contact) are more critical. 

As Smedlap studies the problem, he 
becomes acutely aware of the magni- 
tude of the medium's storage require- 
ments. He observes that, with a 48 -kHz 
sampling rate and a tape speed of 30 
ips, a density of over 20 kilobits per 
inch is required. To achieve digital lon- 
gitudinal recording, he must resort to 
particles with high magnetic energy 
levels (and hence higher packing den- 
sities), higher tape speeds, multiple re- 
cording tracks and esoteric head tech- 
nology (such as thin-film heads, which 
are manufactured with methods akin to 
those used for integrated circuits). 

Even with these technological tricks, 
longitudinal recording has a finite re- 
cording density; as smaller and small- 
er particles are packed closer and 
closer together, self -demagnetization 
occurs-the poles neutralize each oth- 
er, and signal output diminishes. The 
practical limit seems to be 25 kilobits 
per inch. 

Smedlap is white -knuckled; a 30-ips 
digital cassette would be larger than 
most household pets. He ponders: In- 
stead of aligning the particles length- 

wise along the tape, how about lining 
them at a right angle to the tape sur- 
face? Such a method, called perpen- 
dicular (or vertical) recording, allows 
for greater particle density since it is 
the particle width that is the determin- 
ing factor. Moreover, the thinner the 
particle, the greater its length -to -thick- 
ness ratio, and hence its magnet c 
strength. In other words, the denser 
the particle packing, the more robust 
the medium. The problem of self -de- 
magnetization vanishes, so extremely 
short wavelengths can be recorded. A 
digitization system requiring storage 
for 800,000 bits per second would con- 
sume 40 inches per second of longitu- 
dinally recorded tape, but only 2 inch- 
es of perpendicular. 

However, perpendicular media re- 
quire costly manufacturing techniques; 
researchers have used alloys of chro- 
mium and cobalt in the form of hexago- 
nal crystals. Furthermore, the alloy 
must be deposited onto the backing in 
a vacuum chamber. Clearly, more effi- 
cient methods will be required for 
mass production. 

Suddenly Smedlap is struck by a 
brilliant notion. Why not take advan- 
tage of the fact that a magnetic layer 
can be magnetized in any direction? 
With a two-way technique called isotro- 
pic recording, the oxide layer may be 
magnetized in both longitudinal and 
perpendicular modes, simultaneously. 
With special head configurations and 
tape formulations, the two recorded 
fields may be combined in phase to 
produce a strong output signal. The 

head is designed so that the longitudi- 
nal field penetrates the tape oxide 
deeply, and is recorded first. Then the 
perpendicular field is recorded over 
the longitudinal one, erasing the longi- 
tudinal field nearest the tape surface. 
Thus, a perpendicular field lies over 
the longitudinal one. With such isotro- 
pic techniques, researchers have 
achieved recording densities of more 
than 250 kilobits per inch. 

After many sleepless nights, Smed- 
lap is convinced that digital audio tape 
recording can be achieved with avail- 
able technology by using longitudinal, 
perpendicular, or isotropic recording 
methods. But would such a product be 
viable in the consumer marketplace? 
The answer to this question is largely 
dependent on such considerations as 
the digital cassette recorder's size, re- 
liability, and cost. And that boils down 
to the recording mechanism itself- 
that is, the head and track format. Spe- 
cifically, should a digital audio cas- 
sette employ a stationary or a rotating 
head system? Each offers certain ad- 
vantages, as well as disadvantages. A 
rotating head yields great bandwidth 
but requires intricate mechanics; a sta- 
tionary head is mechanically simple 
but would require many tracks to re- 
cord the data load. 

Meanwhile, the Chief is convinced 
that Intergalactic Widget Corporation 
is teetering on the brink of ruin. Smed- 
lap racks his brains, balancing the 
pros and cons of rotating and station- 
ary heads, not to mention playing time, 
cassette size, sampling rate, quantiza- 
tion word length ... . 

Actually, Smedlap knows, his hands 
are tied. IWC can't sell prerecorded 
digital cassettes until there are digital 
cassette decks to play them on. And if 
manufacturers are sane, there will be 
no such decks until the major compa- 
nies, at least, agree on tape and player 
standards-maybe one standard, 
maybe two (one each for rotary -head 
and stationary -head designs). Mean- 
while, Smedlap must look into all the 
possibilities, but postpone action until 
the standards are set. 

Will Smedlap find the ideal digital 
audio cassette system? Will the Chief 
agree with his engineer's decision? Or 
will Ted Turner buy IWC with junk 
bonds and restructure it as a bakery? 
Tune in next month! Q 
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lb hear why Stevie Wonder 
records on Sony Digital equipment, play him back 

on a Sony Compact Disc Player. 
When it comes to capturing the experience of live 

music, no audio equipment delivers the performance of 
digital audio. 

That's why, for one musician, itb played a critical part 
in virtually every aspect of the creative process. Stevie 
Wonder has insisted on this revolutionary digital master- 
ing equipment since 1979. And the name this music 
industry leader chooses, interestingly enough, is the 
leader in digital audio. Sony 

Not only has Sony led the way in professional digital 
recording equipment, we also invented the digital system 
for playback-the compact disc player. Sony introduced 
the first home, car and portable CD players. And Sony 
sells more types of compact disc players than anyone 
else in the world! 

But whichever Sony Compact Disc Player you 
choose, each allows you to hear everything the artist 
originally intended. 

SONY 

.99-. 

o 
4fr 

zf I 

Ehown is the CDP-302, s 'till -fea tired, 
programmable home player that uses 
Sony's third -generation digital technology. 

So why not do what Stevie Wonder does? Play the 
top -selling compact discs back the same way they were 
mastered. On Sony Digital equipment. 

Once you do, you'll S ONY wonder why you listened 
to anything else. THE LEADER IN DIGITAL AUDIO'" 

® 1985 Sony Corporation of America. Sony is a registered trademark of Sony Corporation. The Leader in Digital Audio is a trademark of Sony Corporation of Pmsrica 
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There's a big difference between real 

music and "hi-fi". Unfortunately, even with 
the most expensive systems all you 
usually end up with is spectacular "hi-fi", 
not music. This doesn't have to be the 
case. When proper attention is paid to 
the hierarchy of the components, even a 
moderately priced system can provide 
music in your home. 

The system above fectures Linn's new 
Index Loudspeaker at $325 a pair, a 

111- 
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Naim Nait Integrated Amplifier at $395, 
the Linn Basik Plus Arm and Cartridge al 
$160, and the Linn Sondek LP12 Turntable 
at $795. The total price of the system is S1,675. 

Whether you plan to purchase an 
entire system, or simply improve your 
existing system, we suggest that you visit 
your Linn/Naim dealer. He will see to it 
that your purchase does indeed bring 
you more enjoyable music, rather than 
simply more spectacular "hi-fi". 

Distributed in the United States and Canada by: 
AUDIOPHILE SYSTEMS, LTD., 6842 HAWTHORN PARK DRIVE, INDIANAPOLIS, INDIANA. 46220 

ALDBURN ELECTRONICS, LTD., 50 ROLARK DRIVE, SCARBOROUGH, ONTARIO M1R ¿G2 
See dealer listing on page 152 Enter No. 7 on Reader Service Card 
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New -Year Greetings 
It's come again-another year!! As I 

have said before (and am glad to be 
able to say again), thank you for your 
encouragement. It really does help. 
Thank you for your criticism, too, both 
positive and negative (and this in- 
cludes corrections to some of my 
math-a field in which I am not expert). 
Thank you to those who have taken 
time to share ideas which I, in turn, can 
pass along to the rest of you. 

With the November 1985 "Audio - 
clinic," I began my 31st year of service 
to you. With your help, this can be the 
best one ever. Keep the questions 
coming, and I'll keep the answers com- 
ing. I'm not on an ego trip; there are 
times when I don't have the foggiest 
notion of how to answer a question. 
When this is the case, I will just tell you 
that, or, when possible, refer you to 
someone who can help. 

What I offer is a love of music, long 
experience as a recording engineer, a 

gang of time spent on the service 
bench, and an interest in helping oth- 
ers. I look forward to hearing from you 
during 1986. 

Turntable Isolation 
I have a suggestion for readers with 

turntable isolation problems. Take a 

piece of foam rubber approximately 
1Y2 inches thick. On top of the foam, 
place a 1 -inch -thick piece of flagstone 
or any other stone. Then place the 
turntable on top of the stone. I have 
found that this added mass significant- 
ly improves the isolation, particularly 
from footsteps and vibration.-Todd 
M. James, Reading, Pa. 

Speaker Frame Ground 
Q. My portable stereo system con- 

tains two loudspeakers connected in 
parallel. From one of the terminal lugs, 
there is not only a connection to the 
other speaker in the pair, but also a 
wire which is directly attached to a 
rivet that holds a terminal strip to the 
speaker frame. Why is this connection 
made?-Richard Roy, Downsview, 
Ont., Canada 

A. If you check the wiring of these 
speakers, you'll find that the terminal 
which is wired to a rivet on the speaker 
basket is also connected to the ground 
side of the system's amplifier. The 
manufacturer must have found a need 

JOSEPH GIOVANELLI 

to ground the speaker assembly. In a 
portable system, the speakers would 
be close to other components; if the 
assembly's frame were not grounded, 
capacitive coupling could result in os- 
cillation. 

It is also possible that the manufac- 
turer purchased a quantity of loud- 
speakers prewired in the way you have 
described, and simply used them with- 
out unwiring the frame ground. 

Output Tube Bias Problem 
Q. I have a Dynakit Mark Ill power 

amplifier which keeps blowing fuses. 
After the amp has been on for about 15 
minutes, the bias voltage for the KT88 
tubes will gradually rise from its normal 
1.56 V to about 2.6 V-at which time 
the fuse blows. I'd appreciate a clue to 
the source of this trouble.-Harry An- 
derson, Chicago, Ill. 

A. As I remember it, the bias voltage 
readout is really an indication of the 
output stage's cathode current. This 
stage's gradual drawing of higher and 
higher current during operation can re- 
sult from a number of factors. 

First, your output tubes may be gas- 
sy. The ionization within the tubes will 
result in excessive current. Second, a 

defective component in the bias sup- 
ply, such as the bias rectifier, may 
cause the bias supply voltage to drop. 
If so, the decreasing bias will cause an 
increase in plate current and cathode 
current. Since you are measuring volt- 
age drop across a cathode resistor, 
rather than measuring bias voltage di- 
rectly, this causes an apparent voltage 
rise. Third, a leaky coupling capacitor 
feeding one output tube may cause 
that tube to draw excessive current, 
with the same apparent voltage rise. 

Low Volume from a Mixer 
Q. When I play my components 

through my mixer, I must set the mix- 
er's volume very high-to approxi- 
mately 8 on a scale of 10. The amplifier 
volume must also be set to near maxi- 
mum (though this is not necessary 
when the amp does not go through the 
mixer). The level meters on the mixer 
indicate a low output, - 15 dB. Other 
than this need for high volume -control 
settings, the mixer works well.-Elmer 
F. Maye, Jr., Coram, N.Y. 

A. You mentioned the "output" of 
the mixer. If, by this, you mean what we 

often refer to as the "master pot," it 

may simply be that you have set your 
individual "mix pots" too low. The lower 
the individual input controls are set, the 
higher the master gain will have to be 
in order to make up for this. If, how- 
ever, you do have the mix pots set near 
their maximum positions and still ob- 
tain the results described, something 
may be wrong with the power supply 
(the only component common to both 
channels). 

Another thought is that perhaps 
there is a sensitivity switch or pot 
which affects the overall gain of the 
mixer. If the mixer was designed to 
handle "professional" signal levels as 
well as those usually encountered in 
home audio equipment, there is cer- 
tainly a likelihood of such a sensitivity 
adjustment, or perhaps one such ad- 
justment for each input channel. If so, 
you may have set these too low. 

If the mixer was intended solely for 
professional service, it may be that no 
sensitivity adjustments are possible. 
Levels used in professional recording 
systems are on the order of 1.2 V, 

whereas voltages produced by home 
entertainment equipment are in the 
range of 0.1 to 0.3 V, a minimum of 12 
dB below professional standard levels. 

Subwoofer/Satellite Balance 
Q. For the past year I have been 

considering the purchase of a sub - 
woofer to complement my present sys- 
tem-thus making the present loud- 
speakers act as satellites. I have no- 
ticed, however, that the subwoofer in 
which I am interested has a higher SPL 
than my present loudspeaker system. 
Could the integration of this subwoofer 
(or similarly rated ones) with my origi- 
nal loudspeakers result in audible un- 
balance as a result of this?-Name 
withheld 

A. The answer to your question de- 
pends on how you plan to wire the 
subwoofer and on your taste in terms 
of low -frequency response. 

Your best bet would probably be to 
biamplify the system, using a separate 
power amplifier to drive the subwoofer. 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1515'Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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Amplifier power output 
drops with 16 -ohm loads, 
but not necessarily by 50%. 
How much it drops will 
depend on the amp. 

If there are volume controls on either 
power amplifier, or the electronic 
crossover which apportions bass to 
one amp and higher frequencies to the 
other, you can use them to lower bass 
gain till you obtain flat frequency re- 

choice of adding an L or T pad to 
attenuate the signal feeding the sub- 
woofer. Because of the power required 
to produce bass, heat buildup in the 
pad would be excessive, thereby re- 
quiring an expensive and hard -to -find 

internal impedance of the output 
stage. The reduction at 16 ohms may 
well be less than half (3 dB), but it is 
determined by the particular amplifier 
being used. 

sponse. If your two amplifiers are of unit. Further, the use of the pad would Notes 
different power, use the lower- lower the damping to the woofer cone. In the July 1985 "Audioclinic," I 

powered amp for the satellites. This, in turn, might produce poor sonic made a statement to the effect that all 
If cost or other problems force you to results with some woofer designs. turntables produce audio output when 

use a simple, passive crossover net- their surfaces are tapped. One reader 
work to separate the highs and lows, 
you have a problem. Chances are, if 

Amplifier Power Output at 16 Ohms 
Q. My loudspeaker systems have 

wrote to tell me that his B & 0 1800 is 
practically free from such unwanted 

there is a balance control associated impedances of 16 ohms. 1 note that output, and he believes some other 
with this crossover network, that it power -amplifier output is never quoted units are also relatively insensitive to 
would adjust the midrange/treble, leav- at this impedance. If a typical amplifier mechanical shock. I can't imagine how 
ing the SPL produced by the woofer produces 150 watts at 8 ohms, will the this is possible, but I surely want to 
unaffected. If the subwoofer has so output be 75 watts at 16 ohms? And investigate it. 

much output (compared to that pro- are there any variables which would In the October 1985 issue, in the 
duced by the rest of your loudspeak- change this picture?-Eugene L. Ber- item "Cable Length and Signal Degra- 
ers) that it is intolerable, you have a shad, Freehold, N.J. dation," I said that a 6 -dB loss occurs 
few decisions to make. If you have an A. The power output from an ampli- at the frequency where capacitive re - 
equalizer, you can lower all frequen- Fier will certainly be lower when feeding actance equals the output impedance 
cies below the crossover point to bal- a 16 -ohm load than it will when it feeds of the diver. Another reader reminds 
ance the system. an 8 -ohm load. The amount of falloff me that this loss is really 3 dB. 

Notice that I did not offer you the will depend on feedback and upon the My thanks to both readers. Q 
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TAPE GUIDE 
HERMAN BURSTEIN 

Analog Versus Digital 
Q. If I make a cassette or open -reel 

recording of a Compact Disc, the mu- 
sic sounds more like a phono record- 
softer, less harsh. Does audio tape 
round off the transients? Is it possible 
that digital faithfully records the hard 
edges that exist in all live music? If I sit 
close to an orchestra, their instruments 
can sound very harsh at times, espe- 
cially when they play loud. 

None of my audiophile friends like 
the sound of digital. Could it be that 
they like the way magnetic tape affects 
the music in an analog recording? Isn't 
the tape that is used for a digital re- 
cording magnetic? If so, why would 
digital sound different? How does digi- 
tal eliminate tape hiss?-Anthony 
Mouldin, Lewisville, Tex. 

A. Analog cassette decks produce 
a fairly sharp cutoff above a frequency 
which is usually under 20 kHz; often 
this cutoff point is as low as 14 or 15 
kHz, depending on the deck, on 
whether it has a separate head for 
playback, and on the tape used. 
Open -reel decks perform similarly, ex- 
cept that the cutoff frequency tends to 
be higher, depending on tape speed; 
the lower the speed, the lower the cut- 
off frequency. These cutoffs may be 
eliminating the frequencies that pro- 
duce harshness to your ears. In the 
case of CD, cutoff does not begin until 
beyond 20 kHz. Hence CD may be 
presenting, to a substantial extent, fre- 
quencies that are subdued or eliminat- 
ed when copied on analog tape by 
your cassette or open -reel deck. These 
very high frequencies may represent 
the original music, or they may be dis- 
tortion products that occur somewhere 
in the recording chain. It should be 
noted that many CDs are based on 
analog tapes which may have been 
recorded without the maximum possi- 
ble attention to high fidelity. 

Yes, magnetic tape is used for digi- 
tal recording. The standards set for 
digital recording preserve frequency 
response to at least 20 kHz (although 
not past 22 kHz), so that high treble 
response is typically more extended 
than on analog tapes or phono rec- 
ords. And digital recording has a much 
higher signal-to-noise ratio, about 98 
dB unweighted, compared with S/N ra- 
tios usually in the 60s or 70s for the 
other media. 

Analog recordings attempt to repro- 
duce the infinite number of gradations 
of sound by an equally infinite number 
of gradations in the recording medi- 
um-in the case of tape, minute varia- 
tions in magnetic flux. Such systems 
are unable to distinguish between very 
small real signals and the accidental 
"signals" that come from irregularity in 
the tape and its magnetization; these 
irregularities are then heard as hiss. 

Digital recordings first encode the 
sound by a finite (but very large) num- 
ber of amplitude values, and then en- 
code those values as binary ones and 
zeroes. The playback system must 
only distinguish between the two signal 
values representing ones and zeroes, 
and these two values can be made 
very different from each other. (A 
"one," for example, might be a pulse 
that saturates the tape, anc a "zero" 
might be another saturated pulse of 
opposite polarity; each pulse would 
last for a specified period of time.) The 
minute irregularities that produce hiss 
in analog systems are simply ignored 
by digital systems. In digital record- 
ings, noise depends on the number of 
bits used to quantize the recorded sig- 
nal. Sixteen bits are used in CD re- 
cordings, which signifies that the audio 
signal can be represented by 65,536 
(or 216) different levels. The more bits, 
the less noise. 

Mail Problem 
Q. I exchange cassette tapes by 

airmail with friends in Switzerland and 
France. When I play a tape sent by 
them, I am astonished at how dull and 
weary the tape sounds. Is it possible 
that the tapes have been demagne- 
tized by the Postal Service's equip- 
ment or by the X-ray devices used by 
the U.S. Customs Service?-Kevin P. 

Moylan, Long Beach, Cal. 
A. Your question is a new one to 

me, and I'm not sure of the answer; 
perhaps other readers can comment. I 

suppose it is possible for X-ray inspec- 
tion to have a deleterious effect, al- 
though I have been led to believe oth- 
erwise. Possibly the foreign tapes were 
recorded at slightly too high a speed, 
so that they play back slow on your 
equipment and therefore sound "dull 
and weary." Or perhaps your deck is 
running slow. 

To find out whether cassettes are 

being harmed in the mail, send one of 
your own cassettes to a friend abroad, 
and ask him to mail it back. If it has 
been harmed, consult the postal au- 
thorities about precautions you and 
your friends might take in the future. 

Erase -Head Retraction 
Q. Why is it that almost all cassette 

decks (with the exception of a couple 
of old portable mono units) permit the 
erase head to be engaged in the play- 
back mode? Common sense indicates 
that this causes unnecessary head 
and tape wear. Or is there a reason 
that I'm unaware of?-Mitch Bradford, 
Gypsum, Colo. 

A. One probable reason is that of 
cost; it would be more expensive to 
design and make a mechanism for dis- 
engaging the erase head in playback 
but not in recording. Second, it may 
well be that tape alignment would suf- 
fer with the erase head disengaged; 
the tape might skew more and/or dif- 
ferently. Third, I think the problem of 
head and tape wear is negligible, so 
far as the erase head is concerned. 

Out, Damned Spot 
Q. A few months after I bought a 

three-nead tape deck, I noticed a rust - 
colored spot on the record head. Al- 
though the deck's performance hasn't 
been affected substantially, sometimes 
it seems I can't record at the same 
levels I used to without getting distor- 
tion. I have tried many kinds of head 
cleaner, but the spot remains. Does it 
affect my deck's performance? How 
can I get rid of it?-Albert Saldarriaga, 
Mesa, Ariz. 

A. Normally a rust -colored spot on a 
tape head would be produced by tape 
oxide that has shedded on the head. 
This would be easily removed by iso- 
propyl alcohol, special tape -head 
cleaner, etc. But since you say the 
spot isn't removable, it can't be due to 
tape oxide. It could be an imperfection 
in the head, which might account for 
your inability to record at adequately 
high levels. Your best course, if the 
deck is under warranty, is to take it to 

If you have a problem or question on tape 
recording, write to Mr. Herman Burstein at AU- 
DIO, 1515 Broadway, New York, N.Y. 10036. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 
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Not much can be done to 
get rid of print -through 
that's already on a tape, 
but there are steps you 
can take to avoid it. 

your dealer or to an authorized service erase itself? I am under the impression crease in audible noise. Once you 
shop for repair. that, since tape -deck frequency re- have S/N of about 70 dB, you have 

sponse specifications are usually giv- very quiet tape reproduction unless 
Recording at Low Levels en at -20 dB, the lower the level used you play at thunderous levels. So you 

Q. 1 own a Nakamichi 1000ZXL cas- during recording the better will be the may have as much as 15 to 20 dB of 
sette deck, which I use with a dbx frequency response of the recording S/N to play around with. 
224 noise -reduction unit. Because the Is this true?-Robert R. Maigetter. Recording at a lower level will not 
dbx unit virtually eliminates tape hiss, I Kewaunee, Wisc. cause self -erasure, which increases 
have been recording pop and rock A. There isn't very much you can do with frequency, not level. Recordirg at 
music from discs at relatively low lev- to get rid of the print -through that you lower levels does tend to improve high- 
els-with average VU readings of - 10 have already incurred. It may help frequency response, because it avoids 
dB and peaks of 0 dB. I have, how- somewhat to put such a tape through tape saturation. However, it is not nec- 
ever, noticed a print -through problem fast -wind and rewind once or twice be- essary or advisable to record in the 
during quiet passages of the music on fore playing it, particularly after a long vicinity of -20 dB, because most pro - 
tapes that were recorded about one period of storage. For the future, it may gram material has a natural drop in the 
year ago. How do I eliminate or reduce help to use somewhat thicker tapes. high -frequency region-down 10 dB or 
this problem? such as C-60, which provide more pro- more by the time 10 kHz is reached. 

I don't think I can record at a lower tection against print -through. It may This offsets the effect of treble boost in 
level. I use C-90 cassettes. Would a also help to try recording at slightly recording and thereby helps to avoid 
C-60 reduce the print -through? Also, lower levels, perhaps 3 dB or so lower tape saturation. On the other hand, 
I'm in doubt as to whether it's better to After all, with a very high -quality deck some program material may have an 
record at a relatively high level to avoid 
the tape noise floor, or to record at a 

such as yours, and with dbx, you prob- 
ably have S/N in the neighborhood of 

unusual amount of high -end energy, 
and in such cases it is advisable to 

relatively low level to avoid tape satura- 90 dB, and it seems quite likely you reduce recording level a few dB; how 
tion, print -through, etc. If I record at a could give away a few dB of signal -to- much to reduce it is a matter of judg- 
low level, will the tape eventually self- noise ratio without an appreciable in-- ment guided by what one hears. Q 

Two new 
expressions 
of quality 
from Japan 

The E-302 integrated amplifier combines 
a very conservatively rated 120 -watt per 
channel power amplifier with a sophisti- 
cated and refined preamplifier in a single 
chassis to offer you a convenient, attrac- 
tive, and cost effective alternative to 
separate components. 

Accuphase has a heritage of producing 
some of the finest sounding tuners avail- 
able. The T-107 tuner, the long awaited 

07 01":'0": ik"ll 

1=- ; cf o to' 
¡ .aa 

o©oócá c=1 

FN only version of the highly acclaimed 
T-106, offers a new level of performance 
and value which none can match. 

Bo:h units are part of the Accuphase 
tradition of offering the highest level of 
performance achievable with the finest 
available parts and workmanship that 
has made the Accuphase name synony- 
mous with quality the world over. 
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From Switzerland, 

A Harmonious Blend of Elegant Stylín 
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Only Revox 
can offer complete systems 
designed and engineered to 
please both the demanding 

audiophile and the 
discriminating, 

convenience -conscious 
homeowner. The front 

faceplates on Revox components 
do not trumpet unnecessary. 

"high tech" ostentation. Such 
gimmickry is not needed. A few 
moments of listening to a Revox 

system will let you know that, 
indeed, advanced technology is 

at work. 
All Revox components may 

be operated via a single infrared 
remote control transmitter * The 

newest generation of 
microprocessor controlled units 

also have digital data ports 
which open the way to external 

computer control as well as 
multi -room remote control 

systems. 
This leaflet gives a brief 

description of the Revox 
component line. Should you 

desire more information, please 
visit your Revox dealer and 

request a free copy of our 
48 -page full color catalog. 

Revox B285 AM/FM 
Receiver 

A symphony of sophistication and 
simplicity, the full -featured B285 is 

surprisingly easy to operate. The secret 
lies in the B285's two on -board 

microprocessors. You program the B285 
to respond to your listening habits and 

your room environment. Set it once and, 
from then on, the B285 remembers all 

the adjustments for you. 

Features include: 
Programmable input sensitivity for all 

input signals 29 AM/FM station pre- 
sets Programmable output levels for A 

& B speaker terminals Multimode LC 

display Advanced digital synthesizer 
tuner section Infrared remote control of 

9 functions Bi-directional data port for 
multi -room remote capability Power 
amplifier section with class AB output 

stage Rise time of 3 and slew rate of 
100 V/µs for superb transient response 

Exceptionally low noise for optimum 
CD reproduction. 

B286 Tuner/Preamplifier 

No power amplifier stage; otherwise 
identical to the B285. 

B215 Cassette Deck 

Revox has designed a cassette deck to 
please the most performance -conscious 
audio enthusiast. Yet this same cassette 
deck also allows a non -technical music 

lover to make professional -quality 
recordings consistently and effortlessly. 

A unique microprocessor controlled 
system, developed by Revox engineers, 

automatically calibrates the B215's 
internal bias and equalization for the 

best possible performance on 
any tape selected. 

Other B215 features include: 
Automatic or manual input level setting 

3 heads 4 direct drive motors Dual 
capstans driven by quartz -locked Hall - 

effect motors Microprocessor spooling 
motor control for constant speed 

winding and jerk -free stops Azimuth 
stable pivoting headblock Dolby" B 

and C NR Dolby** FIX Pro headroom 
extension Elapsed time counter 

Address locate Automatic start -of - 
record locate Loop function Automatic 

fade-in/fade-out Bi-directional serial 
data bus. 
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nd Advanced Technology 

B225 Compact Disc Player 

Overwhelmingly acclaimed by audio critics 
as the reference standard CD player, the 
B225 makes no compromises in sonic 

performance or user convenience. 

B225 features include: 
Oversampling (176.4 kHz) and digital 

filtering for superior sound resolution and 
optimum phase response Cueing time of 

less than 3 seconds to any point on the disc 
Pre-programming of nearly every 

conceivable combination of repeat, skip, 
pause, loop, and autostop functions 

Programming steps may use track 
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(selection) or time as boundaries Dual 
mode LCD shows total tracks on disc, disc 

index, track playing, time of track, program 
step, as well as status of pause, loop, and 

autostop functions May be operated using 
same infrared remote transmitter as other 

Revox system components. 

B791 Tangential Tracking 
Turntable 

With its patented Linatrack tonearm, the 
B791 provides exceptional sonic 

performance while rendering record 
damage of any kind virtually impossible. 

B791 features Include: 
Servo controlled linear tracking system 

Tonearm less than 1 3/4" long from pivot 
to stylus tip Hall commutated direct drive 

motor with quartz -locked speed control 
Variable speed control LED display shows 
nominal speed and percentage of deviation 

in variable speed mode. 

Agora B Powered Speaker 
Systems 

Digital sound recording challenges the limits 
of conventional loudspeaker design, and 

Revox meets this challenge with the new 
Agora B active speaker systems. Each Agora 

B enclosure contains three separate power 
amplifiers-one each for the bass, mid- 

range, and high -frequency drivers. This tri- 

amplified design delivers deep, tight bass 
and breathtaking high frequency 

transparency. 

Agora B speakers also feature: 
Active filter network instead of passive 

crossovers Two bass drivers, one mounted 
on top of the enclosure and facing inward to 

eiminate even -order harmonic distortion 
Feedback sensing circuit to compensate for 

back EMF from bass driver High rigidity 
titanium dome tweeter Bass, treble and 

bass blend adjustment controls. 
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B205 Remote Control 

The lightweight B205 infrared remote 
control transmitter activates all normal 

operating functions of your Revox receiver, 
turntable, CD player, cassette deck, and 

open reel recorder. 

Transrrrtter optional. Some units may require optional 
receiver module. 

'Dolby end Dolby HX Pro are trademarks of Colby 
Laboratories. 
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Producer/engir.eer Bob Gearmountain at the Power Station studios, 
New York. Clearmountain uses these 24 -track Studer recorders in his 
work with Bruce Sprtugsteen, Bryan Adams, Hall & Oates, and Huey 

Lewis and the News, among others. 

It continues here. 
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On -air studio at WFMT, Chicago's classical music "superstation" 

And finishes here. 
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When you purchase Revox audio components, you are 
investing in more than buttons and lights in a box. Your 
Revox system is the culmination of a 30 year commitment 
to quality music reproduction that stretches across the 
entire spectrum of professional and consumer audio. 

Our Studer professional recorders dominate the world -class 
recording studio market. And Studer engineers have been 
prime movers in development of digital audio systems. 

Our recorders and mixing consoles carry this commitment 
into television and radio studios. From NBC in Washington 
to CBS in Hollywood to KUFM in Missoula, Montana, 
broadcasters count on Studer Revox for reliability and 
superior performance. 

We apply the same strict standards of engineering 
excellence to every Revox home audio component. 
Because we know what it takes for quality music 
reproduction. After all, we were there every step of 
the way. 
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Revox system with 8285 Receiver, B225 Compact Disc Player. 8215 Cassette Deck. Agora B 
Powered Speakers, B791 Turntable, and multi -room remote capability. 

REVOX 
Studer Revox America 

1425 Elm Hill Pike/Nashville, TN 37212/(615) 254-5651 



FORUM. 
LEONARD FELDMAN 

TAPE MEASURE 
f you thought the question of tape 
recording anything for personal, 
noncommercial use and pleasure 

was resolved when the U.S. Supreme 
Court said it was okay to copy TV pro- 
grams on your VCR, you'd better take 
another look. It's entirely possible that 
by this time next year you may be pay- 
ing 50% to 100% more for every blank 
cassette you buy. And, if you're in the 
market for a new cassette deck, it may 
cost you anywhere from $10 to $75 
more than it does now, even if there's 
zero inflation in the coming 12 months. 

The recording industry, pleading 
poverty even in the best of economic 
times, is looking to increase its take. It 

has convinced a Senate subcommittee 
to sponsor a bill, S. 1739, which would 
tax blank audio tape used for record- 
ing copyrighted musical programs, at 
the rate of 10 per minute of playing 
time. Audio tape decks would be taxed 
too: 5% of the deck's price if it's a 
single -well deck, and 25% if it handles 
two cassettes at once. In theory, the 
tax collected would be given to a "roy- 
alty tribunal" that would distribute the 
money to the creative artists, musi- 
cians, etc. whose copyrighted works 
had been copied. In theory, tapes that 
aren't used for such nasty purposes as 
copying copyrighted works would be 
exempt from the tax, as would tape 
decks that weren't used for recording 
music programs. In theory, videotape 
and video recorders wouldn't be in- 
volved. After all, the Supreme Court 
said it was okay to record TV pro- 
grams, including their audio sound- 
tracks! So much for theory. 

The serious impact of this propcsed 
legislation was brought home to me 
when I was called upon to testify be- 
fore a Senate subcommittee on behalf 
of the Recording Rights Coalition-an 
association of blank -tape and tape - 
deck manufacturers, and other inter- 
ested parties, who feel that anyone has 
the right to tape any program material 
providing such recording is not done 
for commercial gain. Even if you agree 
that some compensation is due copy- 
right holders when their works are 
taped by private individuals, the pro- 
posed bill is greatly flawed. It would 
not be able to provide compensation 
without penalizing the majority of us 
who do not copy programs to avoid 
buying a prerecorded disc or tape. 
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Leonard Feldman, Jack Battaglia (of Memtek Products), and Charles D. Ferris 
(lobbyist for the Audio Recording Rights Coalition) testified in Congress 
against proposed Senate bill S.1739, legislation which would impose taxes on 
audio recording equipment and blank audio tape. 

The Senate bill suggests that it will 
be possible to exempt tapes that are 
not "suitable" for high -quality audio re- 
cording. As we all know, even the low- 
est grade of tape can be used for au- 
dio recording. Furthermore, the very 
teenagers who are probably the chief 
offenders when it comes to copying 
albums for friends are the ones who 
will be buy ng the lowest -cost tapes- 
those that will supposedly be exempt. 
At the same time, customers who buy 
tape for perfectly legal requirements, 
such as making copies of records that 
they bought, for use in portable or car 
cassette players, will likely buy better 
grades of tape-the types that will car- 
ry the penny -per -minute tax. 

As for the bill's attempt not to involve 
videotape or video recorders this na- 
ive approach shows that the good sen- 
ators are not keeping up with the state 
of the audio and video arts. As we all 
know, you can no longer differentiate 
between video and audio tape, or be- 
tween video and audio recorders. To 
begin with, all videotape recorders are 
also audio recorders. Hi -Fi VCRs, 
whether Beta or VHS, have audio -only 
settings which turn them into audio re- 
corders-in terms of the Senate bill's 
definitions. An even more ludicrous sit- 
uation arises when you look at the 8 - 
mm video recording format. -his new 
format includes provision for stereo 

PCM audio -only recording capability, 
which, on some machines already 
available, offers as much as 24 hours 
of recording time. Clearly, the tribunal 
that will be set up to determine where 
the tax is to be applied will not be able 
to overlook such an "audio" recorder 
or its tape. Based on the penny -per - 
minute rate called for in the proposed 
bill, an 8 -mm "video" tape that normal- 
ly sells for something under $6 would 
be taxed an additional $14.40 because 
of its extended recording time in the 
audio -only mode! 

The proposed bill is extremely short- 
sighted from a technological point of 
view. In all likelihood, future recording 
media will not be limited to analog au- 
cio tape. By as early as 1987 there will 
surely be DAT (digital audio tape) re- 
corders on the market, and the quality 
of recordings made on them will be 
even less dependent upon tape 
grades than is the case with today's 
cassette format. A digital recording for- 
mat depends upon the playback ma- 
chine's ability to recognize pulses (cor- 
responding to the binary digit "1 ") or 
the absence of pulses (binary digit 
"0"). Even the poorest grades of tape 
(those ostensibly exempted from the 
proposed tax) will be able to achieve 
superb digital audio reproduction, free 
from tape hiss or distortion. Since the 
royalty tribunal would have the right to 
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EVERY MUSIC SYSTEM HAS ITS POTENTIAL 

THE 

BRYSTON .5B 
LETS YOU REACH IT! 
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Bryston's less expensive alternative to our IB/MC 
displays the same startling clarify because it uses 
the same active circuitry with a simplified switching 
arrangement. 
Either preamp will let you ... 

EXPERIENCE THE DIFFERENCE 

In the United States: 
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RFD4. Bern Montpelier Vermont 05602 
(802) 223-6159 

In Canada: 
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Poer Amp. 

If you value sound as much as Dave 
Belles does, listen to his high -end audio 
separates and hear sonic fidelity! The 
Belles 1 Power Amplifier with its no - 
compromise, massive power supply, its 
precision -designed circuitry and its 
hand -matched transistors and film 
capacitors delivers the most demanding 
transient response continuously without 
fade or distortion. Only high quality 
materials and components are used and 
all manufacturing, including machining, 
circuit board assembly and testing, is 

done on premises. Dave Belles believes 
"You don't have to spend a small fortune 
to get performance that is realistic, 
natural and faithful." Made in 

the USA. 
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Research 
Corporation 

A-1 Country Club Road, P.O. Box 307 
East Rochester, New York 14445 
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AUDIO 
1255 Portland Place 

P.O. Box 5318 
Boulder, CO 80322 

Even if you agree that 
copyright holders deserve 
compensation when their 
works are taped, the 
Senate's proposed bill is 
greatly flawed. 

reexamine its exempted products from 
time to time, we can expect that ulti- 
mately all kinds of tape would be 
taxed. And since it's possible to buy 
some C-90 tapes for not much more 
than $1, the tax (900) would end up 
being nearly as great as the cost of the 
product itself. 

Recordable Compact Discs (not out 
of the question, a few years from now) 
would also come under the scrutiny 
and jurisdiction of the proposed bill's 
enforcers. Perhaps, too, you have read 
about the possibility of recording mu- 
sic digitally on floppy disks. If a future 
floppy disk serves as a common medi- 
um for music storage and computer 
data storage, is it to be taxed or not? 
And if it is, can you imagine how angry 
computer users will be? 

If you look back at the history of 
home entertainment technology, you'll 
find that every new innovation and in- 
vention ultimately benefits not only 
consumers, but the suppliers of the 
programming, too. Hollywood was 
afraid that television would ruin the mo- 
tion -picture industry. It's done just the 
reverse. Opera broadcasts on TV 
haven't hurt attendance at live perfor- 
mances, and there are more active op- 
era companies in the U.S. now than 
there were before the broadcasts be- 
gan. By and large, it can be shown that 
the invention and use of the tape re- 
corder has actually stimulated the mu- 
sic business. Of course there's some 
copying going on out there to avoid 
buying records and prerecorded 
tapes. But the people who tape the 
most are also the people who buy the 
most recorded programming. 

Obviously, as someone who is inter- 
ested in high -quality audio, you have a 
stake in the outcome of this debate. 
There may still be time to stop this 
unrealistic and unfair tax. The Senate 
needs to be informed about the reali- 
ties of audio tape recording and about 
the unworkability of proposed legisla- 
tion S. 1739. If you perceive the seri- 
ous and costly consequences of such 
legislation, write to Senator Charles 
McC. Mathias, Chairman of the Sub- 
committee on Patents, Copyrights and 
Trademarks, United States Senate, 
Washington, D.C. 20510. Let him know 
how you feel about this proposed tax 
and suggest that the government stay 
out of the picture-and the sound. Ld 
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Computers have made something possi- 
ble for hi-fi sound that wasn't possible 
before. Because of computers EPI 

engineers can analyze speaker performance 
to an extent that can't even be conceived of 
with conventional methods. 

The new computer -tested EPI speakers 
will bring you sound with unheard-of detail. 
They will "separate" the instruments so that 
you can hear the parts, as well as the sum. 
They will give you a sound that is crystal 
clear, uncolored, and more natural than it has 
ever been. 

For some of you it is enough to know what 
the Time/Energy Series will do for you. Oth- 
ers of you will also want to know how, and for 
you we have prepared the following discourse. 

THE STEADY STATE SIGNAL AND 
THE SHORT SONIC EVENT. 

From the beginning, improvements in 
speakers have come from testing, experimen- 
tation, and more testing. The bottom -line test 
has always been how well the speakers repro- 
duce music. Sound comes to us through vibra- 
tions. We speak of these vibrations as signals, 

or sonic events. There are a variety of signals 
that we use to recognize sound, from short 
and explosive to long and steady. The limiting 
factor in conventional speaker testing tech- 
niques is that they evaluate only the perform- 
ance of a speaker while it is reproducing a 
continuous, steady state test signal. This 
means that until very recently a great deal of 
the information that the ear uses to recognize 
sound, specifically the short sonic events, 
could not he evaluated. Enter the computer. 

THE MISSING LINK. 

Much of the research done with the com- 
puter in the engineering lab centered on the 
way a speaker component (driver) reproduces 
short sonic events. To do this the driver being 
tested is driven with a very short, electroni- 
cally generated signal pulse. The sound pro- 
duced by the driver in response to the signal 
pulse is picked up by a laboratory micro- 
phone, and sent on to an analog/digital 
converter. The converter converts the 
continuously varying voltage signal from the 
microphone into discreet digital bits of infor- 
mation, which are then stored in the com- 
puter's memory circuits. The key here is the 

computer's incredible speed. The speed wit] 
which it can accept and store the data allow 
it to provide enormously detailed infolmatio 
on how the driver responds to the very short 
test pulse. The next step is to take this new 
information and use it to evaluate existing 
drivers. 

NEW SOURCE OF DISTORTION. 

When we used a short pulse to test driver 
with high quality but conventional cone and 
diaphragm materials we found they would 
continue to produce sound long after the sig- 
nal had stopped. The driver would add soun 
energy to the original signal: one of the basic 
definitions of distortion. Because the phe- 
nomenon has to do with the sound energy th 
driver produces and the time frame in which 
it is produced we refer to it as Time/Energy 
(T/E) response. We had found a new source 
of distortion and coloration. The next ques- 
tion was, why were the drivers responding 
this way? 

JUST LIKE RINGING A BELL. 

Ideally the cone or diaphragm of a driver 
should act only to transfer the motional 
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Computers provide information that conven- 
tional tests cannot. The display above shows 
how the various frequencies the driver pro- 
duces fade away after the signal is cut off. 

/ 

A conventional driver's cone rings like a bell. The voice coil mo- 
tion makes the cone flex and store energy which is later released 
causing Time/Energy distortion. 
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The illustration shows a conventional cone "ring- 
ing" long after the electrical impulse from the ampli- 
fier has ended. It's known as Time/Energy distortion. 

The new EPI Time/Energy cone doesn't ring. It 
gives you pure, uncolored sound. 



:nergy generated by the voice coil to the 
air. If it does this and this alone it produces 
cure sound. But if it should (and until now it 
ilways has) flex upon receiving the motional 
nergy it will produce distortion along with 
;ound. An excellent analogy is the behavior 
la ringing hell. 

When a hell is struck, the energy from the 
mpact is imparted to the body of the bell. 
This causes the sides of the bell to flex and 
;tore the energy. The energy is then released 
is the sides of the bell flex back and forth, 
generating sound. The cone or diaphragm of 
i driver can act in somewhat the same way. 
The motional energy generated by the voice 
:oil causes the cone or diaphragm to flex so 
hat some of the energy is stored in the con& 
daphragm structure, and then released. 
The cone, in other words, continues to "ring" 
after the driver should have stopped pro- 
lucing sound. This ringing is what we call 
Time/Energy distortion. It's proper in a bell, 
put in a speaker it produces distortion. 

THE SEARCH FOR THE 
[DEAL MATERIAL. 

The ideal cone/diaphragm material would 

be infinitely stiff so that it wouldn't flex and 
infinitely damped so that any potential ring- 
ing would be smothered. As you might imag- 
ine, there is no such material. So the EPI 
engineers began to experiment with combi- 
nations of materials that might together 
achieve the results one material alone 
couldn't. Rather quickly it became apparent 
that the ideal materials for a tweeter wouldn't 
be the same for a woofer. Whereas a rela- 
tively thin material with an applied layer of 
damping compound worked best for tweet- 
ers, woofers required a thicker material with 
a layer of solid damping material bonded to it 
for optimum results. 

In the case of the tweeter, once the best 
combination of materials had been found it 
was discovered they wouldn't work with the 
existing tweeter shape. Although it had ex- 
cellent Time/Energy characteristics it yielded' 
poor extreme high frequency response. After 
much experimentation a shape was found 
that gave excellent high frequency response 
and retained all of the performance benefits 
of both our original inverted dome tweeter 
and the new composite diaphragm material. 

In the case of the woofer, it was found that 

a light layer of stiff plastic bonded to a layer 
of highly damped foam material was an ideal 
combination. To assure that the bond between 
the two layers would be uniform and perma- 
nent the EPI engineers developed a special 
bonding process and special tools and fixtures 
to perform the process. 

CLOSER THAN EVER TO PURE SOUND. 

All the drivers in the T/E Series speakers 
have Time/Energy response that is vastly 
superior to the older designs that were made 
with conventional cone and diaphragm mate- 
rials. These new drivers stop producing 
sound almost immediately after the electrical 
signal from the amplifier ends. As a result 
they have more natural, less colored sound 
when reproducing solo instruments, and when 
reproducing a group they provide greater 
detail, definition, and sense of separation 
between the instruments. It is no exaggeration 
to say that this marks the most dramatic 
improvement in the fundamental fidelity of 
our speakers in the entire history of EPI. We 
haven't been able to produce sound this pure 
until now. And we don't think you have ever 
heard sound this pure until now. 

The cone layers are bonded to- 
zether with a lamination process 
developed by EPI. The compos- 
ite cone material has an ideal 
combination of stiffness and 
damping. 
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The new Time/Energy speakers give you crystal clear music and unheard-of 
separation between instruments. 

The Time/Energy distortion of conventional speakers results in a blurring of 
the music. 

/ 



T/E 70 and T/E 100 

The two loudspeakers that have brought more mu- 
sical enjoyment to more people than any others have 
been elevated to a new level of performance with the 
Time/Energy driver technology. The sonic benefits 
of that technology ensure that the T/E 70 and T/E 
100 will, like their predecessors, be given the highest 
performance ratings by stereo equipment reviewers. 

From the new T/E tweeter to the bilayer laminated 
woofer cone the T/E 70 incorporates the same Time/ 
Energy reca-arch technology that was applied to the 
largest models in the line. So the T/E 70 will produce 

: 

a stereo image so large and so transparent that it is 
hard to believe it is being produced by such a com- 
pact speaker. 

For more than a decade the EPI 100 has been usec 
as the standard for comparison by knowledgeable 
stereo enthusiasts. The addition of the Time/Energy 
driver technology makes the T/E 100 the new stand- 
ard. The increased dispersion of the T/E tweeter and 
the decreased distortion of all the drivers that re- 
sulted from the Time/Energy research ensures that 
the T/E 100 will continue to be regarded as the best 
speaker in its class. 



r/E 100 PLUS and T/E 120 

Any music fan will appreciate the clean, open 
ound of the two smallest models of the Time/ 
Energy speakers series. But for anyone who might 
xant a speaker that is also a bit stronger in the ex - 
reme low frequency range EPI offers the T/E 100 
Plus and T/E 120. 

At first glance the most striking thing about the 
T/E 100 Plus is its modern oak -grain vinyl ven- 
eered cabinet. What is not obvious is the larger 
interior volume of the cabinet that allows the bi- 
layer woofer cone to move freely and so produce 

better bass response. Not just more bass, but 
deeper fundamental bass response. The sparkling 
high frequency reproduction and midrange detail 
of the Time/Energy drivers is well complemented 
by the extended bass response of the TIE 100 Plus. 

The T/E 120 is a two-way speaker with a 10" 
Time/Energy technology bilayer cone bass driver. 
With its large cone area the woofer can effort- 
lessly generate deep, powerful bass energy. The 
T/E 120 woofer was carefully engineered to 
match the efficiency of the T/E tweeter so the over- 
all frequency response is smooth and balanced. 

~~ 



T/E 320 

The compact, floor -standing TIE 320 produces the 
kind of sound that is typically associated with much 
larger, more expensive speaker systems. 

The high tweeter crossover point of the three-way T/E 
320 reduces the frequency range the tweeter must repro- 
duce. So distortion is lower and power capacity is higher. 

Of course the Time/Energy bilayer cone technology 

was applied to the acoustically isolated midrange driver. 
Critical midrange information is reproduced with exqui- 
site detail. 

Adding bilayer cones to EPI's most advanced woofer 
(which has a patented "Focused Field" magnet struc- 
ture) ensures that it will continue to be noted for its low 
distortion and wide dynamic range. 

1 I , 
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YE 360 

With the superb sound reproduction capabilities of a 
'ime/Energy technology three -driver system and a cabi- 
et large enough to extend bass response to the deepest 
ausical fundamentals the T/E 360 is the practical ex - 
reme of sound reproduction performance. 
The drivers of the T/E 360 produce sound that is so 

clean and so dynamic that it is, at once, startling and 
thrilling. A unique "Passive Piston" bass radiator rein- 
forces the patented "Focused Field" woofer to add a 
physical quality to the bass reproduction of the T/E 360. 

The light oak -grain vinyl veneered cabinet encloses all 
this high technology hardware in a way that makes the 
T/E 360 a visual as well as an aural triumph. 

Eal 



SPECIFICATIONS 

T/E 70 T/E 100 TIE 100 PLUS T/E 120 T/E 320 T/E 360 

FREQUENCY 
RESPONSE 

55 Hz -20 KHz 
± 3dB 

40 Hz -20 KHz 
± 3 dB 

38 Hz -20 KHz 
±3dB 

38 Hz -20 KHz 
±3 dB 

42 Hz -20 KHz 
±3 dB 

32 Hz -20 KHz 
±3 dB 

PRACTICAL 
POWER RANGE 

15-80 Watts 15-90 Watts 15-90 Watts 15-90 Watts 20-250 Watts 20-250 Watts 

COMPONENT 
DRIVERS 

1-1" Tweeter 
1-6" Woofer 

1-1" Tweeter 
1-8" Woofer 

1-1" Tweeter 
1-8" Woofer 

1-1" Tweeter 
1-10' Woofer 

1-1' Tweeter 
1-4" Midrange 

1-10" Woofer 

1-1' Tweeter 
1-4' Midrange 

1-10' Woofer 

CROSSOVER 
FREQUENCIES 1800 Hz 1800 Hz 1800 Hz 1600 Hz 

700 Hz 
and 3000 Hz 

700 Hz 
and 3000 Hz 

NOMINAL 
IMPEDANCE 

8 Ohms 8 Ohms 8 Ohms 8 Ohms 4 Ohms 4 Ohms 

CABINET 
FINISH 

Walnut -grain 
vinyl 

Walnut -grain 
vinyl 

Oak -grain 
vinyl 

Walnut -grain 
vinyl 

Walnut -grain 
vinyl 

Oak -grain 
vi-tyl 

GRILLE Brown cloth Brown cloth Brown cloth Brown cloth Brown cloth Brown cloth 

SIZE (H x \V x D) 16"x 101/2"x 7'/z" 20"x 12'x 83/4" 213/4"x 13'/z'x 83/4" 25'/4"x 15"x 10'/2: 29"x 17"x 101/2" 371/2"x 17'x 10'/z 

WEIGHT 18 lbs. 
(shipped in pairs) 

23 lbs. 27 lbs. 34 lbs. 52 lbs. 60} l bs . 

Epicure Products Incorporated 
Epicure Products. Incorporated. Netcburyport. Mass. 01950 

\ Penn! Company 1'nnted in U.S.A. 3.3 
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Scrambled Stereos 
One theft -prevention idea that 

keeps resurfacing is to make car 
stereos that won't work if stolen. 
Nakamichi used such a lock -out 
circuit in their TD -1200 car stereo a 
few years back, and Mercedes-Benz, 
BMW and Saab have announced 
stereos with this feature for their 1986 
models. Disconnect such a radio from 
its power supply, and its brains 
scramble; it won't work again until its 
individual access code is punched in 

on its station buttons. 
The trouble with this system is that 

it does not go far enough. Someone 
steals your expensive stereo- 
damaging your car to do so-and 
sells the gear he stole; getting it to 
work again is the ultimate buyer's 
problem, not the thief's. Professional 
fences would soon learn not to 
accept such radios, but the thief 
could still peddle the stereo to unwary 
denizens of street corners or bars- 
which, I suspect, is where most stolen 
stereos are resold, anyway. So you 
still suffer, and the thief still profits. 

Cutting the thief's profit out is easy. 
Just emblazon every radio that has a 
lock -out circuit with decals that 
scream "This Radio Inoperative 
Without Security Code!" You're still 
out one stereo, a dashboard and a 
pane of glass, but at least you have 
the satisfaction of knowing that the 
thief got nothing for his trouble. 

But thefts will only be prevented 
when the thieves know in advance 
that your radio's not worth stealing. 
Saab and BMW therefore provide 
decals to advertise the fact, and Saab 
also offers a big sign with a suction 
cup to stick inside the window. But 
signs alone aren't good enough-the 
first night Saab's test car was parked 
in Manhattan, sign and all, its radio 
and equalizer were stolen. 

If the system became universal, 

IVAN BERGER 

STEAL THIS IDEA 

offered by every car maker and every 
maker of attermarket stereo 
equipment, thieves would quickly 
learn that it's no good to steal new 
cars' stereos. (Then they'd 
concentrate on those in older cars, 
alas). If enough companies got 
behind the system, they could even 
sponsor public-service TV ads, 
showing thieves wasting their efforts 
to get stereos they couldn't sell. 

Some equipment would still be 
stolen during the transitional period, 
while thieves were getting the word. 
So there should also be a scheme to 
at least get the stolen goods back to 
the original owners, who'd have the 
access codes to make them usable 
again. If the stereo carried a sticker 
that explained the lock -out, and the 
thief weren't in too much of a rush to 
make a getaway, he might well ditch 
it in a nearby trash can; search for a 

few blocks, and you might find it. 

But you can't count on such luck. 
As a backup, I'd suggest an 
insurance policy of sorts. When you 
bought a stereo system with a lock- 
out, you could get a sticker with your 
dealer's name and address, 
promising a small reward if the 
equipment was returned there. When 
you bought the "policy," you'd sign a 
charge slip committing you to 
reimburse the dealer for the reward. If 

the stereo came back, the dealer 
would call you and process the 
charge. I'm not sure how much the 
reward should be-just large enough 
to encourage someone who found the 
radio to return it, but not large enough 
for anyone to steal it just for the 
reward. Perhaps the dealer should 
also photograph the person claiming 
the reward, and get some 
identification, so that those who 
showed up with suspiciously many 
"finds" could be tracked down by 
the police. 

What's a Woofer? 
The speaker section of our annual 

Car Stereo Directory issue each May 
has a column for manufacturers to 
indicate what purpose their individual 
drivers serve. That is, are they 
subwoofers, woofers, midranges or 
tweeters? Fine, but what's the 
difference between a woofer and 
subwoofer? 

Both handle bass, and you can find 
examples of either type listing any 
low -frequency limit you choose as 
your cividing line, so that won't do. 
And while subwoofers are normally 
only used below 250 Hz, their drivers 
are usually capable of going higher, 
so the high -frequency limit isn't 
always a giveaway, either. 

Size is an indication: Any speaker 
larger than 6 x 9 inches is almost 
certainly a subwoofer-at least, in the 
car. But then there are companies like 
Dynamic Acoustics listing 8 -inch 
"woofers" and Gold Sound listing 
15 -inch ones. 

It's all in the eye of the 
manufacturer. The only companies 
which give you concrete clues to their 
thinking on the subject are those who 
list both woofers and subwoofers in 
their lines, no two drawing the same 
distinction between them. For Polk, 
the difterence seems to be a 

crossover built into the subwoofer; for 
Polydax, it's size, with 61/2 -inch or 
smaller speakers woofing and 
8-inchers subwoofing, and for Pyle 
the difference is dual voice -coils on 
subwoofers, so one driver can serve 
both channels without further 
electronics. The differences between 
the differences seem as great as 
those between the categories they 
define. 
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The CD's small diameter 
made dashboard players 
possible. Making them 
practical meant solving 
problems of vibration 
and heat. 

One for the Road 
One reason the Compact Disc was 

made 4.7 inches in diameter was to 
allow its use in dashboard car -stereo 
slots. But that still left a lot of 
problems for player designers to 
solve. An article in JEI (Japan 
Electronic Industry) details some of 
the problems which Pioneer faced 
and solved. 

High- and low -frequency vibrations 
required different solutions. High - 
frequency vibrations were handled by 
suspending the transport on rubber 
cushions, while the servos that control 
the laser's tracking were beefed up to 
handle low -frequency ones. Neither 
approach could work alone: 
Extending the servo's frequency 
range to cover high -frequency 
vibrations, says Pioneer, would make 
it too easily influenced by disc 
defects or dirt, causing track skips 
even when the car was sitting still. 
Extending the suspension's range to 
cover low frequencies would require 
more space than was available. 

For those occasional shocks which 
neither the servo nor suspension can 
handle, Pioneer provided a "last - 
address memory." Apparently, this 
circuit memorizes the last valid 
address and compares it to the next 
address read by the laser; if the two 

addresses differ to a greater-than- 
normai degree, it stops play and 
returns the laser to the last 
memorized address point. 

According to Pioneer, "Extensive 
testing showed that most vibrations 
which exceed the ... resistance .. 
of the CDX-P1 are only transitional. 
Vibrations of this magnitude, perhaps 
a car accident, would affect listeners 
also. In many cases, the listener may 
not even notice the momentary 
disappearance of sound." How true- 
in an accident, the destruction of the 
car would be far more distracting. 

Temperature extremes can create 
problems for any mechanical or 
electronic system in a car, but CD 
players have one special problem: 

Laser life is reduced by high - 
temperature operation. At 60° C, for 
instance, breakdowns are 10 times as 
common as they are at 25° C. 
Pioneer's players therefore have a 
thermal shutdown circuit which keeps 
them from operating at temperatures 
above 60° to 65° C (about 140° to 
149° F, at which point you'll probably 
be more concerned with cooling off 
than listening to music, anyway). 

Heat is apparently one reason why 
many automotive CD players have 
outboard circuit boxes. Packaging 
some of the circuits separately not 
only distributes bulk, but keeps the 
components that produce the most 
heat away from the package which 
contains the laser. In the Sony and 
Alpine players, for example, the 
power supply's d.c.-to-d.c. converter 
is a separate package. 

I don't expect outboard circuits to 
be with us long, however. VLSI chips, 
with more functions than ordinary ICs, 
will cut down on both bulk and heat. 
If only because of portable players, 
there will probably be more use of 
C-MOS or other IC construction 
techniques which save battery power 
by wasting less of it as heat. And low - 
voltage circuits may be developed 
which won't require d.c.-to-d.c. 
converters. 

Chicago, Not Chicago 
The time may come when, while 

driving, you will ask your passenger 
to load up the Chicago CD and not 
expect rock music. Instead, a display 
screen on your dash will light up with 
a map of the Chicago area. Punch in 

your destination and your current 
location (if the system isn't 
sophisticated enough to sense where 
you are from satellite signals), and 
both points will light up on the map. 

A navigation system like this, but 
with the maps stored on cassettes 
instead of CDs, has now been 
announced by a company named 
Etak, of Sunnyvale, Cal. It will cost 
about $1,400 with a 41/2 -inch screen, 
$1,600 with a 7 -inch screen. 

It's no surprise that the first such 
system uses tape instead of CD; 
Compact Discs cost a lot to master, 
which means high prices when the 
customer base is too small to buy 

many copies of a given region's map 
disc. But if such systems were to 
become widely available (especially if 

they were offered as factory options 
by major car manufacturers), CD 
would probably turn out to be the 
medium of choice. 

Why CD? A standard Compact Disc 
player's mechanism could offer fast 
access to different map segments, 
which audio tape transports can't. 
(I note that Etak makes its own tape 
transport, probably based on 

computer data -transport technology.) 
And by the time such navigation 
systems arrive, CD transports should 
be starting to replace cassette drives 
as the standard car -stereo 
mechanism. (The in -dash package 
would, however, need extra 
electronics to handle both audio 
and maps.) 

A CD can also hold a lot more than 
a cassette-enough, says Philips, to 
cover every town and city in New 
England, with hotel and restaurant 
information (down to room rates and 
menus), plus a national map of the 
Interstate highway system. Philips, 
Blaupunkt, and Delco have all been 
experimenting with such CD systems, 
and Etak plans to offer them, too, 
once map discs become available. 
This will only work, however, if all the 
companies to offer CD navigation 
systems choose the same data format 
for their discs. 
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If you can't afford it, 
spare yourself the heartache of listening to it. 

We are all aware that money aside, it is an easy matter to upscale our quality of life, but difficult to 
lower it. In this regard, ignorance is bliss and strict abstinence is sometimes better than a taste of some- 
thing finer that we can't hare. So it is witi Concord high-fidelity, high performance car audio. One 
listen, one taste, will significantly alter your remands for mobile high-fidelity. 

Uncompromising perfcrmance; the Concord story begins and ends with. it. Concord's 
performance engineering over the years has resulted in a list of mesmerizing characteristics 
that, as you become aware of them, will change your perception of car stereo. 

For instance: A sound critics claim :s the best they've ever heard in a car 
stereo-home high-fidelity sound. 0 Superb stereo imaging, wide band fre- 
quency response, and very low distortion levels are just some of the quali- 
ties of Concord's exclusive Matched Phase Amorphous Core Tape Head. 
0 Electronic DC Servo tape drive for e::tended life and accurate 
control of tape speed. 0 A cleaner sounding FM than you ever 
believed possible, thanks to the exclusive Ccncord FNR 
FM noise reduction system. 0 High powered inboard 
amplifiers -rated at 50 watts -and the ability to simply 
plug in external amplifiers for additional power. 

A few of the features found in the HPL 540 
shown here are: Dolby B and C noise reduction 
systems, tuner/tape switch, tape search, and the 
smooth convenience of full logic tape contró s. 

The ergonomic design insures easy opera- 
tion of all functions. 

One listen to all of this and you will be 
exhilarated, and if you've read this far you 
are no longer blissfully unaware. Your 
taste has been improved. If you can 
afford it, you already deserte, and 
probably demand the best in resign, 
engineering and of course 
-uncompromising 
performance. 
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CONCORD° 
Anything else is a compromise. 

Concord Systems, Inc. 6025 Yolanda Avenue 
Tarzana, CA 91356-0010 A Penril Company 
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.e concert continues wit h 
Imagine the 
concert continuing 
in your car with 
the ultimate 
high fidelity 
music system. 

Imagine a car audio system that could 
deliver music as rich and full as the live 
concert you just attended. Music that 
surrounds you with solid basses, 
crystal clear highs and subtle 
overtones. A high fidelity audio system 
that delivers concert hall realism to 
you and all your passengers. 

Ford and JBL have taken this music 
lover's dream and turned it into a 
reality. They have combined their 
efforts and resources to develop a 
remarkable high fidelity audio system 
exclusively for Lincoln Continental - 

and you. 
JBL, the recognized leader in 
professional loudspeaker design, has 
been delivering breathtaking sound 
in concert halls, theaters and movie 
houses for over forty years. In 
fact, today, over 70% of the world's 
top recording studios use JBL 
loudspeakers. 
Ford expertise in electronics and 
audio engineering speaks for itself with 
over 50 years of audio design. In 
addition, Ford maintains one of the 
most technically advanced audio 
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new FOrd JBL Audio Sy 
The 1986 Lincoln Continental is shown at the Los Angeles Music Center, both equipped with JBL loudspeakers. 

development and test facilities in the 
world. 
Together, they have provided for 
Lincoln Continental, the Ford JBL 
audio system which features: 

12 speakers strategically located 
throughout the car that have been 
adjusted and equalized to the 
surrounding acoustics. 
140 watts of total system power* 
that has been designed with 
extremely low distortion for 
comfortable listening even at high 
volume for long periods of time. 

'Supplied by 4 amplifiers. each 35 watts per channel iro 
4 ohms at 1 KHz with less than .07% total harmonic 
distortion. 

Advanced audio features including 
full electronic tuning, Automatic 
Music Search, Dolby® B and DNR® 
noise reduction systems and 
automatic tape equalization. 
Dolby is a registered trademark of Dolby Laboratories 
Licensing Corporation. 

DNR is a registered trademark of National 
Semiconductor Corporation. 

Plus a low frequency control 
computer for continuous loudness 
compensation and reduced 
distortion. 
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All in all, an amazing audio system. 
But it's still almost impossible to 
imagine how good it really sounds 
until you hear it for yourself. 
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SPECTRUM 
IVAN BERGER 

CD BY THE BOOK 

ROM Ruminations 
Before pocket calculators, I never 

sat down to idly figure out large 
numbers; now, I do. So I whipped my 
calculator out the other day and 
figured out how many bytes of audio 
data are encoded on a CD: 
772,632,000. That's figured at 2 bytes 
(16 bits) per sample x 44,100 
samples per second x 60 seconds 
per minute x 73 minutes of music 
per CD x 2 channels. The figure for 
a CD-ROM, the computer data - 
storage version, is only about 
550,000,000, however. 

Why the difference? Because on 
the computer version, more data 
space must be given over to error - 
correcting codes. Audio CD players 
correct what they can, but are still 
forced to conceal a few uncorrectable 
errors by intelligent fudging. Such 
error concealment is possible only 
because audio is somewhat 
predictable: If one data sample 
shows a signal with a value of + 12, 
and the value reaches + 16 two 
samples later, then you won't be very 
far off the mark if you assume the 
sample in between is +14. 

With computer data, there's no 
such predictability; the byte between 
those samples could as easily be 0 or 
-127. Accuracy counts more with 
computer data or programs too: An 
error that would create a barely 

noticeable twinge of distortion on a 
musical recording could throw 
computer programs haywire, 
changing your fat bank balance into a 
deficit or changing an instruction from 
"run program" to "ruin programmer." 
No wonder that CD-ROM's error - 
correction system, according to 
Denon, "supplements the normal 
audio -CD correction system and 
improves it by a factor of 100." It had 
better do that. 

And I would only be surprised, not 
astonished, if audiophile record 
companies someday adopted this 
format for audio too. The disc's 
capacity would shrink from about 73 
to 52 minutes of music (only a bit 
more than an LP's), and new players 
would be required, but error - 
correction accuracy would go up, 
theoretically lowering noise and 
distortion. 

Meanwhile, of what use is CD- 
ROM? The format is designed for 
computer use, but I don't expect to 
see too many programs distributed 
that way soon, at least for personal 
computers. The capacity is too high 
To fill a CD-ROM would require a lot 
of programs, and no two users could 
be expected to want the same 
assortment. Program versions change 
too fast, too-with floppies, you can 
send back the original disk and have 
the revisions recorded on it. 

What we will see on CD-ROM are 
data bases, like the Grolier 
encyclopedia, whose 20 -odd volumes 
are now available on a CD-ROM. The 
text fills only 58 megabytes of the 
disc-plus 60 megabytes for an index 
that shows where every significant 
word in the text can be found. At that, 
less than a quarter of the disc is 
used, leaving room for about 3,500 
illustrations in a future edition. The 
CD-ROM's advantages here include 
lower "printing" cost, more compact 
storage, and such possibilities as 
illustrations with limited -animation 
sequences. 

To put that in an audio perspective, 
this magazine's entire output to date, 
in 38 years of publication, comes to 
about 70,000 pages. If that were all 
text, it would amount to 70 million 
words or about 420 million bytes of 
data-less than one CD-ROM. In that 
format, getting your computer to 
search for some half -remembered 
article of 10 years back would be 
simple, though it might take the 
computer some time to find exactly 
what you wanted. Exhaustive indexing 
like Grolier's would double the 
storage requirements, turning Audio's 
back -issue file into a two -disc album, 
but would make searching simpler 
and faster. Including the illustrations 
would multiply storage needs 
considerably, probably bulging the 
file out to a disc per decade. (For 
magazines, it might be most practical 
to remove multiple appearances of 
repeated ads, to save space. But let's 
not omit them altogether-they're part 
of the fun and a good part of the 
information.) 

Other reference works might be of 
use to us as well. How about a single, 
master Schwann catalog, showing 
every disc they've ever listed, when it 
first appeared and when it was 
discontinued? That would tip you off 
to the original date of recordings 
reappearing on CD (if you care), help 
you chart artists' careers, or tell you 
the catalog number of that old record 
that you just decided to try and find. 

Big companies could put their 
service manuals on CD, for 
distribution both to service shops and 
to those who want to do their own 
repairs. Transistor and IC cross- 
reference manuals could cover every 
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semiconductor type back to the Bell 
Labs prototype. Complete audio 
reference libraries on disc could go 
back to Lord Rayleigh. Reference 
books for phonograph collectors 
could become truly exhaustive ... 
The possibilities are endless. 

So far, of course, you can't use 
your audio CD player for CD-ROMs. 
The odds are that you can't even use 
your home computer to access 
them-the special drives and 
interfaces are just beginning to 
appear. But tomorrow's CD players 
will, I strongly suspect, have multiple 
outputs: Standard audio (perhaps 
including quadraphonic surround 
sound), subcode data (such as 
graphics, lyrics or titles) and 
CD-ROM data. 

But having a multi -use machine at 
home could create new problems. I 

can just hear it now: "Sorry to 
interrupt your opera, Mom, but I have 
to look something up on the 
encyclopedia disc ...." 

The Audiophile, Defined 
What is an audiophile? According 

to Keith Peterson, of Phoenix Gold 
cables, he's someone who "continues 
to upgrade his hardware in order to 
prove that all software is bad." 

Signs of the Times 
The New York Times' "Metropolitan 

Diary" column, a while back, 
chronicled an up-to-date avian note: 
A bird's nest in Central Park 
constructed mainly of cassette tape. 

I encountered another sign of 
electronics' impact in northern 
California: A TV satellite dish rimmed 
with Christmas lights. 

Confessions of a Gain -Rider 
Even before digital reccrding gave 

us about as much dynamic range as 
we can use, the practice of "gain- 
riding"-varying recording levels as 
you tape-had gotten a bad name for 
itself. A recent "Tape Guide" item 
criticized the practice; some editors 
here consider it anathema. As for me, 
I used to do it all the time, and still 
do, on rare occasions. The reason I 

now do it rarely is not because it's 
wrong or I've outgrown it, out 
because today's equipment makes 
it far less necessary. 

Gain -riding is criticized because it 

alters-compresses-the signal's 
dynamic range. It's senseless to do 
this when there isn't any need. But 
there are times you have to, times 
when the signal simply won't fit on 
the tape without a bit of active 
intervention. 

When I first started recording, my 
deck's dynamic range was too limited 
even for dubbing the LP records of 
the time, let alone for taping live 
performance, without making some 
gain adjustment. Now, what with 
Dolby C and dbx NR, I can get 
enough dynamic range on tape for 
hands -free dubbing of LPs and even 
most CDs (a sign that CDs don't use 
all the dynamic range available, 
either), and I no longer make many 
live recordings. So I ride gain the way 
you'd ride a park bench-find a good 
place to sit, and stay there. 

However, live recording still 
sometimes exceeds the range of my 
equipment. (For example, some 
performers I've taped habitually move 
up toward the mike when playing 
loud, and move back when playing 
quietly.) To compensate, you have to 
compress the music just a bit to make 
it fit the medium. At that point, the 
only choice left to you is whether to 
be an intelligent compressor or a 

stupid one. 
The intelligent way to ride gain is to 

anticipate problems and work with the 
music. For example, start reducing 
level, very slowly, at the start of a big 
crescendo, and keep reducing level 
more slowly than the music is 
increasing it. This way, the music's 
dynamics keep on building (though 
not as much as if you'd left them 
alone), partially concealing your work. 

As the music drops down toward a 
pianissimo or lower level, which might 
get lost in the noise, start increasing 
gain again, s -l -o -w -1-y. If you know the 
music well enough (following a score 
helps, if you can read scores and 
there is one), you can often make 
your adjustments so subtly that a 
bystander can barely tell your hands 
are moving. 

What's given gain -riding a bad 
name, I feel, is doing just the 
opposite. If you yank the gain down 
just when the needle pins or the red 
LEDs light up, and then haul it back 
up when the meter's shown no life at 
all for several seconds, you're actually 
doing more harm to the music than 
the recorder's own noise and 
distortion would. 

The trick is to react to what's 
coming up, not to the damage that's 
already done. You want your signal 
compressed j -u -s -t enough to avoid 
distortion at one end of the scale and 
burial by noise at the other. But you 
don't want it to sound compressed; 
you want to leave no fingerprints on 
the performance. 
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"Leave it to Bob Carver to come up with 
a CD player designed to please both those 
who love CDs and those who still have 
reservations about their sound quality." 

-Leonard Feldman 
AUDIO MAGAZINE 

4 

The Carver Compact Disc Player answers 
the audiophile's demand fora CD Player which 
provides not only the greater dynamic range 
and richer bass expected from compact disc 
technology, but also the musicality, spectral 
balance and spatial qualities of well executed 
analog high fidelity recordings. 

LOGICAL 
How logical it is for a physicist dedicated 

to delivering music with maximum dynamic 
impact to offer a state-of-the-art CD player. 
Anyone who ever wondered why Carver makes 
amplifiers capable of delivering hundreds of 
walls of power need wonder no longeraffer they 
have heard the Carver Compact Disc Player as 
a sound source. 

There are dozens of models of compact 
disc players now available, many of them demon- 
strating little regard for the finer points of dig- 
ital playback technology. Bob Carver was in no 
hurry. He wanted to do digital right. And he did. 

The state of the art has advanced consid- 
erably since the first players appeared several 
years ago. The Carver Compact Disc Player 
makes use of the latest triple laser beam pick- 
ups, sophisticated oversampling, digital 

1' 

filtering technology and, very importantly, 
Carver's unique distortion reducing dither sig- 
nal that effectively removes the low level quanti- 
zation distortion existing in all other CD players. 

Except for features like display and pro- 
gramming, the real determining factor in CD 
player quality is its ability to reconstruct music 
from digital information bits. And that is not an 
easy job nor one that can be effectively achieved 
while skimping on circuitry. 

IMPROVED TRACKING 
The Carver Compact Disc Player reads discs 

with more precisely focused laser power than 
most other models, resulting in improved track- 
ing and less chance of drop -outs when dust or 
smudges are encountered on a CD. 

'` 1 -' . \ . ," \ 
The Digital Time Lens circuity restores 
the octarr-tooctate balance originally 
intended by the musician and record- 
ing engineer. 

DIGITAL FILTERING 
Along with a potentially audible signal 

ranging up to 20kHz, there are endless images 
of the signal at 40kHz, 80kHz and 160kHz. 
While they are above the range of human 
hearing, they must be removed from the signal 
to prevent harmonic problems which could turn 
into audible distortion. Earlier CD models 
placed an anti -imaging filter after the digital/ 
analog converter stage. Carver uses DIGITAL fil- 
tering ahead of the D/A converter through a 
process called multiple oversampling. The sig- 
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nal is passed through a shift register which 
delays the samples, so that the weighted aver- 
age of a large number of signals is generated. 
Through a complicated process, frequency 
bands are suppressed between 20kHz and 
160kHz, eliminating harmonic distortion prob- 
lems early on before the complicated D/A 16 
bit translation. 

The same oversampling process also dis- 
tributes the same amount of noise over twice 
as wide a frequencyrange, resulting in half as 
much noise in the fnal signal. Then after trans- 
lation to analog, the signal is once again fil- 
tered for a gentle roll -off above 20kHz. This 
yields a marvelously natural musical sound to 
the final output. 

ABSENCE OF PHASE ERROR 

One of the important tests applied to deter- 
mine the effectiveness of digital -to -analog 
translation circuitry is the reproduction of a 
square wave. 

.1. 
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"Reproduction of a 1k/I. digitally gen- 
erated signal leers as close to a true square 
mire as l have ever seen from a CD plcyer 
that used digital filtering. (the Carver 
Digital Disc /'layer slums a virtual ab- 
sence of phase error:" 

A IIDI0 ALIGAZINE 

A. Sgaare-tumertproduction. 1k/l_. 

B. 7)w -tone phase test signal (200Hz and 
2kHz)with Digital Time Lens off. 

PLUS THE DIGITAL TIME LENS 

On top of this unerring ability to produce 
natural, real -sounding music from the CD's 
digital bits, the Carver Compact Disc Player has 
the remarkable Digital Time Lens circuit to in- 
sure your listening enjoyment. 

The Carver Compact Disc Player is the 
world's cnly compact disc player to address 
the problem of the bright, hot, harsh sounding 
midrange and a lack of ambience and spatial 
detail characteristic of the majority of con - 
pact discs currently available. 

When Bob Carver obtained his first com- 
pact disc player, he was surprised at the sound 
derived from most of the compact discs he pur- 
chased. The three-dimensional musical per- 
spective which his analog system provided in 
lush abundance on phono discs evaporated 
into a flat, brittle wasteland. After extensive 
testing, Bob uncovered two fundamental flaws 
in almost all compact discs: 1) An unpleasant, 
harsh spectral energy balance. The overal: 
octave -to -octave energy balance was shitted 
on the CD towards more midrange above 
400Hz; 2) The amount of L -R signal (which 
carries tie spacial detail of the music) on the 
CD was inexplicably, but substantially, reduced 

when compared with the amount of L -R signal 
found on the corresponding analog disc. 

. 4 

A. Lissajous pattern shooing spatial detail 
(L-R)l(L+h'i ratio from an LP record. 

B. The same instant of music but taken 
from the C/) version. Aóte the decreased 
IL -R) content, as shown by the oar -- 
rotted trace. 

Carver's circuitry corrects the ratio of L -R 
to L+R by performing one extra, but impor- 
tant mathematical operation on the signal 
stream that all other CD players fail to perform. 
This final operation makes all the difference. 

The result is a natural sound with more of 
the three-dimensional information that places 
us in the same space with performers. You won't 
need the Digital Time Lens on all CD s. But it is 

there when you need it. 
In the beginning, Carver hoped, indeed he 

expected, that once recording artists and engi- 
neers became more experienced with CD tech- 
nology fewer and fewer CDs would require the 
Digital Time Lens. But bath laboratory and lis- 
tening tests reveal that the great majority of 
even the most recently released CDs benefits 
significantly from the Digital Time Lens. 

EASY TO USE 

Ease of operation is a hallmark of Carver 
components and the Carver Compact Disc 
Player is no exception. A subtle but ea sy-to-recd 
LCD display not only shows selection number, 
elapsed time and total time of the CD, but also 
'talks" to the user. Turn on the Carver Compact 
Disc Player and the display asks for a disc. When 
the disc tray is open, the display reminds you 
with an OPEN readout. When a CD has com- 
pleted playing, the multi -function display 
reads END. 

, . 1- 
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With the Carver Compact Disc Player's 
°rogrammable Random Access Playback Sys - 
rem, track search and programming of differ- 
ent selections is a snap, as is automatic repeat 
of a previous selection or an entire CD. For clas- 
sical music lovers, the Carver Compact Disc 
Player has complete indexing capabilities as 
Nell. 

The large, easy -to -use feather -touch con- 
trols include pause, fast forward and reverse. 
You can even monitor music at high speed to 
find a certain portion of a selection. 

We know you really enjoy music so, you 
owe it to yourself to begin your digital experi- 
ence with the only full feature CD player that 
has the Carver touch. The only CD player that 
can actually improve on what is already the best 
playback medium ever offered. 

Audition the Carver Compact Disc Player 
with Digital Time Lens at your Carver Dealer. 

.r 

A 

A. Ultra-lourlevel (l significant bits) I kH. 
signal as reproduced by conventional 
CD players. 

B. Same signal with dither added before 
DIA conversion by Carter C'l) player. 
;Vote that dither has caused the distorted 
step -wise approximation of the Ikll 
tone virtually to vanish. Quantization dis- 
tortion has been reduced to insignificance 

IF YOU ALREADY HAVE A CD PLAYER 

By buying a CI) flatter you made a 
commitment to tactstly improve your sound 
source, nou' you can go the short extra step 
that lets digital realize its 117/e potential 

That step is the CART 'ER Digital Time 
Lens. Simply connect it beturen your CD 
player and your preamplifier or irceiter. 

MUSICAL 

Enter No. 13 on Reader Service Card 
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The Show Place 
Certain people on Manhattan's 53rd Street take the broadcast media very 

seriously. Some of these folks toil at CBS headquarters, an elegant 
Eero Saarinen-designed skyscraper, the imposing black facade of which 

bears witness to the financial importance of both radio and TV. A block 
away, in a narrow, 14 -story building that once housed an annex to the 

Stork Club, others view these media as profound cultural forces. 

The mandate of the latter group, those who staff the Museum of 

Broadcasting, is to preserve, catalog and showcase radio and television 
art. Prior to the museum's creation a decade ago by CBS founder and 
former chairman William S. Paley, the public had no access whatever to 

the wealth of material that has been beamed over the airwaves, and the 

Museum of Broadcasting remains the sole institution in the world to make 

this available. It is, museum president Robert M. Batscha states, a true 

collection rather than a mere repository, in that its contents have been 

carefully selected. "We look for the best, the most socially or politically 

significant, what is culturally important," comments Batscha. 

It's estimated that a million and a half hours of programming have been 

broadcast since television went on the air just after World War II, and 

Batscha won't even attempt to guess how many of these hours he's seen. 

David Lander 

Museum of Broadcasting president Bob Balscha 

calls Lucille Ball "the Charlie Chaplin of 
television." I Love Lucy, which aired from 1951 

through 1957, set the standard for situation 
comedies and won more than 200 awards, five 
of them Emmys. The original Lucy series was 

succeeded by second-, third- and fourth - 
generation shows that chronicled the lovable 
redhead's antics through 1974. 

Viewing consoles at the Museum. 
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The first television station nest of the 

Mississippi to he licensed, K77Á was known for 
its on -the -stet coverage of news events. In 

1952, station founder Klaus Landsberg used 

U.S Marine helicopters to transport relay 

equipurent to a 6,000 -foot -high mountain 
peak for the first live broadcast of an atomic 
test. An electronics wiz from boyhood, 

Landsberg (left) built his first radio al the age 

of nine and, after fleeing Nazi Germany in 
1937. urorked with DuAlonl Laboratories before 

moving to Los Angeles to set up K71A for 
Paramount Pictures. Landsberg died in 1956 

at the age of 40. Wrote drama and 7V critic 
Cecil Smith, ''He belied television tins a 

Cod -given instrument in which one could 
catch the world happen and it was his mission 

in life to make it unrk. " 
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"Ibis is an old team trying to learn a new 

trade," said Edward R. Murrow during the 

first See It Now broadcast in April 1952. 

Television provided journalists with a 

remarkable new tool, and Murrow voued "to 

try to learn to use it. "A 1982 See It Now 

retrospective at the Museum of Broadcasting 
proved that this particular student of 
television was quick to master the medium. 

Thirty years after creating the program with 

him. Fred W. Friendly. the show's producer, 
called Murrow "the first serious television 

journalist." adding, in death as in life. Ed 
remains our teacher." Here, it's Murrow at the 

mike, with Friendlyy in the foreground and 
director Gbn Hewitt at center. 

Siv-time EmmY winner Rod Serling once 

remarked that "ally art form ... spews out 
an overwhelming percentage of inferior stuff 
Unfortunately. television's product is equated 
with its bad things. unlike Broaduriy. which is 

held up in terms of its successes... Among 
others. TV's successes include ballets by master 

choreographer George Balanchine. which mere the 

subject of a 1984 Museum of Broadcasting 
exhibition. 

The Ph.D. and former professor, who has written several articles and a 

book on TV journalism, does note that the museum's collect on now 

contains 10% of that total and is currently adding abou: 3,000 hours a 

year. Some 10,000 hours of radio programming are also in its archive; 

though television has been the subject of all the museum's exhibitions to 

date, it has always collected ratio programs and recently received a grant 

that enabled the hiring of a full -t me curator for that medium. 

The museum's implied elevation of TV formats such as the sitcom to 

"culturally important" art forms may strike some as curious since they were, 

after all, created for mass viewirg and had wide popular appeal. This, 

however, was also the case with the plays of William Shakespeare. "If you 

look at it selectively," Ba:scha says of television, "you can see some 

extraordinary work." 

Extraordinary is an adjective tha tends to recur when Batscha discusses 
particular TV programs and their creators. It's uttered in connection with 

the televised concerts of Arturo Toscanini that were the subject of the 

museum's first exhibition in March 1982. And it's applied to the shows of 

dmi 

ea 
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The 1950s have come to be known as television's Golden Age. 

Part of what made the medium glow so brightly throughout that 
decade uas Playhouse 90, an ongoing series of lice tek'plals penned 

b)' the like of Paddy Chavevsky. Gore Vidal, Reginald Rose, and 
Rod Serling. While it was Serling's award -winning Twilight Zone 

series that turned the author into a star, he also won Emrnys 
for other screenplays, such as Requiem for a HeaTvelght, ranch 

aired on Playhouse 90 in 1956. Requiem's protagonist ems a 
pathetic, past -his -prime boxer called Mountain McClintock 
played by Jack Palance. Palance is flanked here by Keenan Wynn 

(left) and Ed Wynn. 

veteran writers Richard Levinson and William Link, the team responsible for 

such dramas as The Execution of Private Slovik and My Sweet Charlie, as 

well as series characters Columbo and McCloud. Batscha uses it again 
when he refers to pioneering producer Norman Lear. 

Those who dismiss television as artistically insignificant might compare the 

Museum of Broadcasting with two other, neighboring institutions. Until 
recently, the objects displayed at the Museum of American Folk Art were 

viewed as naive, if charming-rough-hewn products of untrained artisans. 
Today the respect for high -quality primitive portraits, Shaker furniture, 

carved decoys and the like is mirrored in the formidable prices they fetch. 
As for the Museum of Modern Art's daunting collection, more than a few of 

its masterpieces were the object of scorn and ridicule when initially 
displayed. 

r2' 

i 
Another Emmty-winning Rod Serling screenplay 
was The Comedian. in which ,hickey Rootuev 

played the tvratntical leading man. One 

highlight of this 1957 Playhouse 90 episode uws 
a rare ccting appearance by Mel Tornte, who 

quickly ?ivied his gifts mere not limited to a 
rentarkcble singing voice. In this photo, Towle 
is to the right of the overcooled Rooney. The 

cat alsc included (from left to right) 
Edntoua O'Brien, Kim Hunter. and 
Constan e Ford 

As uell as providing unrk for top -rank writers. 

anthology programs of the '50s uere showcases 

for young performers like Paul Newman, shown 

(near right) Leith Grace Raynor in a 1953 series 

titled The Web. Newman was in his late 20s 
at the time. That same season. 22 -year -old 
James Dean appeared with Betsy Palmer 
and Walter ilampden on a show called Danger. 
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Museum president Batscha believes the I%3 assassination 

of President John F. Kennedy, and the events that follon ed it, 

add up to the most momentous epierience in the history of N. 
%t brought a population together," he commented. 'Anybody 

who urn around can think of the moment when they heard 

about it and can remember the three dabs spent in front of 
their television." 

u 
Material comes to the museum from a variety of sources, including the 

three major TV networks (each of which currently supplies about 300 
programs a year), individual stations, performers, and various collectors. 

"Often we identify programs we want to have and can't find, and we 

actually go look for them," Batscha states. Two televised Toscanini 

concerts, once thought lost, are among these. In the hope of turning them 

up, museum personnel began calling people involved with their production 

and finally located engineers who, as Batscha euphemistically describes it, 

"were by the truck when the kinescopes fell off." Both, he adds, were 

devout fans of the maestro and delighted that copies of these programs 

would be made and preserved. 

The Museum of Broadcasting keeps no originals; instead, two taped copies 

are made of each program. A half -inch cassette is kept on the premises 

and a 3/4 -inch "master" is stored in a separate venue, an old nuclear fallout 

shelter, the location of which Batscha declines to divulge. Rights to the 

programs themselves are held by their owners, and the museum is allowed 

to play them only on the premises or during travelling exhibitions. 

The museum sometimes applies enhancement techniques to original 
material; the Toscanini kinescopes, for example, had to be resynchronized. 

The recording of President Truman's August 1945 announcement of the 

bombing of Hiroshima needed more drastic restoration, since the disc of 

his speech was found broken into 18 pieces. Happily, the procedure 

proved successful. 

Attendance at the Museum of Broadcasting has tripled in the three years 

since the institution began screening exhibitions, and visitors are as varied 

as the program material. One of the 23 custom-built viewing consoles in its 

two study centers may be occupied by a student on a given day and a 

screenwriter or noted actor the next. In preparation for his role in a 

forthcoming TV movie as Edward R. Murrow, Daniel J. Travanti recently 

spent a week there studying the late newscaster's programs. 

It is not common y known that Arturo Toscanini and 
Gustav Mahler acre contemporaries and rival conductors. Thanks 

to bis long life. enormous energy and the medium of television, 

mm have a visual record of Toscanini conducting. The maestro was 

81 when he first appeared on TV with the NBC Symphony 

Orchestra. and nearly 8.5 at the time of his last televised 

Concert in March 1952. 
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Rock 'n' roll was important to televcion long 
before the advent of M7V. A generation of fans 
first saw Elvis Presley on Tommy and 

cts Jima{y Dorsey's Stage Show in 1956. The King's 
early 7V appearances, along with thxse of 

Q. The Beatles on The Ed Sullivan Show nearly a 
decade later. are the Museum of B tadcasting's 

o most -requested programs. 
o 
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The building on Manhattan's East 53rd Street that houses the 

museum has its own brand of charm. Its past incarnation as a 

nightclub is evident in such architectural details as elevator 

doors that sport bronze reliefs of half -nude ~dens, and 
dumbwaiters, which these days are used to shuttle videotapes 

from floor to floor. 

Musical programming has always been an important part of the Museum of 

Broadcasting's repertory, and at least one exhibition a year is devoted to 

the art. An exhibi: spotlighting choreographer George Balanchine followed 

the inaugural Toscanini event, and a full 60 hours of videotape featuring 
Leonard Bemstein's television appearances were unreeled this past fall, 

followed by a show consisting o' 40 hours of jazz programming. 

The museum's 1986 calendar includes a celebration of the Texaco - 

sponsored programs that featured the Metropolitan Opera. Material will be 

culled from some 40 years of Saturday -afternoon radio broadcasts, as well 

as recent telecasts. Q 
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For those of you who have prob- 
lems with turn -on surges, the cir- 
cuit in Fig. 1, an a.c. slow -start 

circuit, can be of some help. When 
turned on, it slowly raises the voltage 
at the load terminals, limiting the in- 
rush current. I 'have made one such 
unit, and it has been working perfectly 
for the last two years. (And it works fine 
here too.-E.P.) 

This is a phase -control circuit in 
which the turn -on phase delay of a 
triac is automatically varied, from a 
maximum to a minimum, at a preset 
rate. Changing the phase of the triac's 
turn -on point changes the output volt- 
age. As a result, the power -supply ca- 
pacitors in equipment connected to 
the circuit's output will charge slowly, 
limiting the turn -on current peaks 
through the component's parts (i.e., 
transformers, rectifiers, capacitors, 
switches, and associated wiring) to 
safer, lower values. This triac circuit 
has many advantages over circuits us- 
ing relays or thermistors: It is all solid- 
state; it has a smooth turn -on of more 
than 200 steps; when properly de- 
signed, it generates less interference 
than other circuits, and finally, it is uni- 
versal-that is, it does not need to be 
readjusted for each application. The 
circuit's power switch can be inserted 
in series with both the load and the 
control circuit or only in the control 
circuit. If the switch is for the control 
circuit alone, it can be a low -current 
type, chosen for esthetics. 

so, 

The circuit is designed to power in- 
ductive loads, such as transformers, 
because these are the most common 
type of power -supply impedance and 
the most difficult triac-triggering situa- 
tion. The difficulty resides in the fact 
that the turn -on signal must be applied 
long enough for the triac's current flow 
to be greater than the holding current. 
In the case of an inductive circuit, this 
process takes time. 

The circuit works as shown by the 
schematic (Fig. 1) and the timing dia- 
gram (Fig. 2). When power is turned 
on, capacitor Cl is at 0 V, diode D6 is 
conducting, and diode D7 is not. Ca- 
pacitor C2 charges, through resistor 
R5, in a little less time than the duration 
of one half -cycle of the power -line f re - 

DANIEL DUFRESNE 

quency (i.e., less than 1/120 S). When 
01 triggers, it turns on the light -emit- 
ting diode in U1, which triggers the 
triac in U1. This turns on the main triac, 
02, delivering power to the load. 

As Cl charges, current flowing 
through R4 and D7 charges C2 faster. 
Therefore, the triac turns on earlier in 
the cycle, delivering more voltage. Fi- 
nally, Cl is removed from the circuit by 
R3 and D6. As long as the full -on trig- 
ger point is less than 90°, there is no 
loss of power to the controlled devices. 
This is because capacitor -input power 
supplies are peak detectors and thus 
respond to the peak of the voltage. 
Further reduction of the full -on, turn -on 
phase angle lessens interference. The 
voltage delivered to the load is shown 
(in Fig. 2) to be zero after the output 
voltage's zero crossing. However, if 

the load is inductive, the triac will con- 
duct until the current drops below the 
holding level. 

The power supply shown here is un- 
filtered. A transformer can be used in 
place of R1, the dropping resistor. The 
circuit's time constant is about 2 S; to 
slow down the process, the time con- 
stant of R3 and Cl must be increased. 

The MOC3011 triac opto -coupler 
(U1) triggers when the current through 
its built-in LED reaches 10 mA; the 
maximum permissible current through 
this diode is 50 mA. Resistor R8 limits 
the current to the LED; if a less sensi- 
tive coupler is used (such as the op- 
tional MOC3010, which triggers at 15 
mA), the value of R8 should be de- 
creased to 330 ohms. 
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Resistor R9 limits the trigger current 
delivered to 02; again, its value should 
be adjusted to the device you use. 
Note that the maximum permissible 
current through U1's triac is 100 mA 
and that the triggering current to 02 
should be less than this value. Network 
R10 and C3 form a protective snubber 
for the triac in U1, and R11 and C4 do 
the same for 02. Triac 02 must be 
mounted on a heat -sink with a thermal 
impedance of less than 5° C per watt. 

Although this circuit limits the turn -on 
current surges to a reasonable level, 
some amplifiers will generate extrane- 
ous noise at their outputs during turn - 
on. You won't know if yours is among 
them until you try it out. 

LI 

IRI 

® ® ® ® 
<MD ® e 

Physically, the circuit is quite small 
(except for 02 and its heat -sink), and 
you may even be able to install it in the 
equipment that it powers. Care must 
be taken in wiring this circuit because 
of the hazardous voltages. Make sure 
to properly insulate all live parts. More 
information on triacs and slow -start cir- 
cuits can be found in the SCR Manual, 
Including Triacs and Other Thyristors, 
Fifth Edition by D. R. Grafman (General 
Electric, 1972). A 
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Fig. 1-Schematic diagram. 

V TRIGGER 

C2 VOLTAGE 

0 VOLT 

02 STATE 

INPUT AND 
OUTPUT VOLTAGE 

ON 

OFF - 
0 

AT TURN ON FULL VOLTAGE 

Fig. 2-Timing diagram. Transistor Q1 
(not indicated) turns on when C2's 
voltage (upper trace) is higher than 
Q1's trigger voltage; this discharges 
C2. Transistor 01 also triggers triac 
Q2 (middle traces), which delivers 

R11 

C4 

FULL ON 

voltage to the output (lower trace). 
The output -voltage buildup is best 
seen by comparing the "on" times of 
Q2 with the output (solid lower trace) 
just below it; the dashed lines show 
input from the a.c. line. 

PARTS LIST 
Resistors 
(All 5%, Y. watt, unless otherwise 
noted) 
R1-3.3 kilohms, 10%, 7 watts. 
R2-10 kilohms. 
R3-47 kilohms. 
R4-4.7 kilohms. 
R5-470 kilohms. 
R6-1 kilohm, Y2 watt. 
R7-220 ohms. 
R8-470 ohms. 
R9-5.1 kilohms, 5 watts. 
R10-180 ohms, Y2 watt. 
R11-100 ohms, 10%, 1 watt. 
R12-5.1 kilohms. 

Capacitors 
C1-470 µF, 25 V. 

C2-0.1 µF, 25 V. 

C3, -C4-0.033 µF, 600 V. 

Miscellaneous 
D1 through D4, D6 through D8- 

IN4004, 1-A, 400 -Ply diodes. 
D5 -1N4744, 15-y, 10%, 1 -watt ze- 

ner diode. 
01-2N4871 unijunction transistor. 
02-2N5574, 15-A, 400-V triac. 
U1-MOC3011, triac opto -coupler 

(the MOC3010 can also be used 
if R8 is changed; see text). 

S1 -Switch, single -pole, single - 
throw 250 V a.c., sufficient cur- 
rént rating (see text). 

Heat -sink, heat -sink grease, cabi- 
net, solder, circuit board, etc. 

Most electronic -parts stores, 
such as Radio Shack, will carry the 
above. If 02 is not available locally, 
it can be purchased from Solid 
State Sales, P.O. Box 74, Somer- 
ville, Mass. 02143, (617) 547-7053, 
or at 139 Hampshire St., Cam- 
bridge, Mass. 02139. U1 can be 
obtained from Active Electronic 
Sales, P.O. Box 9100, Westboro, 
Mass. 01581, or from any supplier 
of Motorola semiconductor devices. 
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EQUIPMENT PROFILE. 

TANDBERG 
3008A 
PREAMP 
AND 
3009A A M P 
Manufacturer's Specifications 
Preamplifier 
Frequency Response: Line inputs, 

20 Hz to 20 kHz, +0, -0.1 dB; 1.6 
Hz to 250 kHz, ±3 dB. MM and MC 
phono inputs, RIAA 20 Hz to 20 kHz, 
±0.2 dB. 

Maximum Output: 10 V at clipping 
level. 

THD (New IHF Standard): 0.004% 
for MM and MC inputs, 0.003% for 
"Digital Disc" inputs, 0.007% for line 
inputs. 

Phono Input Sensitivity for 0.5 V 
Output at 1 kHz: 1.0 mV input for 
MM, 60 µV for MC. 

Phono Input Overload: 290 mV for 
MM, 17 mV for MC. 

S/N Ratio: 74 dB, A -weighted, for 
MM input; 78 dBA for MC input; 95 
dBA for line inputs. 

High -Level Sensitivity: 70 mV. 
Phono Input Impedances: Selec- 

table, 33/47/100 kilohms paralleled 
by 20/120/350 pF for MM cartridges; 
150 ohms for MC cartridges. 

Dimensions: 171/8 in. W x 31/4 in. H 
x 133/4 in. D (43.5 cm x 8.3 cm x 
34.9 cm). 

Weight: 39.9 lbs. (18.1 kg). 
Price: $795. 

Power Amplifier 
Power Output: 20 Hz to 20 kHz, 200 

watts rms continuous into 8 ohms, 
330 watts rms into 4 ohms, 456 watts 
rms into 2 ohms; 1,512 watts peak 
(pulse) power into 0.5 ohm. 

Rated THD: Less than 0.05%, 1 to 2 
ohms; less than 0.01%, 8 ohms. 

Frequency Response: 0.07 Hz to 
1.5 MHz, +0, -0.2 dB at 1 watt 
output. 

S/N Ratio: 94 dB referred to 1 watt 
into 8 ohms, A -weighted; 117 dB re- 
ferred to 200 watts into 8 ohms. 

IM Distortion: Less than 0.05% at 
rated output. 

Damping Factor: 250, wide -band. 
Input Sensitivity: 150 mV for 1 watt 

output, 2.12 V for rated output. 
Slew Rate: 250 V/µS. 
Rise -Time: 0.9 S. 
Dimensions: 171/8 in. W x 31/4 in. H 

x 134 in. D (43.5 cm x 8.3 cm x 
34.9 cm). 

Weight: 25 lbs. (11.3 kg). 
Price: $995. 

Company Address: Labriola Court, 
Armonk, N.Y. 10504. 

For literature, circle No. 90 

The 3008A preamplifier and 3009A power amplifier sit at 
the top of Tandberg's line of stereo products. These slim, 
attractive, Scandinavian -styled components represent the 
latest in Tandberg's thoughts about audio design. Their 
circuitry employs discrete components (no ICs), polyester 
capacitors (with low dielectric absorption) and metal -film 
resistors in the signal path, and minimal amounts of overall 
negative feedback-features believed by many audiophiles 
to be necessary for the best sonics. 

The 3009A is rated to deliver 200 watts into 8 ohms and a 
staggering 1,512 watts (pulsed) into 0.5 ohm. The unit, an 
adaptation of the firm's 3006A stereo amplifier, is a monau- 
ral, high -current design that can deliver very high power into 
speaker loads, even ones with very low impedances. The 
low -impedance capability was intended for those who wish 
to drive several loudspeakers wired in parallel, or speaker 
systems with an intrinsically low load impedance such as 
the Apogee Scintilla. (The Scintilla can be configured as a 
4- or a 1 -ohm speaker, and many audiophiles feel it sounds 
better in the 1 -ohm configuration.) 

The black chassis of the Tandberg amp and preamp are 
of rack width but lack mounting "ears." Each unit stands 
only 31/4 inches high, and their 133/4 -inch chassis depth is 
convenient for placing these components on shelves or wall 
units. The 3009A weighs only 25 pounds, unusually light for 
a 200 -watt mono amplifier. 

Our samples came with rosewood side panels which 
allow two monaural amplifiers to be stacked for stereo use 
(single rosewood panels are also available). We have since 
learned that Tandberg does not recommend this arrange- 
ment for optimum performance, but we found it produced 
no ill effects. 

Control Layouts 
The preamp's front panel features a large number of 

controls. At the far left are the on/off switch and the head- 
phone jack and its volume control. Next come four buttons 
which control monitoring and two-way dubbing facilities for 
two tape decks. Near the front panel's center are buttons for 
the subsonic filter and the tone -control defeat, the bass and 
treble tone controls, and buttons for stereo/mono and loud- 
ness -compensation switching. At the right is a rotary input 
selector, with positions for "Tuner," "MC" (moving -coil) and 
"MM" (moving -magnet) phono cartridges, and "Digital 
Disc." At the far right is a small balance control and a large, 
detented volume control. 

On the preamp's rear panel are the signal, a.c., and 
ground connections. The high-level signal jacks include 
inputs and outputs for two tape decks, inputs for a tuner and 
a CD player, and the main preamp outputs. The phono 
stage has separate pairs of jacks for the MM and MC inputs. 
Loading for MM cartridges is controlled by two toggles, one 
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selecting load impedances of 100, 47 or 33 kilohms, and the 
other selecting load capacitances of 20, 120 or 350 pF. The 
back panel also features an unswitched a.c. output rated at 
600 watts, and three switched outputs rated at a total of 300 
watts. A fuse, a switchable 115- or 230-V a.c. input, and a 
detachable line cord make up the remainder of this highly 
functional back panel. 

The amplifier's front panel contains onJy a power switch, 
an LED power -on pilot light just above the switch, and a 
second LED mounted at the front panel's right side, which 
serves as a clipping indicator. The rear panel holds nickel - 
plated signal input connectors, and five -way speaker bind- 
ing posts of somewhat nonstandard design. Like the 
preamp, the amp has a detachable line cord. 

Mechanical Construction 
The usual approach to audiophile -component construc- 

tion is to make components that are as heavily built as their 
professional equivalents, but neater, and to pay little atten- 
tion to styling beyond the functional. Tandberg took a differ- 
ent course. Instead of the usual, heavy chassis with bolted - 
on panels, Tandberg built this amp and preamp around light 
but strong (and attractive) aluminum extrusions. The strong- 
est ones, logically enough, make up the front and rear 
panels. Lighter extrusions for the sides serve as attachment 
points for the side covers and for a number of sheet -metal 

subchassis that hold internal components in place. These 
subchassis, and the liberally vented bottoms, are of thin, 
dull -finished sheet steel The tops are made of two heavy, 
slotted extrusions which lock into place, covering the at- 
tachment screws. This technique minimizes the number of 
screw heads visible on the top and side cover panels, thus 
enharcing the components' appearance, but may lack the 
strength of a more "unitized" assembly. All chassis compo- 
nents are held together with sheet -metal screws rather than 
the machine screws which we prefer. While we would not 
recommend this construction for professional use (and 
abuse), we find it adequately strong for its intended home 
applications. The light chassis, dull -steel bottom and inter- 
nal structures, and cost-effective fasteners make it clear that 
Tandberg favors external cosmetics over internal overbuild- 
ing; audiophiles who worship the innards of their compo- 
nents will not be as pleased. We prefer less slick, more 
purely functional styling, but all that's a matter of taste. 

In the rear two-thirds of the amplifier chassis, vertical, 
chimney -type heat -sink castings flank and support the large 
toroidal transformer. The venting of the top and bottom 
leaves a number of open areas to act as flues for these heat 
radiators, making a fan unnecessary despite the amplifier's 
slim design. 

The quality of the major circuit boards and the compo- 
nents on them is just what you'd expect for a product in this 
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Tandberg's light but strong 
and attractive chassis and 
their choice of components 
emphasize practical 
performance over 
impressive overbuilding. 
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price range. The amplifier's boards are epoxy -glass, with 
component -designator screening and solder mask, but they 
lack the clean finish and solid mounting that is important to 
some enthusiasts. Most resistors are ordinary 5% types, but 
there are trimpots and 1% devices where needed for preci- 
sion. The 3009A's capacitors include 85° C stand-up elec- 
trolytics, polypropylenes, and a huge 2.2-11F Wima MKP cap 
used for input coupling. Interconnection between boards is 
made via nylon modular plug/socket units with nickel -plated 
pins and insulation -displacement wire termination. 

The amplifier's power supply uses a large toroidal trans- 
former, which not only has a low enough profile to fit in the 
slim package, but radiates much less 60 -Hz magnetic hum 
than conventional, E -I laminated transformers. When the 
mono 3009A amplifier was adapted from the stereo Model 
3006A, the space vacated by the second channel's driver 
board was filled with two additional power -supply electrolyt- 
ic capacitors. The resulting complement of four 15,000-µF, 
80-V electrolytic capacitors stores the full -wave rectified 
output of the 3009A's transformer. This gives a very high 
energy storage of 123 joules. 

The 3008A preamplifier refines the integration of mechan- 
ical structure, user controls, and circuit boards found in the 
companion power amplifier. Identical decorative and struc- 
tural extrusions are used in both products, but they suit the 
preamplifier even better than they do the amplifier. Not only 
is the lightweight, screwed -together frame perfectly ade- 
quate for the preamplifier, but only one crosspiece is re- 
quired to support the inner edges of the 3008A's four main 
circuit boards. The front edges of the forward p.c. boards 
are supported by the front -panel controls and switches. The 
rear edges of the other two boards have protruding tabs 
which fit into slots in the vertical, rear -panel boards. We 
prefer designs in which the circuit boards are firmly 
screwed down to spacers or chassis mounting bosses; 
even so, this construction is efficient and provides excep- 
tional service access. 

The preamp's circuit boards have clean and open lay- 
outs, solder mask, and component designators. The two 

front p.c. boards are made from what appears to be brown 
phenolic material. This material doesn't have the strength 
and crack resistance of the epoxy -glass used for the other 
two boards. 

Component quality is mixed. Tandberg apparently opted 
for expensive parts only where they felt there would be 
sonic merit in doing so. Among the higher quality compo- 
nents are eight very large, 10-11F capacitors and four 4.7-µF 
capacitors, apparently made from carefully selected dielec- 
tric materials. There are many other board -mounted poly- 
propylene and chip capacitors, along with 1% resistors. On 
the less expensive side, one can find eight exposed -track 
trimmers (subject to problems with dust if they ever need to 
be readjusted) and push -on modular connectors. Many 
board -to -board audio runs are made via twisted -pair leads 
or simply bundled parallel runs. This did not seem too 
promising for achieving low crosstalk, but our tests showed 
otherwise. 

As with the amplifier, the 3008A's controls have a firm but 
lightweight action, without the solid, positive feel found in 
the controls on more expensive preamplifiers. The step -type 
volume control is an ordinary rotary pot, with a toothed 
wheel and spring to provide the detents. This action can be 
defeated easily if need be. All the rotary control elements 
appear to be the inexpensive, popular, and very satisfactory 
ones made by Alps. 

Preamplifier Circuitry 
The preamplifier utilizes two pairs of RIAA amplifiers for 

each channel. The moving -coil input goes into an MC input 
amplifier whose gain and noise performance are optimized 
for low -output, low -impedance moving -coil cartridges. The 
MM inputs on the rear panel go into MM phono amplifiers 
that have lower gain and whose inputs are optimized for MM 
cartridges. Both MM and MC input signals are applied first 
to flat pre -preamplifiers before being routed to a passive, 
high -frequency RIAA equalizer. The low -frequency portion 
of the RIAA equalization is provided by feedback around the 
second phono-amplifier stage. Input overload from pre - 
equalized square waves, a common problem in pre -pream- 
plifiers, is avoided here by relatively low gain and very high 
(±32 V) rail voltages. (Tandberg was wise to use discrete 
transistor circuitry; these voltages would not be possible 
using common low -noise integrated circuits.) To prevent 
d.c. offset, the phono preamp's output at the selector switch 
uses capacitive coupling, as opposed to the popular servo - 
amplifier approach. Four large, rectangular, 4.7-1.LF polyes- 
ter coupling capacitors are firmly mounted on the preampli- 
fier's circuit board. 

The discrete transistor circuits in the phono section and in 
the line output stage are very simple, using only five to 
seven bipolar devices per gain block. An unusual feature is 
the single -transistor emitter -follower unity -gain buffer used 
on all line inputs except CD. These buffers' low output 
impedance probably is the reason we did not find the 
crosstalk that the interior wiring led us to expect. 

Amplifier Circuitry 
As mentioned above, the 3009A design is a mono conver- 

sion of Tandberg's highly regarded 3006A stereo amplifier. 
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We liked the preamp's 
convenience, the amp's 
combination of high power 
and light weight, and the 
sound of both units. 

Like the 3006A, this amplifier uses MOS-FET output transis- 
tors. MOS-FETs have several advantages, including a re- 
gion with a negative thermal characteristic. This means that 
their internal resistance rises as 'hey become hotter, which 
tends to turn them off. (Bipolar devices, on the other hand, 
have a positive thermal characteristic, which necessitates 
additional circuitry to make them thermally stable.) In addi- 
tion, MOS-FETs tend to have greater bandwidth than bipo- 
lars, and can switch on and off at higher frequencies. 

MOS-FETs may not be inherently superior to bipolar tran- 
sistors, but every MOS-FET amplifier we have tested han- 
dles very high frequencies, particularly square waves, with 
much less strain than bipolar amplifiers do. MOS-FET ampli- 
fiers usually clip more cleanly, and mutual conduction is 
generally not evident until very high frequencies (around 
100 kHz). MOS-FET amps run hotter at all levels and require 
higher rail voltages. 

The eight MOS-FET output devices that made up the 
stereo 3006A's two channels are tied in parallel to make up 
the 3009A's single output. Paralleling the output stages 
doubles their current -delivery capacity, greatly enhancing 
their ability to drive low -impedance loads. Paralleling output 
stages can be done more easily with MOS-FET outputs than 
with bipolar transistors; parallelinc two bipolar output stages 
would impose heavy current -delivery demands on the driver 
stage. MOS-FETs, on the other hand, require very little 
current compared to bipolar devices, even at high frequen- 
cies. A single driver stage, carried over from the 3006A, has 
adequate power to drive the 3009A's two paralleled MOS- 
FET output stages. 

The 3009A incorporates 28 discrete transistor devices 
and field-effect transistors (FETs) in the amplification chan- 
nel, not to mention those found in the power supply, servo 
circuit and clipping indicator. The signal path begins as the 
input feeds a dual -complementary, single -ended FET input. 
(It is not a differential input, the kind very commonly found in 
amp designs these days.) Next, the signal goes to four 
complementary gain and level -shift stages. These are con- 
nected like four independent cascaded amplifiers, each 
depending on local feedback only. The signal then goes to 
a driver with three emitter -follower stages, each with ex- 
tremely low current gain. Associated with that triple emitter - 
follower are a pair of transistors used to set output -stage 
bias. This group provides the drive for the paralleled output 
MOS-FETs (four up and four down) via individual 680 -ohm 
resistors to their gates. 

Tandberg's error -correction circuit is a bit unusual. The 
output signal is linked to the bases of two transistors. In our 
reading of the schematic, these two transistors form a bias - 
setting circuit, where the output signal is amplified and 
applied to the drivers in such a way as to generate negative 
feedback around the unity -gain output stage. (To have neg- 
ative feedback around a unity -gain stage requires amplifi- 
cation of the feedback signal itself.) Tandberg, however, 
describes the two -transistor circuit as a comparator which 
generates a feed -forward error -correction signal, because 
the correction signal can be greater than the output of the 
first emitter follower, and thus the entire circuit can have a 

negative output. A distortion -nulling pot at this point trims 
the compared gain for minimum distortion and, Tandberg 

says, for unity gain. Whether feedback or feed -forward is the 
method, the 3009A's ultra -low output impedance and distor- 
tion, plus its ringing on square waves when driving a capac- 
itive load, indicate to us that some form of error correction is 
in use around the output stages. However one views Tand- 
berg's actual signal -correction method, it functions very 
well, particularly at high frequencies. 

The 3009A's circuitry eliminates d.c. offset by means of a 
large input -coupling capacitor. The circuit includes a servo 
amplifier by which the se"vice technician can adjust a trim - 
pot to null d.c. When fault conditions (including overdrive 
and short-circuits) are sensed, speaker relays open. These 
relays employ contacts coated with 24 -karat gold. Because 
gold p ating is usually very thin, it disappears after the 
relays open several times under full power. Coauthor Clark's 
experience in developing clean relay switching for compar- 
ators led him to conclude that gold plating is best applied to 
low-level circuits, where big arcs that vaporize gold plating 
don't occur. 

The output stage is wired directly to the output terminals, 
without a conventional output-decoupling network. The main 
feature of the conventional network is a series inductor 
which, at supersonic frequencies, isolates the amp from 
highly capacitive loads which might cause it to oscillate. 
This series inductor (r.f. choke) circuit can also affect the 
upper audio frequencies, causing a slight isolation at fre- 
quencies as low as 10 to 20 kHz, thus lowering the damping 
factor in this range. 

Tandberg's design avoids the shortcomings of output- 
decoupiing networks, but it is influenced by capacitive out- 
put loads despite the lack of overall negative feedback. 
Since our tests, Tandberg has introduced a modification 
(now present in all production units) to limit this influence to 
the ringing we observed, and prevent oscillation without 
resorting to the more common inductive circuit. The modifi- 
cation places a series -connected resistor and capacitor in 
parallel across the outputs. This terminates the amplifier at 
supersonic frequencies, yet does not limit the unit's excel- 
lent damping factor. 
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The amplifier easily meets 
and exceeds its power 
ratings. For instance, 
continuous power into 
0.5 ohm is 684 watts, 
an outstanding figure. 
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Fig. 1-RIAA response, 
3008A preamplifier. Top 
curve is MC input with 
100 -ohm load; bottom 
curve is MM input with 
47-kilohm load. 
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Preamplifier Measurements 
Measured from input to main output, using a standard IHF 

load, the left channel's phono gain was 52.6 dB for the MM 
input and 73.8 dB for the MC jack. IHF sensitivity, measured 
from input to main output, was 0.1 mV for the preamplifier's 
MC input, 1.2 mV for MM phono, and 17.4 mV for all auxiliary 
line -level inputs. 

Signal-to-noise ratios were measured next. The A -weight- 
ed measurements included 80.5 dB for the MM phono input 
and 70.5 dB for the MC phono input -both very good. 

Phono overload for the standard 1 -kHz input signal was 
330 mV at the MM input and 17 mV at the MC input. 
Overload for the auxiliary stage, measured from auxiliary 
input to main output, was a high 12.0 V, in keeping with 
Tandberg's attempt to provide a high overload for the out- 
puts of Compact Disc players. "Line in" input overload in a 
preamp is only of concern when the selected input is ampli- 
fied before being applied to the volume control. With direct 
application to the volume control, the signal is attenuated 
before it can cause an overload. The 3008A, however, has 
buffer amplifiers and, if selected, an active subsonic filter 
ahead of the volume control. 

Phono RIAA equalization error initially measured ± 1.0 
dB, 20 Hz to 20 kHz, but this was for a very early production 
unit. Replacing two resistors brought our test unit up to par 
with current production, with an improvement in this mea- 
surement to ±0.3 dB for the MM input and ±0.2 dB for the 
MC input, 20 Hz to 20 kHz, as shown in Fig. 1. 

Channel -to -channel crosstalk in the phono section was 
found to be greater than -49.5 dB in the MC phono section 
and -49.0 dB in the MM section, both from 20 Hz to 20 
kHz. This is a respectable figure for any preamp. 

The line amplifier section's THD + N was found to be less 
than 0.014%, 20 Hz to 20 kHz, at 10 V output using either a 
normal or IHF load. On the oscilloscope, the distortion 

appeared primarily as low -order harmonics and was fairly 
constant across the audio band. 

Amplifier Measurements 
The 3009A was first run for one hour at 33% of rated 

power (about 66.7 watts per channel) into 8 -ohm loads with 
a 1 -kHz test signal. The chassis top became warm, but the 
amplifier didn't thermally shut down. 

Voltage gain was found to be 28.9 dB. This requires an 
input of 1.44 V for full power into an 8 -ohm load. The IHF 
sensitivity for 1 watt into 8 -ohm loads at 1 kHz was 102 mV. 

Power output from 20 Hz to 20 kHz for a variety of load 
conditions is shown in Table I. The amplifier easily meets 
and exceeds the manufacturer's specified continuous pow- 
er ratings at 8, 4, and 2 ohms. Continuous power into 0.5 
ohm is a very strong 684 watts, an outstanding figure. 
Dynamic headroom measured 1.1 dB (45.2 V, 255.0 watts) 
relative to 200 watts rated power into 8 ohms. The 4 -ohm 
IHF headroom was 1.3 dB (44.4 V, 449.0 watts). These 
figures indicate a power supply with tighter -than -usual volt- 
age regulation. 

Our standard test of peak output current utilizes a 20-mS 
pulse (repeated at a 0.5-S rate) driving one channel of the 
amplifier into a 0.1 -ohm load. Under these conditions, the 
3009A delivered 7.1 amperes rms (right channel), a low 
figure for instantaneous rms current delivery among high- 
powered amps on the market today. Yet, at 0.5 ohm, the 
Tandberg delivered a staggering 37 amperes rms of cur- 
rent, which is a record for amplifier current delivery on our 
test bench. Most amplifiers we have tested put more current 
into a short than any other load. The delivery of 37 amperes 
rms (52.3 peak amperes) into 0.5 -ohm loads basically con- 
firms Tandberg's claim that the 3009A has 55 -ampere peak 
output capability. It is theoretically conceivable that the 
protection circuitry could mistake a highly reactive, low - 
impedance load as a short and limit the amplifier's output. 
This would be a most unusual condition, however, and we 
did not encounter it in practice. 

Operating the amp at rated output power, the maximum 
total harmonic distortion plus noise (THD + N), 20 Hz to 20 
kHz, measured 0.049% for 8 -ohm loads (at 40.0 V/200 
watts), 0.029% for 4 -ohm loads (at 36.3 V/330 watts), and 
0.033% for 2 -ohm loads (at 30.0 V/450 watts). Measure- 
ments at lower levels all indicated lower distortion, as shown 
in Table II. 

The 3009A produces an exemplary 20 -kHz, full -power 
square wave. The lack of an output network allows the 
3009A to maintain a high damping factor at supersonic 
frequencies, resulting in great control of the rise -time and 
overshoot of the 20 -kHz square wave. The low -frequency 
damping factor measured 264 for 8 ohms and remained at 
101 up to 20 kHz for the wide -band damping factor. Figure 
2 illustrates the 3009A's 20 -kHz square -wave response at 
rated power, 200 watts per channel, into 8 ohms. Rise -time 
is less than 1µS. The slew rate is asymmetrical, 177 V/µS in 
the positive direction and 160 V/µS negative, as measured 
on a 50 -MHz oscilloscope. IHF slew factor into 8 ohms was 
a very high 10.0 (200 kHz). Adding a 0.1-µF capacitor in 
parallel with the 8 -ohm output load caused considerable 
ringing, as shown in Fig. 3. However, capacitors as large as 
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On the inside, where it counts, we engineered the most sophisticated and 
powerful technology available today. 

On the outside, we designed a control panel that's straightforward and 
easy to use. . - 

That's it. Because, at NAD, the music is the most important feature. 

NAD 

o AN UNCOMMON COMPANY 

Featured above on the right is the N.AD 7140 AM/=M Stereo Receiver. Industrial design by Reiniold Weiss Design, Chicagp 

For more informaton on the NA: 7140 and a list of dealers send us the coupon below. 

NAME 

ADDRESS 

CITY STATE ZIP 

NAD (USA), INC , 875 Canton Street, Norwood, MA 02062 
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The Tandberg amp's wide 
sound stage and its 
three-dimensional field 
were remarkable, and the 
preamp delivered the same 
spacious sonics. 

2.5 µF only lower the ringing frequency, with no significant 
increase in distortion of a sine -wave output at 20 kHz. 

The 1 -watt frequency response into 8 ohms shows the 
amplifier to be well within ±0.1 dB from 20 Hz to 20 kHz. 
The -3 dB points are about 400 kHz at the high -frequency 
end and 0.17 Hz at the low end. Input impedance is some- 
what frequency -dependent, measuring 105 kilohms at 1 

kHz and 39 kilohms at 20 kHz. 
The IHF signal-to-noise ratio, which is A -weighted noise 

referred to 1 watt output into 8 ohms, measured an excellent 
91.9 dBA. 

Crosstalk measurements generally do not apply to mono- 
phonic amplifiers, but we measured the crosstalk possible 
when two Tandberg units were mounted together in the 
optional rosewood frame. Crosstalk versus frequency was 
measured by driving one amp and measuring the leakage 
into the other, with the unused input terminated by a 1- 
kilohm resistor. Even with one amp stacked on top of the 
other, the separation between the two was greater than 99.6 
dB from 20 Hz to 20 kHz! 

Use and Listening Tests 
Equipment used by coauthor Greenhill to evaluate the 

Tandberg 3008A preamp and 3009A amplifier included a 
Linn Sondek turntable with a Magnepan Unitrac 1 arm, 
Accuphase AC -2 moving -coil and Shure V15 Type V -MR 
cartridges, a Philips Compact Disc player, a Mark Levinson 
ML -7 reference preamp, and Mark Levinson ML -9, Onkyo 
M-510, Classé Audio DR -3 and Bryston 4B solid-state pow- 
er amps. Apogee Scintilla, Snell Type A -Ill, and Jung/Ran- 
dall-modified Dahlquist DO -10A loudspeakers were used. 
Tandberg's recently developed speaker wire and intercon- 
nect cable were supplied to Greenhill for the listening evalu- 
ation; the cable employs a proprietary dielectric insulation 
material developed by Norwegian chemical and petroleum - 
product manufacturers. 

The 3009A amplifier's speaker terminals do not accom- 
modate heavy audiophile speaker cables or many types of 
speaker -connector hardware. After some experimentation, 
we settled on single banana plugs, which made adequate 
electrical contact even though they could not be pushed in 
all the way (because each terminal post's inner well is a bit 
too shallow). Spacing between the terminals is too narrow 
for double bananas. We feel bare wires don't make optimal 
contact, either, because the ridge on the knurled plastic 
clamp that forces the wire against the terminal's metal base 
deforms before sufficient pressure is generated. Spade -lug 
wire terminators were tried, but the pressure on the one- 
sided contact still seemed low to us for the rated 55 peak 
amperes. 

If one or more pairs of Tandberg 3009As are used in a 
system, they should be turned on in sequence rather than 
simultaneously. This is true for most high -power amplifiers 
that don't contain turn -on surge -limiting circuitry. 

Subjectively, Clark was struck by the sexy Scandinavian 
styling of two 3009A amps stacked one atop the other with 
the rosewood side panels. He also admired the thermal 
cooling vents and the reworked back panel, which lent the 
product a sort of modified "hot rod" quality. 

Clark auditioned these components in his home system, 

and in his special listening room whose design was based 
on a study by the International Electronics Commission 
(IEC). The amplifier was interfaced with a number of differ- 
ent kinds of equipment, including Fried Studio IV speakers. 
Clark found the easy, sparkling sound matched his visual 
reactions to the product. He also found the 3008A preamp 
to have fast, detailed sonics that matched the amplifier's. 
Other audio professionals visited Clark's listening room and 
drove a pair of 813B Urei monitors with the 3009As. They 
were very impressed by the amplifier's power, especially 
considering its small size, and said the 3009A was the most 
powerful -sounding amp they had yet heard driving these 
massive speakers! 

In Greenhill's evaluation, the two amplifiers were kept six 
feet apart, short speaker -cable runs were employed, and 
the units were gain -matched to a number of other fine 
amplifiers for open testing. Greenhill found the Tandberg 
amplifier's bass response seemed slightly less defined over 
his reference Snell Type A -III speakers. The Tandbergs 

i 

Fig. 2-Response of 
3009A amplifier to a 
20 -kHz square wave, at 
200 watts into 8 -ohm 
load. (Scales: Horizontal, 
10 µS/div.; vertical, 
20 V/div.) 

Fig. 3-Same as Fig. 2, 
but showing effect of a 
0.1-µF capacitor across 
the load. 

I 
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LABORATORY STANDARD CASSETTE MECHANISM 

Other Type II (high -bias) cassettes are a long 
way from home when it comes to reproducing 
the pure, dynamic sounds of digitally encoded 
music sources. 

But, number for number, TDK HX-S audio 
cassettes are number one. 

Their exclusive metal particle formulation 
reproduces a wider dynamic range and higher 
frequency response. This enables HX-S to 
capture all the crispness and purity of digital 
performance on any cassette deck with a 
Type II (high -bias) switch. 

With four times the magnetic 
storage ability of other high - 
bias cassettes, HX-S virtually 
eliminates high frequency 

saturation, while delivering unsurpassed 
sensitivity througbcut the audio spectrum. 

Additionally, HX S excels in retention of high 
frequency MOL, which no other high -bias for- 
mulation attains. 

And HX-S superiority is not jus: numerical. 
To maintain its dynamic performance, HX-S is 
housed in TDK's specially engineered, trouble - 
free Laboratory Standard mechanism. It's your 
assurance of unerring reliability and durability, 
backed by a Lifetime Warranty. 

For optimum results with Type II (high -bias) 
and digitally -sourced record- 
ing, get TDK HX-S. You'll feel 
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These new products are 
two of the best -designed 
and best -performing 
components we've tested 
for Audio. 

could not deliver the high sound pressure levels of the 
higher rated (at 8 ohms) Onkyo M-510, nor did they deliver 
as much depth of imaging as two Classé Audio DR -3s. Yet 
the Tandbergs excelled in all other areas, showing remark- 
able sound -stage width and ability to separate singers and 
instruments in a three-dimensional field. This high definition 
may be attributable to the dual -mono design, with its ab- 
sence of crosstalk. The preamp delivered the same spa- 
cious sonics, with midrange speed and detailing, while 
being free of midrange brightness. 

The amps were then transported to another system, com- 
posed of Quad ESL -63 electrostatic loudspeakers, a Spec- 
tral DMC-10 (Gamma version) preamp, Krell KMA100 mono 
amplifiers, Monster Cable interconnects, and Randall 
speaker wire. The audiophile who had assembled this sys- 
tem found the Tandbergs' sound accurate, although the 
Krell amplifiers (which cost more than twice as much as the 
3009A pair) just edged out the 3009As by playing with 
"greater air, more ambience and definition in the highs," 
whereas the Tandbergs produced "smoother highs with 
less definition." For him, the Tandberg amps represented an 
excellent value. 

After living with the 3009A amplifiers for more than two 
months, Clark ran a series of controlled, double-blind listen - 

TABLE I 

Maximum power output at 0.1% THD + N, 20 Hz to 
20 kHz, 3009A amplifier. 

Load, 
Ohms Voltage 

Current, 
Amps rms 

Continuous IHF Dynamic 
Power, Watts Power, Watts 

8 45.2 5.7 255 359 
4 44.4 10.6 449 402 
2 37.2 18.6 692 414 
1 28.6 28.6 818 286 
0.5 18.5 37.0 684 
0.1 2.0 7.1 5 

TABLE II 

THD + N (%) at rated output, 3009A amplifier. 

8 Ohms, 4 Ohms, 2 Ohms, 
Freq., 200 wpc, 330 wpc, 450 wpc, 
Hz 40 V 36.3 V 30 V 

20 0.019 0.016 0.023 
200 0.019 0.016 0.020 
2k 0.020 0.016 0.019 
20k 0.049 0.029 0.033 

ing tests. He made 16 identification attempts over a 11/2 - 

hour listening session, using a Bryston 413. (dual -mono) 
amplifier for comparison. The results were 12 correct out of 
16 trials, a statistically significant score. (We consider a 
score statistically significant when there is less than one 
chance in 20 of that score's being due to random guessing.) 

In the same room at a later time-and using the same test 
records, amplifiers, and order of presentation of test trials- 
Clark tried to replicate this feat. During this second attempt, 
he achieved only seven correct identifications out of 16 
trials, which we consider a statistically nonsignificant result. 
Because all conditions were held the same for these two 
tests, he felt it reasonable to combine the test results for a 
total of 19 correct out of 32 trials, again a result we do not 
consider significant. 

In an attempt to resolve the different outcomes of the two 
Clark tests, Greenhill ran additional controlled listening ses- 
sions with the 3009As. Over a two-week period, he carried 
out six more tests, consisting of 208 controlled, double-blind 
A/B/X comparisons, gain -matching the Tandbergs with two 
other expensive amplifiers-the Levinson ML -9 and the On- 
kyo M-510. 

If one separately analyzes each of the different listening 
tests we conducted, involving a total of 240 controlled trials, 
one sees there were no statistically significant sonic differ- 
ences found between the Tandberg and the other amplifi- 
ers, some of which cost twice as much as the 3009As. This 
finding suggests that increasing the number of listening 
tests over our usual 16 trials will not necessarily uncover a 
subtle sonic difference between amplifiers. 

On the other hand, our subjective listening sessions left 
us highly impressed by the sonics of both Tandberg prod- 
ucts. Over and over, we used both amp and preamp in our 
reviewing and for recreational music listening-which is 
what audio is about, after all! The 3008A preamplifier was 
more convenient to set up, use, and demonstrate than other, 
more expensive but perhaps less elaborate preamps. We 
particularly liked the preamp's headphone controls. As for 
the amplifier, two 3009As were lighter and easier to set up 
than many heavy audiophile stereo amplifiers, and were at 
least as powerful! 

The 3009A provided clean, effortless sound. Greenhill 
found over the months that these amplifiers continued to 
deliver outstanding transient speed and sound -stage width, 
with pinpoint instrumental placement, even though the re- 
sults of the extensive double-blind tests revealed no distinc- 
tive sonic "fingerprint" for the amplifier which could be 
shown with statistical significance. 

We feel very positive about these two new products from 
Tandberg. They are two of the best -designed, best -perform- 
ing components we have tested for Audio. The 3008A pre- 
amplifier offers the prospective buyer a clever electronic 
design and outstanding functionality. The amplifier, which 
easily qualifies as a serious audiophile product, utilizes a 
paralleled MOS-FET output stage to deliver exceptional 
high -current performance, superb high -frequency re- 
sponse, and high power in a lightweight chassis at a rea- 
sonable price. We have only praise for the 3009A's sharp 
design and hot -rod performance. 

Laurence L. Greenhill and David L. Clark 
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OWN AMOVIE1FO 
FOR OF S 

JUST $4. 

- 

Now you car. owe any movie here for 
just $4.95 with membership in the CBS 
Video Club! That's less than the price of a 
single movie ticket, less than the price of 
most rentals, and it's yours for keeps! 

Choose from the best, too. The Empire 
Strikes Back, Places in the Heart, Casablanca 
and more. There's no membership fee, and 
you don't have to buy a lot of movies. 

Just two mo e within the next year. 
The movies you order will be mailed and 
billed at regular Club prices which currently 
range from $39.95 to $79.95 per cassette - 
plus shipping and handling. (Extra -long films 
and specials may cost a bit mo re. ) 

BONUS PLAY -SAVE 50% 

After buying two movies at regular Club 
prices in the next year, you can cancel. Or 
stay with us and save even more under our 
Bonus Plan. With each movie you buy, the 
plan currently allows you to help yourself to 
another mop ie of equal value or less at 50% 
oft. And, right now, save up to $60 more - 
see the Advance Bonus box above. 

About every four weeks (up to 13 times 

'?.----J 

a year) we send you our CBS Video Club 
Magazine, reviewing our Director's Selection 
plus many alternate movies. 

CHOOSE FROM HUNDREDS OF HIT MOVIES 

Our movie library holds over 1,000 
titles. So as a member, you'll always have a 
wide range of choices. If you want the 
Director's Selection, don't do a thing. It will 
arrive automatically. If you prefer an alter- 
nate title, or none at all, just return the card 
always provided by the date specified. 

You'll always have two full weeks to decide. 
(If you ever receive a tape and have less than 
two weeks to consider it, send it back at our 
expense.) There's also a toll -free number to call if 
you have any questions or service requests. 

Join today and we'll send your movie for 
just $4.95, along with details of how the Club 
works. If you're not satisfied, return every- 
thing within 10 days for a full, prompt refund 
-no further obligation. 

For faster service, use your credit 
card and our toll -free number to order. 
Just call 1-800-457-0866 (in Indiana 
1-800-742-1200). Or mail the coupon. 

60 TOP HITS TO CHOOSE FROM 

TITLE 
SELECTION 
NUMBER TITLE 

SELECTION 
NUMBER TITLE 

SELECTION 
NUMBER 

A SOLDIER S STORY 1733022 CASABLANCA 0507162 MR. MOM 7104182 

PIAO);CHIO 5361102 ROBIN M000 (Wilt Duneys( 5299092 THE WOMAN IN RED 7105172 

TN- SURE THING 3136012 GUMBO 5251052 TO CATCH A THIEF 7114162 

COTTON CLUB 3100032 THE NATURAL 1649052 THE CARE BEARS MOVIE 7110102 

PLACES Ill THE HEART 0978082 LAWRENCE OF ARABIA 15'4072 ANNIE 1516052 

SEMINAR 1723042 THE AFRICAN QUEEN 05'1022 CRUISING 3500232 

JOHPNY DANGEROUSLY 0980042 ON GOLDEN POND 0523162 A PLACE IN THE SUN 7132062 

WUT4ERING HEIGHTS 3126032 FUNNY GIRL 1511002 MAKING OF THRILLER 7103012 

L MICHTMARE ON ELM ST 3288072 BREATHLESS 7116142 BLADE RUNNER 3104092 

i4ICM & MAUBE 1732032 BOOT DOUBLE 1713062 WAR GAMES 0828002 

THE RUSSIANS ARE COMING 0948052 CLEOPATRA 05790'2 THE DAY THE EARTH 
STOOD STILL 0576042 RA L OF FIRE 3139082 MAD MAX 7109132 

9OMANCING THE STONE 0894092 PURPLE ROSE OF CAIRO 7136022 BENJI 7131072 

THE RIG CHILI 1527022 STRIPES 1513162 PORKY'S 0775112 

THE I LAMINGO KID 7135032 THE LONGEST OAT 0577032 THE ALAMO 0583052 

'ME MPIRE STRIKES BACK 0910092 ALIEN 0002322 REVENGE OF THE NERDS 0925022 

:TAR WARS 0564162 CLOSE ENCOUNTERS 1510192 PATTON 0043092 

rte. :ARATE M0 1710092 BUTCH CASSIDY 8 THE 
SUNDANCE KID 0517302 

WEST SIDE STORY 0505342 

THE I OUND OP MUSIC 0039212 DIAMONDS ARE FOREVER 0599072 

¡AKE FONDA'S 
WORKOUT CHALLENGE 5260042 

BACHELOR PARTY 0926012 CABARET 4001272 

EASY MONEY 7107152 THE MAGNIFICENT SEVEN 0534212 
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Advance Bonus: 

SAVE UP TO $60 MORE! 
... by ordering a second movie right 
now. Any movie listed in this ad -yours 
for just $19.95 on videocassette. See 
coupon below. 

CBS VIDEO CLUB 
1400 North Fruitridge Avenue, Terre I laute, IN 17811 

CBS VIDEO CLUB 
Dept. 68M. P.O. Box 1111. Terre Haute, IN 47611 

Yes, please enroll me in the CBS Video Club under the 
terms outlined in this advertisement. As a member, 
I need buy just two more movies at regular Chit prices 
within the next year. 

Check one: BETA 
V S 

Send me movie # fur $4.95 

Please check how paying: 
El My check is enclosed. 

Charge my introductory movie(s) 
and future Club purchases to. 

MasterCard Diners Club 
American Express VISA 

Z54 iZ95 
255/7.96 

Account # 

Expiration Date 

Signature 

Also send me as my Advance Bonus: 

movie # he $19 95 on 
videocassette plus $3.00 shipping and handling 
which I'm adding to my above payment. 

Mame 

Address 

City State 

Zip Phone ( ) 

Note: CBS Video Club reserves the right to reject any appli- 
cation or cancel any membership. Offer limited to continental 
U.S. (excluding Alaska) and Canada. Canadian residents will 
be serviced from Toronto. Applicable sales tax added to 
all orders. 



EQUIPMENT PROFILE 

TECHNICS 
EPC-205CMk4 
CARTRIDGE 

Manufacturer's Specifications 
Type: Moving magnet, with disc mag- 

net and one -point suspension sys- 
tem; in "universal" plug-in headshell. 
(Also available as P -mount, without 
shell.) 

Magnetic Circuit: All "HPF" core, 
precision -polished finish. 

Cantilever: Tapered boron pipe. 
Damper: TTDD (Technics Tempera- 

ture Defense Damper). 
Magnet: Neodymium; magnetic ener- 

gy, (BH)max equals 35 mGOe. 
Frequency Response: 5 Hz to 100 

kHz; 15 Hz to 70 kHz, ±3 dB; 20 Hz 
to 15 kHz, ±0.5 dB. 

Temperature Characteristics: 
20°C, ±0.5dBat 10 kHz, ±2 dB at 
20 kHz. 

Output Voltage: 2.5 mV at 1 kHz at 
5 cm/S, zero to peak, lateral velocity; 
3.5 mV at 1 kHz at 5 cm/S, zero to 
peak, 45° velocity. 

Channel Separation: Greater than 

-Technics 
20SCyyISs 

e 

25 dB at 1 kHz; greater than 20 dB at 
10 kHz. 

Channel Balance: Within 0.7 dB at 
1 kHz. 

Compliance: 12 x 10-6 cm/dyne 
(100 Hz). 

D.c. Resistance: 500 ohms. 
Inductance: 240 mH. 
Impedance: 1.6 kilohms (1 kHz). 
Recommended Load Resist- 

ance: 47 kilohms. 
Recommended Load Capaci- 

tance: Less than 200 pF. 
Stylus Tip: 0.2 x 0.7 mil, elliptical; 

0.07 -mm square -block diamond tip. 

Effective Moving Mass: 0.109 mg. 
Tracking Force Range: 1.25 

grams, ± 0.25 gram. 
Overhang Adjustment Range: 52 

mm, ±3 mm. 
Angle Range of Cartridge Incli- 

nation: ±2° 
Replacement Stylus: EPS-205EP4. 
Weight: 15.5 grams. 
Price: $280; P -mount version (EPC- 

P205CMk4), $250. 
Company Address: One Panasonic 

Way, Secaucus, N.J. 07094. 
For literature, circle No. 91 

The difficulty of installing and align- 
ing phono cartridges is one of the ma- 
jor barriers to replacing and upgrading 
them, and there is a definite trend to- 
wards simplifying this process. Several 
conventionally mounted cartridges 
come with special alignment tools, and 
the plug-in P -mount system (which re- 
quires virtually no adjustment) is grow- 
ing in popularity. But the oldest ap- 
proach to the problem is to integrate 
the cartridge and the arm or headshell. 

The Mk4 version of the Technics 

205C moving -magnet cartridge exem- 
plifies this trend. It is available both as 
a P -mount cartridge and integrated 
into a "universal" shell that fits all "S" or 
"J" shaped arms which accept a stan- 
dard shell design. I tested the latter 
version. The primary advantage of this 
integrated type is the ease with which 
both the overhang and azimuth align- 
ment can be set with a single screw. 

The most significant improvement 
claimed for the Technics EPC-205CMk4 
over the previous 205C models is its 

super -lightweight cantilever, made out 
of a tapered, pure boron tube; the met- 
al has been crystallized and then pro- 
cessed into a cantilever with a laser 
beam. This design results in a dramat- 
ic reduction in the effective tip mass, 
which is 0.109 mg. My measurements 
confirm the extreme stiffness of the tiny 
cantilever tube, which measures 8 mils 
in diameter at the tip and only 10 mils 
near the disc magnet. Care should be 
exercised when handling the cartridge 
or placing the stylus on the record, 
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inasmuch as pure boron is a bit brittle 
and the cantilever could be fractured if 

the stylus is dropped on a vinyl record 
more than three times or so. 

The core material used in the mag- 
netic circuit is "HPF" (a registered 
trademark), finely polished for superior 
high -frequency response to realize the 
flat transmission characteristics of an 
electric generator part. The armature 
magnet is made from neodymium-a 
trivalent metallic element of the rare- 
earth group-which has extremely 
strong magnetic energy [(BH)max 
equals 35 mGOe]. 

Butanol rubber is used for the damp- 
er on the majority of phono cartridges. 
Its major drawback is that it is tem- 
perature -sensitive. Technics devel- 
oped a special material for the damp- 
er, called "TTDD" (Technics Tempera- 
ture Defense Damper), which is quite 
insensitive to temperature variations. 

The elliptical, nude -diamond stylus 
tip measures 0.2 x 0.7 mils and is only 
4 mils across the flat area. 

Like all Technics phono cartridges, 
the EPC-205CMk4 comes in a plastic 
box which also contains the usual as- 
sortment of mounting screws, stylus 
brush, screwdriver, and removable 
stylus guard. Also supplied is a printed 
frequency response curve which ap- 
pears to be a general one but is actu- 
ally made by the cartridge at hand, 
according to Technics. 

Measurements 
The EPC-205CMk4, which comes 

mounted in its headshell, was plugged 
into a fairly light S-shaped tonearm that 
is a part of the EDS 25F turntable. The 
Dennesen Geometric Soundtracktor 
was used to orient the cartridge in the 
headshell and tonearm. 

Laboratory tests were conducted at 
an ambient temperature of 70° F 

(21.11° C) and a relative humidity of 
70%, ±3%. The tracking force for all 
reported tests was set at 1.25 grams, 
and anti -skating force was 1.5 grams: 
The cartridge load was 47 kilohms and 
about 175 pF capacitance for all the 
tests. (The EPC-205CMk4 cartridge, 
incidentally, appears to be slightly ca- 
pacitance -sensitive.) 

As is my practice, I made measure- 
ments on both channels, but only those 
for the left channel are reported unless 
there is a significant difference be - 

Fig. 1- 
Frequency 
response 
(top curve) and 
separation as 
measured by 
two test discs 
(bottom curves). 
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Fig. 2-Response to a 

1 -kHz square wave. 
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tween the two channels, in which case 
both are reported. 

Frequency response, using the CBS 
STR-170 test record, is +0.25, -1.5 
dB from 40 Hz to 20 kHz (Fig. 1). Sepa- 
ration is 26.5 dB at 1 kHz, 20.5 dB at 
10 kHz, and 19 dB at 20 kHz. Using the 
JVC TRS-1005 test record, frequency 
response from 1 to 20 kHz is practical- 
ly identical to that using the CBS disc, 
but the separation from 1 to 20 kHz is 
not only better, but quite remarkable: 
35 dB at 1 kHz, 25 dB at 10 kHz, and 
22 dB at 20 kHz. These data indicate 
that the EPC-205CMk4 has excellent 
frequency response and very good 
high -frequency separation. 

The 1 -kHz square -wave response 
(Fig. 2) is relatively flat; the ringing 
shown is on the test record at about 42 
kHz, and was probably generated by 
the cutter head when the master was 
cut. The arm/cartridge low -frequency 
lateral resonance is 5.5 Hz, and the 
vertical resonance is also 5.5 Hz; botn 
were measured with the EDS tonearm. 
The high -frequency resonance is at 
about 34 kHz. Despite the unusually 

low lateral and vertical resonant fre- 
quency, I did not hear any mistracking 
or distortion at any time. However, 
there seemed to be a hint of instability 
when some 12 -inch, 45 -rpm records 
were played. 

Using the Dynamic Sound DMA -1 

dynamic mass analyzer, I measured 
the arm/cartridge dynamic mass as 21 
grams and the dynamic vertical com- 
pliance as 40 x 10-6 cm/dyne at the 
vertical resonant frequency of 5.5 Hz. 
The effective mass of the tonearm is 
5.5 grams. The vertical stylus angle 
measured 24° for each channel. Lightly 
tapping the elevated tonearm elicited 
no microphonics, indicating that the 
cantilever assembly has an extremely 
low mass. 

The following test records were used 
in making the measurements: Shure 
TTR-103, TTR-109, TTR-110, TTR-115, 
and TTR-1 17; Columbia STR-100, STR- 
112, and STR-170; JVC TRS-1005; Mi- 
cro -Acoustics TT 2002; DIN 45.549; 
Or:ofon 0001 and 0003, and EIAJ 31-1. 

Other measured data are: Wt., 15.8 
grams. D.c. resistance, 560 ohms; in- 
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Test data indicate that 
the EPC-205CMk4 has 
excellent frequency 
response and very good 
high -frequency separation. 

ductance, 240 mH. Opt. tracking force, 
1.25 grams. Opt. anti -skating force, 1.5 
grams. Output, 0.706 mV/cm/S. IM dis- 
tortion (200/4000 Hz, 4 -to -1): Lateral 
(+9 dB), 1.2%; vertical (+ 6 dB), 2.6%. 
Crosstalk, 26.5 dB with CBS STR-170 
and 32 dB with Shure TTR-109. Chan- 
nel balance, 0.5 dB. Trackability: High- 
freq. (10.8 kHz, pulsed), 30 cm/S; mid- 
freq. (1000 and 1500 Hz, lateral cut), 
25 cm/S; low-freq. (400 and 4000 Hz, 
lateral cut), 30 cm/S. The 300 -Hz test 
band of the DIN 45.549 test disc was 
tracked cleanly to 100 microns (0.01 
cm) in the right channel and 120 mi- 
crons (0.012 cm) in the left. This is 
quite an achievement for the cantile- 
ver; not so very long ago, 60 to 70 
microns was considered very good for 
any cartridge. The EPC-205CMk4 was 
also able to play all the test bands on 
the Shure Obstacle Course Era Ill, Era 
IV and Era V test records, certainly 
another remarkable feat. 

Use and Listening Tests 
The equipment used in the listening 

tests included the Technics EPA -A250 
(S-shaped) interchangeable tonearm, 
attached to the Technics EPA -B500 
tonearm base and mounted on a Tech- 
nics SP-10Mk11 turntable. Also used 
were the Audio-Technica AT666EX 
vacuum disc stabilizer, the Amber FF 

17 preamplifier, two VSP Labs Trans- 
Mos 150 amplifiers (each used in the 
300 -watt mono mode), Discrete Tech- 
nology speaker cable and intercon- 
necting cable, a pair of B & W 801F 
loudspeakers, and the Technics 
SL -P10 CD player. Extensive listening 
tests were done before and again after 
the laboratory tests. In the pretest lis- 
tening period, I also used the EDS-25F 
turntable with its own tonearm. 

The low -frequency resonance of the 
EPC-205CMk4, in combination with the 
Technics tonearm described above, 
was 6 Hz. This is the same resonance 
frequency exhibited by all other re- 
cently tested cartridges when mounted 
in this arm, and ordinarily such a com- 
bination would have problems with 
record warps which cycle at about this 
frequency. However, at no time did I 

encounter any problem of mistracking 
or distortion during many hours of lis- 
tening, whether I used the anti -reso- 
nance device or not-a tribute to the 
arm's design. 

While listening to a wide variety of 
recordings, I noted, in particular, the 
excellent sonic clarity and lack of de- 
tectable coloration. Bass response 
was tight and well defined. Transient 
response and tracking ability, as well 
as applause definition, were excellent. 
The cannon shots on the Telarc "1812 

Overture," with their very high record- 
ed velocity, were reproduced without a 
bit of difficulty-all sounded very natu- 
ral. Stereo imaging and depth were 
very good. The human singing voice 
was reproduced rather well and 
sounded better than on many expen- 
sive phono cartridges. All in all, the 
EPC-205CMk4 acquitted itself rather 
well and sounded silky and pleasing. 

As I had done on occasion in the 
past, I compared two analog records 
with their CD versions, where both had 
been derived from the same digital 
master tape. On Beethoven's Sympho- 
ny No. 3 (Eroica) (O. Suitner, Staatska- 
pelle Berlin, Denon OX -7202 -ND PCM 
on LP and C-37-7011 on CD), the car- 
tridge reproduced this recording quite 
accurately, as it did the Mussorgsky 
"Pictures at an Exhibition" and "Night 
on Bald Mountain" (L. Maazel, Cleve- 
land Orchestra, Telarc 10042 on LP 
and CD -80042 on CD). 

Atter having played numerous re- 
cordings, I am firmly convinced that 
Technics' moderately priced EPC- 
205CMk4 is a genuinely "musical" 
phono cartridge that faithfully repro- 
duces every nuance present on a rec- 
ord. Anyone looking for an excellent 
phono cartridge at a moderate price 
should consider it a superb choice. 

B. V. Pisha 
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HIGH CURRENT CAPABILITY... 
THE PROVEN POWER 
REQUIREMENT 

While most manufacturers design their am- 
plifiers to produce the best possible FTC 
power ratings, Harman Kardon designs 
equipment to produce the best possible son- 

ic quality. FTC power ratings are de- 
termined by the continuous power 

P.m 

Typlwlr«.-M. 

"Ma 

To demonstrate reactive 
load proficiency, Harman 
Kardon has developed a 

3 -dimensional graphic 
technique that exhibits 
amplifier output voltage 
(Volts), load impedance 
(Ohms) and current phase 
(Degrees). 

an amplifier can drive into a resis- 
tor-typically 8 Ohms-which is 

supposed to represent a loud- 
speaker load. However, when actu- 
ally playing music, a speaker does 
not react like a simple resistor. A low 
frequency transient can make a 
nominally rated 8 Ohm speaker in- 
stantaneously demand 6 times as 
much current as an 8 Ohm resistor. 
For this reason every Harman 
Kardon amplifier and receiver incor- 
porates High instantaneous Current 
Capability (HCC) to properly drive 
any loudspeaker system, regardless 
of its impedance. 

REACTIVE LOAD PROFICIENCY 
Recently, some manufacturers have 
tried to imitate Harman Kardon's 
HCC, and show improved power 
ratings in 4 and 2 Ohm resistive loads. 
However, they are not providing a 
third, critical dimension of loud- 
speaker drive potential-the ability 
to drive reactive loads. 

By only designing for resistive loads, 
the amplifier will only be able to 

drive loudspeakers under very specific con- 
ditions: When they draw current totally in - 
phase with the music (voltage) signal. How- 
ever, loudspeakers are nearly always drawing 
a current that is out -of -phase with the music 
(voltage) signal, which dissipates higher in- 
ternal power. Amplifiers not capable of with- 
standing this dissipation must have output 
protection, usually in the form of current lim- 
iting. This ultimately results in significantly 
less power driven into the loudspeaker. As a 
result, peak music signals sound less power- 
ful and the full potential of the loudspeaker is 
not realized. 

NOT ALL COMPACT DISC 
PLAYERS ARE CREATED EQUAL 

The compact disc medium.is capable of ele- 
vating sonic standards to new levels. How- 
ever, all compact disc players do not deliver 
the same quality of sound. Harman Kardon, 
renowned for superior quality audio/video 
components, applied their carefully devel- 
oped design philosophies to the sonically 
superior HD500. 

The digital sections of compact disc players 
are all basically the same, comprised primar- 
ily of integrated circuits (ICs). To create a su- 
perior sounding product, Harman Kardon 
paid particular attention to the design of the 
analog output section. 

The most significant problems inherent in 
the compact disc medium are ultrasonic sig- 
nals, known as "alias error." Most digital -to - 
analog converters employ a digital filter that 
suppresses these ultrasonic signals by 
40dB. But, even at 40dB below the music, 
these signals cause the conventional analog 
sections to create highly audible intermodu- 
lation (IM) distortion. 

To reduce this IM, conventional designs try 
to remove as much of the ultrasonic signals 
as is possible. Some manufacturers use digi- 
tal filtering, but the result is a "processed" 
sound quality, lacking in detail. Others em- 
ploy steep multi -stage 2 -dimensional sound- 
ing analog filters with high negative feed- 
back: This method produces severe phase 
shifts at mid -range and high audio frequen- 
cies, in addition to producing transient inter - 
modulation distortion (TIM). 

In sharp contrast, Harman Kardon developed 
an analog output section with exceptionally 
low IM, so that audible effects from the sig- 
nals are virtually eliminated. A simple analog 
filter was then added to gradually reduce 
these ultrasonic signals. In addition, this sec- 
tion utilizes no negative feedback, which al- 
so eliminates TIM, yielding 3 -dimensional 
imaging and clear, crisp sound. 

For ease of operation, the HD500 is equip- 
ped with a full -function infra -red wireless re- 
mote control, which duplicates all of the front 
panel functions. The HD500 has been care- 
fully designed to complement the sound and 
look of all Harman Kardon audio/video com- 
ponents. The Harman Kardon HD500... 
Created better than the rest. 



THE HARMAN KARDON HD500 COMPACT DISC PLAYER 

THE PERFECT BALANCE BETWEEN 
ARTISTIC INTERPRETATION AND 
TECHNICAL ACCURACY 

The gymnast, poised on the balance beam, 
knows that in order to achieve a perfect score, 
there has to be total attention given to detail in 
artistic interpretation as well as the mastering of 
technical accuracy. 

While all gymnasts aspire to perform the most 
intricate of routines, not all have the ability. The 
same is true of compact disc players. The digital 
sections of most CD players are similar to com- 
pulsory exercises: They're all basically the same 
and all basically adequate. The analog sections 
are where the quality of the performance and the 
differences between competitors' ere detémil ed. 
The analog section of the Harman Kardon 
HD500 compact disc player has been designed 
with attention to subtle details, using only the 
most sophisticated circuitry and highest quality 
discrete components. The result is breathtaking 
dynamic range, startling realism and a -world 
class performance every time. 

Visit your local Harman Kardon dealer and judge 
for yourself...The HD500 receives a perfect score. 
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TRIAD AUDIO TAPES: 
TECHNICAL BREAKTHROUGHS 
DELIVER HIGHER QUALITY AT 
LOWER COST 

For the first time in fifteen years a new tape 
technology has been introduced into the 
market. Newly developed, patented proces- 
ses enable Triad-one of only four companies 
worldwide with proprietary formulations for 
the manufacture of audio tape-to offer son- 
ically superior audio tapes at lower costs. 

SUPERIOR METAL TAPE 
The MG -X90 is a metal tape for the metal po- 
sition. Fine crystals form needle shaped fer- 
rous hydroxide particles which are near per- 
fect in uniformity of size and composition. 
This advanced formulation allows the MG -X 
to deliver uncommonly high coercivity (1150 
Oe) and retentivity (3300 G). The unique pa- 
tented process that is employed in the man- 
ufacture of MG -X allows this pure metal tape 
to be offered to the consumer without the 
necessity of paying the premium associated 
with metal tape. Triad's MG -X defines new 
parameters of performance. 

METAL FOR THE PRICE OF CHROME 
The EM -X90 formulation, a metal tape for the 
high bias (Cr02) position, offers true metal 
tape at the price of chrome. A technologically 
advanced process, which has garnered 20 
worldwide patents, is utilized on EM -X90. The 
same process of forming needle shaped fer- 
rous hydroxide particles is utilized as on the 
MG -X; however, the crystals that are formed 
are subsequently divided to reduce the tape's 
coercivity and allow its use in the high bias 
position. EM -X offers a high MOL (315Hz, 
+5.0dB) and impressive SOL (10kHz, 
-3.0dB). Since metal tape is used in the high 
bias position, it can be used in any home, 
car or portable cassette unit...A flexibility 
never before available. 

F -X90 EXCEPTIONAL NORMAL POSITION TAPE 
Triad's F -X90, a cobalt -doped ferrite tape for 
the normal position, has the widest dynamic 
range and flattest frequency response of any 
normal bias tape on the market. A unique 
cobalt saturation method is employed in its 
manufacture, enabling the F -X to deliver pre- 
viously unheard of specifications for a nor- 
mal bias tape: Exceptional coercivity of 380 
Oe and retentivity of 1800 G. F -X now be- 
comes the standard by which the performance 
of all other normal bias tapes will be judged, 
but none will equal. 

All three tape formulations are housed in 
Triad's precision "Delta" transport mechanism, 
which is meticulously engineered to ensure 
the best possible performance. Each of these 
Triad tape formulations deliver the exceptional 
dynamic range and performance superiority 
so important when reproducing digital 
source material. 

MG -X, EM -X and F-X...Delivering a level of 
quality available only from Triad. 

THE NEW JBL "L" SERIES: 
BRINGING PRO SOUND ALL 
THE WAY HOME 

JBL's technical expertise and sonic accuracy 
makes JBL loudspeakers the choice of 
audio professionals around the world. Now, 
for the first time, the intended original dynam- 
ic range, extended frequency response, and 
re-creation of the full sound stage is 
available for home use. For the first time 
ever, the same speakers relied on by the 
professionals-producers, engineers and 
performers-to mix their recordings, sets the 
stage in the home environment. 

For those who demand the same superior 
performance, sonic accuracy, reliability and 
power handling...The new "L" series from JBL. 

The entire "L" series employs pure titanium 
for the high frequency transducers (tweeters). 
A high frequency transducer must be light 
enough to respond instantly to musical tran- 
sients, yet strong enough to endure crushing 
force: Titanium has an extremely high 
strength -to -weight ratio. Until recently, it 

could not be fabricated thin enough to pro- 
duce a dome. JBL engineers developed a 
unique process that forms the titanium dome 
perfectly and without causing stress frac- 
tures, yielding a high frequency response 
that is flat to 27kHz and smooth and neutral 
in sound character through the crucial 3kHz 
to 20kHz range. 

Aquaplas, a trademarked substance, was 
chosen for use in the low frequency transdu- 
cer cones (woofers) of both the L8OT and 
L100T JBL engineers have used Aquaplas 
very successfully in the JBL professional line 
for the last fifteen years. These low frequen- 
cy transducers exhibit excellent linearity (low 
harmonic distortion) and the smoothest nat- 
ural high frequency roll -off of any low fre- 
quency transducer available. 

It is the crucial function of the crossover net- 
work to distribute the various frequencies to 
the respective transducers, and, in so doing, 
"orchestrate" the interaction that changes 
exceptional components into exceptional 
sound. Crossover points between compo- 
nents in the "L" series are achieved by High 
Spatial Identification Networks. Not only do 
these ensure smooth transducer -to -transdu- 
cer transitions, they additionally guarantee 
proper musical placement, as was the inten- 
tion during the recording process. 

JBL's selective use of materials and attention 
to detail enables the "L" series to generate 
the most accurate signals with utmost reli- 
ability-enormously significant with the pre- 
valence of digital sources. 

Additionally, the cabinetry of JBL's new "L" 
series reflects their tradition of aesthetic as 
well as acoustic excellence. 

The new "L" series from JBL...Bringing pro- 
fessional sound all the way home. 
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' --- / All of these speakers share the technology that is the cornerstone of 
JBL's Professional Speaker Systems-all use titanium dome tweeters, 

filled and laminated polypropylene and Aquaplas drivers, as well as cast 
frames for sonic accuracy, reliability and power handling. 

Visit your local JBL dealer today and listen to professional sound for the home, 
made in the USA, by the sound professiorals...JBL. 

The New JBL "L Series".. Bringing Pro Sound All The Way Home. 
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JBL, the most respected name in profession- 
-.7 all sound br over 40 years, is today's speaker of 

choice. At live concerts, where 125,000 Watts 
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drive over 600 speakers, and in 70% of the world's 
recording audios, JBL is the speaker chosen by 

professionals-performers, engineers and producers- 
who depend pn the highest quality sound and reliability. 

51 Now, for those who demand the same superior performance, 
JBL introduces 'he new "L Series." Each speaker in the "L 

Series" has a direct twin in the JBL professional studio monitor 
line. For the first tine, the speakers relied on by recording engi- 

neers to mix the music, are available for your living room. 
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For your nearest JBL dealer call toll -free 1-800-633.2252 Ext. 150 or write JBL, 240 Crossways Park West, Woodkury, New York, 11797 
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CAR AUDIO...INNOVATIONS THAT 
OFFER PERFORMANCE PREVIOUSLY 

AVAILABLE ONLY AT HOME 
Teaming Harman Kardon 's striking new line of car 
audio products with JBL's powerful line of automo- 
tive loudspeaker systems, leads you to a higher 
fidelity on the road. Elevating car audio standards, 
these components and speakers smoothly outdis- 
tance the competition by reflecting the excellence 
so finely honed by both companies in their home 
audio products over the decades. 

Three Harman Kardon in -dash cassette/tuners- 
the "CH" line-and three power amplifiers-the 
"CA" line-blaze new trails, all using heavy duty 
design construction for ruggedness and reliability. 
Each in -dash unit incorporates a cassette deck 
section that delivers an exceptional frequency 
response of 20-20,000Hz ±3dB; and a tuning 
section that provides a careful balance of sensitiv- 
ity and interference rejection. Each amplifier offers 
High instantaneous Current Capability, Low Nega- 
tive Feedback and Ultrawidebandwidth. 

JBL. the number one choice of music professionals, 
offers a variety of speaker designs to suit your needs, 
each delivering the big clean sound sought after in 
automotive loudspeakers. Features include low fre- 
quency drivers with ribbon wire voice coils for in- 
creased power and efficiency; die-cast aluminum 
frames and unique graphite frames that provide 
greater strength and durability; and angled tweeters 
for extended high frequency response. 

The previously unexplored realms of car audio are 
now within reach, for those tuned to a higher fidel- 
ity. From Harman Kardon and JBL. 
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TERK 
8403 FM 
ANTENNA 
Manufacturer's Specifications 
Amplifier Gain: Adjustable, 0 to 18 

dB. 
Selectivity: 0 -dB gain at 50 MHz 

and at 150 MHz. 
Twin -Tone Intermodulation Dis- 

tortion: Less than 0.1% at 100 mV. 
Noise Figure: 3 dB. 
Output Matching Accuracy at 

75 Ohms: Standing Wave Ratio 
less than 1.2:1. 

Pickup Pattern: Omnidirectional or 
directional. 

Price: $75. 
Company Address: 740 Broadway, 

New York, N.Y. 10003. 
For literature, circle No. 92 

Every time I write about the need for 
a good outdoor directional FM anten- 
na, I am bombarded with correspon- 
dence from irate readers who tell me 
they aren't permitted to (or can't) 
mount a roof antenna. Once in a while I 

am asked if there is an alternative to a 
high -gain, directional, multi -element, 
outdoor FM antenna. The last one I 

came across was the Beam Box, a 
clever little component marketed by 
B1C/Avnet. Alas, that antenna, and the 
company that developed and sold it, 
are no more. 

But don't despair, you apartment 
dwellers who, for whatever reason, 
can't mount antennas atop your 

homes. Now there is another excellent 
indoor antenna available, the Terk 
8403. This little antenna, which comes 
from Italy, is an active device; that is, it 

contains an r.f. booster amplifier circuit 
and must therefore be connected to an 
a.c. outlet. Normally this is no problem, 
since you can connect the antenna's 
line cord to a switched a.c. receptacle 
on your amplifier or receiver. 

The configuration of the Terk 8403 is 
unusual, to say the least. It stands 
about 16 inches tall and resembles a 
tapered obelisk. A visitor to my lab 
described it as a miniature model of 
the Washington Monument-except for 
its blac c color. Emanating from its 

base is a coaxial cable, which termi- 
nates in a standard F -type connector, 
and the power line cord. If your partic- 
ular tuner or receiver is not equipped 
with a standard, 75 -ohm coaxial con- 
nector, you can attach the 75/300 -ohm 
transformer supplied with the antenna. 
The 300 -ohm end of this transformer is 
terminated with a short length of stan- 
dard twin -lead cable and a pair of 
spade lugs that fit nicely under most 
antenna -terminal screws. The owner's 
manual tells you in detail how to con- 
nect the Terk 8403 to a wide variety of 
antenna terminals-both 75- and 300- 
ohm-that are -found on typical FM tun- 
ers and receivers. 

AUDIO/JANUARY 1986 89 



With gain at its maximum, 
I obtained higher readings 
for signal strength in 
the directional mode than 
in the omnidirectional one. 

The only user control on the 8403 is 
a gain adjustment whose small shaft is 
accessible from the bottom of the an- 
tenna base. Since this control covers a 
very wide range (from no gain to 
around 24 dB of gain at the middle of 
the FM band), I found its location a bit 
disconcerting. Gain is supposed to be 
adjusted for optimum reception, but to 
do so you must upend the entire anten- 
na, which often changes the strength 
of the received signal that you are try- 
ing to optimize. In my opinion, the gain 
control should have been brought up 
to the front, near the tiny red pilot light. 
That would allow you to adjust gain 
without changing the orientation of the 
antenna itself. 

Terk makes a big point of the fact 
that the antenna, omnidirectional when 
it is normally oriented (standing on its 
base), can be made directional when it 

is oriented horizontally. Indeed, I found 
this to be the case, and as a result I 

decided to measure the antenna's re- 
ception capabilities for both its omnidi- 
rectional and directional orientations. 

As in previous tests of this kind, my 
reference antenna was a carefully 
measured, folded dipole of the type 
normally supplied with most tuners and 
receivers. As we all know, very few 
users take the trouble to tack up these 
T-shaped, 300 -ohm wire antennas 
properly, with the upper part of the T 
stretched out horizontally to its full 
length and oriented perpendicular to 
the direction of the incoming signal. 
But for the purpose of these measure- 
ments I did so, mounting mine on a 
wall that faced New York City's Empire 
State Building and World Trade Cen- 
ter, where most of my local FM signals 
originate. 

The Terk antenna was placed on the 
test bench a few feet away from a 
Blonder -Tongue Model FSM-2 field 
strength meter. This meter covers the 
entire VHF and UHF TV -frequency 
bands, and, since it is continuously 
tunable, it covers the entire FM band 
as well. A headphone jack on the test 
instrument permits the user to monitor 
the incoming signal modulation. By 
comparing what I heard with what was 
received on my frequency -synthesized 
tuner, I was able to pinpoint the incom- 
ing signal frequency without having to 
wait for station identification announce- 
ments. Altitude at the test location is 

about 75 feet above sea level, and the 
distance to mid -Manhattan is around 
18 miles. 

Measurements 
Because I wanted to compare this 

with the kind of performance I would 
get from the 300 -ohm, twin -lead dipole 
antenna mounted on the wall, I consid- 
ered whether I should re -orient the ref- 
erence antenna optimally for each in- 
coming signal. I decided against it be- 
cause typical users are unlikely to re- 
position a wire dipole antenna every 
time they change stations. According- 
ly, I picked up nine signals, spaced 
reasonably apart in frequency, using 
the simple reference dipole. Signal 
strengths for these nine different sig- 
nals, measured in microvolts referred 
to 75 -ohm antenna input impedance, 
are tabulated in the second column of 
Table I. With the dipole in its fixed 
position, signal strengths ranged from 
a low of 40 µV (the station at 105.9 
MHz) to a high of 275 µV (at a frequen- 
cy of 92.3 MHz). 

The third column in Table I repre- 
sents signal -strength readings for 
those same stations when picked up 
using the Terk 8403, positioned verti- 
cally for omnidirectional reception. The 
two readings in this column, separated 

by a slash, are for minimum and maxi- 
mum settings of the antenna's gain 
control. Notice that in every single 
case, the maximum -gain readings ob- 
tained with the Terk antenna in its om- 
nidirectional mode were higher than 
those obtained with the ordinary dipole 
placed in a fixed position. The differ- 
ences in signal strength, however, are 
not consistent from station to station. 
Perhaps this is because some stations 
were more on the dipole's axis than 
others; perhaps it is because some 
stations transmit all their energy in hori- 
zontal polarization, while others use 
both vertical and horizontal. 

The readings obtained at minimum 
gain settings of the Terk antenna are 
all lower than those obtained with the 
standard twin -lead dipole. This is to be 
expected since, among other reasons, 
the overall length of the Terk antenna is 
barely more than one -quarter of a 
wavelength at FM frequencies, where- 
as the standard twin -lead dipole is a 
half -wavelength long. 

The next column contains pairs of 
readings (for minimum/maximum gain 
settings) with the Terk antenna posi- 
tioned horizontally and oriented for 
highest signal readings. Generally 
speaking, I obtained higher readings 
for most of the nine stations I checked 

Table I -Comparative strengths (in µV) of incoming FM signals, 
for standard dipole and Terk 8403 antennas. 

Terk 8403 

Station 
Frequency, 

MHz 
Omnidirectional 

Dipole (Min./Max. Gain) 

Directional 

Oriented Toward 
Station 

(Min./Max. Gain) 
Gain, 

dB 

Oriented Away 
from Station 

(Min./Max. Gain) 
Rejection 
Ratio, dB 

89.3 60 20/700 20/700 21.3 N.A./50 22.9 

92.3 275 10/300 20/650 7.5 10/75 18.7 

95.5 200 15/450 25/600 9.5 18/250 7.6 

97.7 100 15/300 33/850 18.6 10/250 10.6 

99.5 125 30/800 30/800 16.1 N.A./50 24.1 

101.9 70 47/850 60/1000 23.1 N.A./45 26.9 

104.3 150 40/500 65/1000 16.5 15/270 11.4 

105.9 40 10/80 N.A./100 8.0 N.A./25 12.0 

107.5 100 30/600 25/400 12.0 N.A./40 20.0 

Notes 
1. Gain figure is the ratio, in dB, between the signal strength from the Terk 8403 when set 
for maximum gain and oriented directionally towards each station and that from a 
standard dipole. See text. 
2. N.A. = Reading too low on field strength meter to accurately read; signal too weak to 
be usable. 
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In city listening, the gain 
control solved overload 
problems easily, and 
careful antenna orientation 
overcame almost all 
multipath difficulties. 

when in this directional mode than 
when the antenna was standing up in 
its omnidirectional mode. However, 
readings were the same for two sta- 
tions, regardless of the Terk's orienta- 
tion, one station consistently came in 

weaker with the antenna directionally 
oriented, and another station came in 
weaker in the directional mode than in 

the omni mode when the antenna's 
gain was set to minimum, but stronger 
when the gain was set to maximum. 

Since maximum signal strength was 
obtained most often with the antenna in 
its directional mode, and oriented to- 
ward the station, I used these figures 
(for the Terk's maximum gain setting) 
to show its gain, in dB, relative to that 
of a standard dipole for each of the 
nine stations used in this test. For ex- 
ample, the ratio between the signal 
strength at 92.3 MHz with the Terk an- 
tenna set for maximum gain and orient- 
ed towards the station (650 µV) and 
with the dipole (275 µV) is 650/275, or 
2.36. Converting this to decibels yields 
a result of 7.5 dB, using the formula: 

dB = 20 log10 V1N2. 
Gain is not always the most impor- 

tant aspect of a directional antenna's 
performance. The ability to reject sig- 
nals from some angles is also impor- 
tant, in terms of the antenna's ability to 
reject multipath signal reflections. Di- 
rectional roof antennas usually reject 
signals arriving from the rear; the Terk, 
in its directional mode, rejects signals 
arriving from the side. Its pattern, in 
other words, is a figure -8, somewhat 
like that of the standard dipole. 

But the Terk antenna's shape and 
variable gain make its directivity more 
useful than a dipole's. Its shape makes 
it physically easier to orient in any de- 
sired direction. And its gain can be 
varied to meet the task at hand: In the 
rare cases where aiming the 8403 at 
the station would bring in multipath 
along with the strong, direct signal, it 

can be aimed at a single, weak reflec- 
tion and its gain raised to compensate. 
Alternatively, gain can be lowered to 
drop weaker multipath reflections 
down to signal levels that the tuner will 
be able to ignore. 

To measure the Terk's directional 
abilities, I rotated it, still in its direction- 
al (horizontal) mode, so as to obtain 
minimum readings for each of the nine 
stations checked. The larger the ratio 
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IF THE SUPREME JUDGES of Jack Daniel's 
Whiskey don't agree, the minority rules. 

These gentlemen taste our whiskey as it comes 
from room -high vats of tightly packed, hard 
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the charcoal needs changing, the vat is emptied 
and changed. What's more, the last batch of 
whiskey put through ís put 
through again. That way, 
we can be sure not even a 
minority of our friends will 
ever find fault with Jack 
Daniel's charcoal mellowed 
whiskey. 
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The 8403 makes it possible 
to enjoy FM more nearly as 
it was meant to be heard, 
at a price that will hardly 
be noticed. 

between signal strengths when the an- 
tenna is oriented for maximum and 
minimum reception of a station, the 
more directional that antenna is. The 
ratio of rejection is usually given in dB, 
as I have done in the last column of 
Table I. For example, the ratio between 
the signal strength at 92.3 MHz with 
the Terk antenna at its maximum gain 
setting and oriented toward the station 
(650 µV) and away from it (75 µV) was 
650/75, or 8.67:1. Converting this to 
decibels yields a result of 18.7 dB. 

Use and Listening Tests 
From earlier tests of active antennas, 

I have learned that signal -strength 
readings hardly describe a given an- 
tenna's merits. The mere fact that an 
active antenna provides gain doesn't 
mean that reception will be improved. 
For example, if noise is amplified along 
with the desired signal, there will be 
little or no improvement in FM quieting. 
I felt, therefore, that it would be impor- 
tant to experiment with the Terk under 
actual listening conditions. After doing 
just that for a week or so, I can report 
that this little antenna really does a 
great job. For the most part, I used the 
antenna with its gain control set nearly 
to its highest point and with the anten- 
na standing straight up, for omnidirec- 
tional reception. Admittedly, my loca- 
tion does not suffer too much from mul- 
tipath interference, so one night, while 
visiting someone in New York City, I 

convinced my host to disconnect his 
roof antenna (he is one of the lucky few 
who is allowed to have his own) and to 
substitute the 8403. 

This test was much more severe 
than the listening tests I had conduct- 
ed miles away from the city, for now we 
were plagued with all kinds of multi - 
path and overload problems. Happily, 
the gain control on the antenna was 
able to solve the overload problems 
easily, and careful orientation of the 
antenna itself (now operated horizon- 
tally for greatest directional sensitivity) 
solved all but the most severe multi - 
path problems. A trace of multipath 
distortion still could be heard on two 
incoming signals-but at least a dozen 
signals had suffered from severe multi - 
path distortion when we tried the stan- 
dard dipole in this location. Interesting- 
ly, the Terk even cleaned up some of 
the stations that had exhibited multi - 

path distortion when their signals were 
received via my friend's carefully ori- 
ented outdoor antenna. 

As an FM -radio devotee, I am always 
pleased to see new products that 
make it possible to hear FM more near- 
ly as it was meant to be heard. The 
Terk 8403 is just such a product, and 

its cost will hardly be noticed com- 
pared to that of your FM tuner or re- 
ceiver. It will help you get more out of 
your FM radio than you thought was 
possible-especially if you are a city 
dweller who had all but given up hope 
of receiving clean, noise -free, distor- 
tion -free signals. Leonard Feldman 

Don't Waste Your Money. 

If you've shopped for audio equipment without talking to the people at DALI, then 
you've wasted your time and money. DALI offers state-of-the-art audio components at the 
lowest possible prices directly to your home. 
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EQUIPMENT PROFILE 

GRACE G-747 
TONEARM AND 
F -9E SUPER 
CARTRIDGE 
Manufacturer's Specifications 
Tonearm 
Overall Length: 11-9/16 in. to 12% 

in. (293 mm to 321 mm), depending 
on counterweight position. 

Effective Length: 9-5/16 in. (237 
mm). 

1 

L 

@ 

q 
41 

41 q14401 

Angle of Rotation: Approximately 
80°. 

Balance and Tracking -Force Ad- 
justment: Static balance; tracking 
force adjustable in 0.1 -gram steps. 

Output Cable: Plug-in, molded type. 
Capacitance: 86 pF, including ca- 

ble. 
Headshell: Plug-in, lightweight (ap- 

proximately 6 grams). 
Range of Usable Cartridge 

Weights: 4 to 10 grams; 10 to 17 
grams with optional J weight. 

Price: $300; J weight, $12. 

Phono Cartridge 
Type: Moving magnet. 
Frequency Response: 10 Hz to 47 

kHz, ±2 dB. 
Output: 3.75 mV at 5 cm/S at 1 kHz. 
Separation: 30 dB at 1 kHz. 
Stylus Force Range: 0.5 to 2 

grams; recommended stylus force, 
1.5 grams. 

Compliance: 20 x 10-6 cm/dyne. 
Impedance: 1.7 kilohms at 1 kHz. 
Suggested Load Resistance: 47 

kilohms. 

r 

Recommended Total Load Ca- 
pacitance: 200 pF. 

Price: $200; replacement stylus, 
$100. 

Company Address: c/o Sumiko, 
P.O. Box 5046, Berkeley, Cal. 
94705. 

For literature, circle No. 93 
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In the early 1970s, when CD -4 discrete four -channel rec- 
ords were being produced, much work was done by car- 
tridge and tonearm manufacturers, including Grace, to ex- 
tend high -frequency response so that the carrier system 
used for the rear -channel information could be transduced 
properly. This led to many improvements in phono car- 
tridges and tonearms. The CD -4 system is no longer with us, 
but the research that was done for it continues to yield sonic 
benefits. The ability to reproduce wide -band signals has 
resulted in more transparent sound, as evidenced by the 
Grace G-747 tonearm. 

The G-747 has been a favorite of many audiophiles, for 
very good reasons: It uses simple, proven design principles 
and high -quality materials, and in this era of very expensive 
tonearms, it offers an alternative to taking out a second 
mortgage on your house. The G-747 is a good choice for 
use with many of the excellent moving -magnet cartridges 
offered by various manufacturers. Since the Grace F -9E 
Super cartridge is particularly well matched to the G-747 
tonearm, I used this cartridge for most tests of the G-747. 
Other cartridges were also used during the evaluation, with 
good results. 

Grace has been making moving -magnet cartridges for 
some time, and a few years ago, the audiophile community 
became aware that the company's F -9E was an outstanding 
example of the type. The F -9E Super is an upgraded version 
of this cartridge. The damping material has been improved 
so that tracking is better at the lower and middle frequen- 
cies, without a sacrifice of high -frequency performance. The 
inductance of the coils has been reduced; this is good 
because it raises the electrical high -frequency resonance 
(when loaded by the same capacitance as the earlier mod- 
el), giving the F -9E Super more extended high -end re- 
sponse. Reducing the number of turns of wire in the coils (to 
lower the cartridge's inductance and resistance) also re- 
duces the output; to compensate, a samarium cobalt mag- 
net, with greater magnetic force for a given mass than 
Alnico V, is used. 

The stylus has been improved as well. Like previous 
Grace cartridges, the F -9E Super uses Ogura Vital dia- 
monds, made from rectangular rather than square blocks of 
diamond, to reduce tip mass. In the F -9E, the diamond's 
grain has been reoriented so that the hardest part of the 
stylus contacts the record groove. This should yield even 
longer stylus life. 

The first thing I noticed about the G-747 arm was that the 
mounting system requires only a single hole in the mounting 
board; the tonearm pillar is locked to the bottom of the 
mounting board by a single, large hex nut. This makes 
installation very easy. A template is supplied to ensure 
accurate positioning of the tonearm with respect to the 
turntable's center spindle. 

The G-747 has precision -jewelled gimbals for both verti- 
cal and lateral pivots. When I tried to push and pull the 
tonearm pipe to see if there was any looseness in the 
bearings, I couldn't feel any at all, and this is as it should be. 

The tonearm pipe, counterweight, pillar and special -alloy 
headshell are finished in black. The calibration marks on the 
rotatable counterweight are white, with a red reference line 
on the fixed tube. The armrest and sidethrust compensator 
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The F -9E Super cartridge 
and G-747 arm reproduce 
stereo spaciousness and 
imaging exactly as they 
are recorded. 

are on a small platform which encircles the main pillar. The 
thin, straight tonearm pipe has very little sound of its own 
when tapped. A separate headshell makes mounting and 
adjusting different cartridges easy; when changing car- 
tridges, only the tracking force must be reset. 

The G-747 is statically balanced. The same counter- 
weight is used to balance the arm and to set the tracking 
force; the tonearm's dynamic mass seems low enough to 
employ this method with good results. After the arm is 
balanced for a given cartridge by adjusting the counter- 
weight, a calibrated ring on the weight is adjusted until its 
zero mark is at the red reference line on the arm tube. The 

tracking force is then set by rotating the counterweight 
toward the pillar until the number on the ring that represents 
the desired tracking force is lined up with the red mark. I 

found the calibration to be very accurate, with an error of no 
more than 0.1 gram. The height of the main arm pillar is 
adjustable over a range of about 1.8 inches to accommo- 
date turntable platters and cartridges of varying heights. 

The sidethrust compensation is set by moving a counter- 
weight on a small lever which is attached to the rear of the 
arm pipe by a thread. The lever, which has calibration 
marks, is pivoted so that as the tonearm moves toward the 
center of the record, the weight is slowly raised. The integral 

MEASURED DATA 

Grace G-747 Tonearm 

Parameter 
Pivot to Stylus 
Pivot to Rear of Arm 

Overall Height 
Adjustment 

Tracking Force 
Adjustment 

Tracking Force 
Calibration 

Cartridge Weight 
Range 

Counterweights 

Counterweight 
Mounting 

Sidethrust Correction 

Pivot Damping 
Lifting Device 

Headshell Offset 
Overhang 

Adjustment 
Bearing Alignment 

.Bearing Friction 
Bearing Type 

Measurements/ 
Comments 
9.33 in. (237 mm) 
2.25 in. (64 mm) 

maximum 
1.25 in. (32 mm) 

0 to 2.5 grams 

0.1 -gram divisions 

4 to 10 grams 
(optional J weight, 
to 17 grams) 

One (89.3 grams); 
J weight optional 

Rubber damped 

Lever -and -thread 
system, calibrated 
weight 

None 
Damped lever plus 

finger lift on 
headshell 

23° 
Slots in headshell 

Excellent 
Less than 40 mg 
Gimbals with jewelled 

pivots, vertical and 
horizontal 

Lead Torque 
Arm Lead 

Capacity, pF 
Arm Lead Resistance, 

Ohms 
External Lead Length 
Structural 

Resonances 
Base Mounting 

Negligible 
45 (arm tube) + 75 

(cable); 120 total 
0.91 (arm) + 0.14 

(cable); 1.05 total 
44 in. (110 cm) 
Slight "klock" sound 

(see Figs. 4 and 5) 
Single hole, threaded 

post, hex nut 

Grace F -9E Super Cartridge 

Parameter 
Coil Inductance 
Coil Resistance 
Output Voltage 
Tracking Force 
Cartridge Mass 
Microphony 
Hum Rejection 
High -Frequency 

Resonance 
Rise -Time 
Low -Frequency 

Resonance 
Low -Frequency Q 
Recommended 

Load Resistance 
Recommended 

Load Capacitance 
Recommended 

Tracking Force 

Measurements/ 
Comments 
410 mH 
735 ohms 
0.78 mV/cm/S 
1.3 to 1.8 grams 
6.9 grams 
Very low 
Excellent 
34.5 kHz 

18 µS 
6.0 Hz 

4.6 
47 kilohms 

180 pF 

1.5 grams 
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In 1967 we started making 
loudspeakers in a garage with 
nothing to guide us but a know- - 
ledge of physics and a passion for 
music. Our first product was an 
instant classic, a loudspeaker 
called the Servostatic I, which 
was considered by many to be 
the ultimate audio transducer of 
its time. 

Since then we've always had" 
-Joi=- ÓrL- an ultimate loudspeaker in our -- product line, and we've used 

- 
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these dream systems to showcase 
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a host of new speaker technologies 
wr'te developed. We immodestly ' 

dabbed these systems Reference 
S&rncards - as indeed they must 
be since many aspects of their 
designs litive-been widely copied 
in the industry. 

No company in audio can 
claim a greater commitment to 
significant research, developing 
prrct;cah arid accurate polypro- 
pylene woofers, midranges, 
tweeters and state-of-the-art - 

EMIT and-EMIM planar drivers: 

y 

0 

And we've used the results of 
that research to improve sound 
reproduction in a multitude of 
applications and at virtually 
every. price point - from under 
$40 a pair for our A32 auto 
speakers up to about $35,000 for 
our finest system, the Infinity 
Reference Standard. Today we're 
in the home, the automobile and 
now in video. 

But our research doesn't stop at 
the_ laboratory. We still listen to 
music, and we still get excited by it.. 
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The F -9E Super's response 
is actually flat to 20 kHz, 
with smooth, gradual roll -off 
above that frequency. 
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Fig. 4- 
Output of tonearm 
due to 
mechanical 
impulse applied 
to arm tube, 
with arm on rest 
but not locked. 
Total time period 
is 20.47 mS. 
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Fig. 5-Spectral analysis 
of tonearm output due to 
mechanical impulses, 
with 16 impulses applied 
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and averaged. Output in 
the 1.9 to 3 -kHz region 
could make the sound 
seem "forward." 

Fig. 6- 
Interchannel 
phase of 
cartridge, using 
B & K 2011 
test record, 
band 7, 
pink noise. 

armrest has a friction -fit clamp which holds the tonearm 
pipe securely. The cueing mechanism, used to lower and 
raise the tonearm, is damped; if the arm is dropped acci- 
dentally, it will not damage a record. 

The headshell is made of lightweight aluminum-a good 
choice, because it is rigid as well as very low in mass. Since 
the cartridge and headshell are at the end of the tonearm, 
their mass affects performance greatly. For best perfor- 
mance, any necessary mass should be as near the pivots 
as possible. This can be achieved with the counterweight, 
but the cartridge and headshell must be at a distance from 
the pivots and so should be as light as possible. The F -9E 
Super cartridge weighs 6.9 grams, which is moderate for a 
moving -magnet type. 

Measurements and Listening Tests 
The smooth, open sound quality of the F -9E Super car- 

tridge is verified by the data for amplitude versus frequency 
response, shown in Fig. 1. The results are for the B & K 2010 
test record, which has a top frequency of 45 kHz. I use this 
record because it has extended response above 20 kHz 
and very low crosstalk above 200 Hz; however, it has a 
slight droop above 15 kHz, which accounts for some of the 
roll -off shown. I also used the JVC TRS-1007 sweep test 
record, which has a very uniform response up to 20 kHz. 
With this disc, the F -9E Super's output is actually flat to 20 
kHz, but the important thing to note is the smooth, gradual 
roll -off. This is a characteristic of excellent practical high - 
frequency amplitude and phase response; more extended 
response could cause problems for some preamps. Some 
of the comments made by the listening panel, while not 
mentioning it directly, could be related to the smooth, ex- 
tended high -frequency response of this Grace combination. 
For instance, it was felt that the sound of brushes on drums 
was very realistic. 

The extremely low crosstalk between channels, especially 
at the higher frequencies, is amazing. I think this has much 
to do with the cartridge's clarity. While Fig. 1 does not show 
this, due to the B & K test record's roll -off, tests made with 
the JVC record show that the small amount of crosstalk 
above 20 kHz centers around 34.5 kHz; this is the usual 
high -frequency resonance caused by the stylus mass inter- 
acting with the compliance of the record material. The 
crosstalk in the low -frequency range seems to be an artifact 
of the test record itself, since it appears in every test I have 
ever done with that record. (With the other test records I 

use, low -frequency crosstalk is at a much lower level. Figure 
1 does, however, allow comparison with other cartridge/ 
tonearm combinations which I have tested in the past.) 

The low -frequency resonance caused by the interaction 
of the tonearm's dynamic mass and the cartridge's compli- 
ance is shown in Fig. 2. This resonance is at 6 Hz, lower 
than some experts recommend, but I think it would only be a 
problem with badly warped or off -center records, since it 
appears to be fairly well controlled. Except for occasional 
problem records like these, such low -frequency extension is 
an advantage, since it gives the bass, in the audible band, a 
more uniform frequency and phase response. The bass was 
considered very good by the listening panel, albeit a bit less 
damped than the reference system's. The sound of guitar, 
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60,CDs at the touch of a button. 
When Frank Serafine sampled our 

NCD-600, he instantly realized he could 
cut his research time by 75%. 

Without doubt the most sophisti- 
cated player/changer on the market, 
the NCD-600 is a research/editing 
system unto itself. Accesses 5 selections, 
in any order, from 60 stored compact 
discs. Or add 3 units, expanding storage 
to 240 CDs. And, it'll interface any 
computer, to extend programmability 
infinitely. 

Best of all, it has pitch and tempo 
controls. Music selections can be digitally 
edited to match keys and rhythms between 
selections simultaneously ... unlike with 
tapes or records, where modifying speed to 
change the key will also change rhythm. 
Makes programming in deejay situations 
an absolute dream. 

NIK On _^_^ e _ _ = =1~ 
The power of technology. 

But, when you create sound effects like 
Frank, your problem is time. Research 
time: Thumb through the files, pull a disc, 
load it up to listen, over and over again. 
So Frank converted his massive sound 
effects library to compact discs, storing it 
all in our NCD-600. 

Now, Frank just touches -in index 
numbers, listening to one selection while 
loading up others. We made his life a lot 
simpler, allowing him to focus energies on 
the one thing 
he likes best: 
Creating. 

Imagine what 
Nikko technology 
will do for your 
audio system. v 

reibM1x- 

. 

Frank Serafine-Motion Picture 
Sound Designer/Musician 
Credits: Tton, Star Trek I and III, 
Brainstorm, Ice Pirates 

5830 South Triangle Drive, Commerce, CA 90040 

Nikko Audio systems and components are available exclusively through Authorized Nikko Audio dealers. 
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The ability of the Grace 
arm and cartridge to 
reproduce a 30-cm/S tone 
burst indicates that 
high-level overtones will 
cause few problems. 
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Fig. 7-Interchannel 
phase of tonearm and 
cartridge as a function of 
frequency (B & K 2011, 
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Phase difference at 
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Fig. 8- 
Tracking of arm 
and cartridge 
at 1 kHz, 20 cm/S. 
Note slight 
mistracking 
at this level. 
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Fig. 9-Spectral 
components of 1 -kHz 
signal shown in Fig. 8. 
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(3 kHz) is 1.6% in the left 
channel and 1.1% in the 
right (1.0% equals 
-40 dB). 

for example, was thought to be a bit "fuller" than on the 
reference system. 

Figure 3 shows the results of a slow sweep from 20 Hz to 
1 kHz and is meant to reveal any tonearm resonances. This 
is an excellent result for a system with a detachable head - 
shell. The fit of the headshell to the arm pipe is very good, 
and the locking screw appears to do a good job. There are 
slight discontinuities in the response of the right channel at 
80 Hz and 120 Hz. It seems a small price to pay for the 
convenience of being able to use different cartridges. 

Another indication of the way the tonearm deals with 
mechanical energy is shown in Figs. 4 and 5. The ampli- 
tude -versus -time trace of Fig. 4 shows that when a mechani- 
cal impulse is applied to the tonearm, the vibrations pro- 
duced are damped very quickly. A tiny replica of the initial 
impulse appears as delayed energy later on the trace. While 
the total energy of this delayed signal is very low, it is 
possible that it could reduce clarity or increase brightness. 
This is because 'delayed signals tend to stand out unless 
they are covered up by other signals loud enough to mask 
them. A spectral analysis of the arm's response to mechani- 
cal impulses (Fig. 5) reveals energy between 1.9 and 3 kHz, 
which would tend to make the sound a bit brighter or more 
forward. In both Figs. 4 and 5, the mechanical impulse to 
the tonearm is being picked up by the cartridge directly, not 
through the stylus. The energy shown in Fig. 5 is at least 40 
dB below the 10-cm/S reference level. This level is much 
higher than what would actually be produced by even the 
most heavily cut record. The graph should be used only as 
an indication of the relative levels of spectral energy and not 
as a measurement of absolute level. Figure 4 shows that the 
energy is well controlled by the G-747 tonearm, and that 
there is no tendency to vibrate at any particular frequency. 
Figure 5 confirms this, since the spectrum is relatively uni- 
form, with no spikes of energy. 

The ability of the F -9E Super cartridge and G-747 tonearm 
to reproduce stereo spaciousness and imaging exactly as it 

was recorded, without adding or subtracting anything, is 
demonstrated by the data shown in Figs. 6 and 7. The 
listening panel's comments about the excellent stereo im- 
age tended toward the conclusion that there wasn't much 
difference between that of the Grace combination and the 
reference system. If there was any indication of a difference, 
it was at the highest frequencies, where the sound of the 
Grace combination seemed a little bit less smeared be- 
tween the speakers. This was apparent only on rare occa- 
sions, however. 

The F -9E Super and G-747 did very well when playing 
highly modulated recordings, especially those with big 
bass -drum sounds. The data in Fig. 8 shows the output 
waveform produced by a 1 -kHz tone from the B & K 2010 
test recording. The level was 20 cm/S, which is the second 
highest on the record. This is a very good waveform, and 
the distortion spectrum shown in Fig. 9 confirms this. The 
third -harmonic distortion for this 20-cm/S level is 1.6% in the 
left channel and 1.1% in the right channel. The level of the 
ninth and tenth harmonics is almost 50 dB down from the 
reference level of 10 cm/S. The slight increase of output at 
these harmonics might add a tiny bit of "sizzle" to the 
sound, and indeed, one panel member commented to that 
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BEYOND CONVENTIONAL AN CONTROL 

Onkyó s new TX-RV47 receiver permits the total integra- 
tion of today's audio and video technologies into one 
control center. It combines the sonic qualities our audio prod- 
ucts are known for with exciting, new features certain to 
please the most discriminating videophile. 

For outstanding video sound, nothing competes with the 
TX-RV47. For the first time, a true thea-er experience is 

possible to achieve at home. Dynamic Bass and Stereo 
Image Expanders boost low end response and greatly 
increase sound field spafality. Monophonic video sound can 
be dramatically improved with our Simulated Stereo control. 
Finally, an innovative 4 -Channel Matrix Ci-cuit, which when 
used with two additional rear speakers, effects a "surround 
sound" experience from any stereo video soundtrack. 

\1 , , 1 Itllllll.W. 

- 

On<yo's acknowledged leadership in amplifier design 
forms the foundation of the TX-RV47. U features True Low 
Impedance Crive Capability and Delta Powe ; inuring max- 
imum dynamic range from any source. Superb FM perform- 
ance and tuning converience are Onkyo halmarks that are 
also s-andard. 

The TX -81/47 offers full input selectivity. There are 8 in all, 
allowñg connection of 2 stereo VCRs, cable "V/FM, addi, 
tional audio/video source, and full complement of audio 
products, a I controlled by a full function wireless remote. 

The TX-RV47 goes beyond conventioncl audio/video 
control to reach a new level in media systen- performance. 
Discover the audible-ard affordable (under $5001-dif- 
ference focal' at your Cn<yo dealer. 

Artistry in Sound 

200 Williams Drive, Ramsey, N.J. 07446 
ONKYQ 
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This arm and cartridge's 
combination of moderate 
cost along with high 
performance is a strong 
reason to audition them. 

III IS 1 d 1 
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Fig. 11-Spectrum of 
distortion products for 
30- and 15-cm/S signals 
shown in Fig. 10. Level at 

Fig. 10- 
Arm/cartridge 
output at 
30 and 15 cm/S, 
10.8 -kHz pulse 
test. Note the 
small amount 
of asymmetry 
and absence 
of compression 
even at 30 cm/S, 
a very high level. 

-0.0 dBR LEFT CHANNEL VLG 

-6.8 dam RIGHT CHANNEL C 

2KHZ 

LGMZ 20M 

20KHZ 

.10DB 

0 

-20 

-40 

-60 

+1008 

0 

-20 

-40 

-60 

250 Hz is about 30 dB 
down for 30-cm/S signal, 
representing distortion of 
about 3%. 

Fig. 12- 
Arm/cartridge 
output for 1 -kHz 
square wave, 
CBS STR-112 
test record. 

effect when comparing the sound of the Grace arm and 
cartridge with that of the reference system. 

The response of the Grace combination to the 10.8 -kHz 
tone -burst signal of the Shure TTR-103 test record can be 
seen in Fig. 10. This also shows very good performance, 
with only a small amount of asymmetry and no indication of 
compression. This means that the Grace combination will 
reproduce the dynamic peaks of music without making 
them sound muted. The slight asymmetry is responsible for 
the lower frequency spectral components shown in Fig. 11. 
The upper waveform of Fig. 10 is related to the upper 
spectrum of Fig. 11, and the lower waveform of Fig. 10 is 
related to the lower spectrum of Fig. 11. The upper spec- 
trum of Fig. 11 shows that the output at 250 Hz is down 
about 30 dB, which represents 3% distortion. The level of 
the 10.8 -kHz signal which produced the data in the upper 
parts of Figs. 10 and 11 is 30 cm/S, which is the highest 
level on the Shure TTR-103 test record. The ability of the 
Grace combination to accurately trace this signal indicates 
that high-level musical overtones will cause very few prob- 
lems. Any mistracking in this region would tend to cause 
coloration in lower parts of the spectrum. The comments by 
the listening panel didn't indicate any problems due to such 
high -frequency mistracking. 

The output of the Grace combination for the 1 -kHz square 
wave of the CBS STR-112 test record is shown by the digital 
storage oscilloscope trace of Fig. 12. The slight dip near the 
start of the top of the square wave correlates with the high - 
frequency roll -off shown in Fig. 1. The shape of the square 
wave compares favorably with that from other top-quality 
cartridges. Tests for absolute polarity indicate that the 
Grace combination follows the convention adopted for CD -4 
four -channel recordings. This calls for the cartridge to pro- 
duce a positive output when the groove wall is modulated 
toward the outside of the record. Most cartridges seem to 
follow this convention. 

The G -747's pivots have very low friction, well below the 
40 -mg limit of my measuring system. I did note that the G- 
747 allowed the F -9E Super cartridge to do a good job of 
reproducing some warped records, at a maximum tracking 
force of 1.8 grams. 

Conclusions 
The Grace F -9E Super cartridge and G-747 tonearm 

make an excellent combination and compare favorably to 
my reference system-especially in the high -frequency 
range, where the Grace system was a bit better. The stereo 
presentation was as good as any combination I've tested; 
comments from the listening panel confirmed this. The mod- 
erate cost for such high performance is another strong 
reason for me to recommend that you audition this cartridge 
and tonearm. 

The G-747 tonearm is suitable for use with most moving - 
magnet or moving -coil cartridges of moderate weight and 
compliance. The fact that it has a lightweight, removable 
headshell may also be a strong consideration for people 
who would like to interchange cartridges from time to time. 
The ease of rebalancing and resetting the tracking force for 
different cartridges makes the G-747 a good choice. 

Edward M. Long 
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Finally, a cassette deck 
smart enough to play onlythe songs 

you want to hear. 
The Technics programmable cassette deck 

with auto -reverse, dbx; Dolby B &C. 
A remarkable achievement: developing a programmable 

stereo cassette deck to play the songs you want ana skip the 
ones you don't. And it will do it on either side of the tape. In 
any order. Without your having to touch the tape. 

Beyond that, the Technics RS -878R cassette deck has auto - 
reverse. So it not only plays the music you want to hear, but it . 

will do so continuously. For uninterrupted musical pleasure. 
And no matter which noise reduction system your tapes are 

encoded with, Technics can handle them al'. With dbx and 
Dolby B and C. 

So prove to yourself how smart you are by getting the 
cassette deck smart enough to play only the songs you want 
to hear. It's from Technics. 

Technics 
The science of sound 

r 

'41111113 AUTO REVERSE 

...Inn.- I,, .N o ¡loom .b ,ac 

r.acc.,a.orwan Lope CCa.ol 

nw 

/5 un IeMaall 

IV .+ u . . s ., ,. 
a r n co ualwblulu.ui+urLIM1l+f1f!' -' r 

:" 'J 4J 11Y...1.....l..r..1.,..,19t 5 

oaa 
....-....r,.... 

i . 

.,,a« .a. 

to f.avaraa &ano o«. 1.5-13ren 
di.. ~us' head 01311EFMiiI 

7-111-1 - 
c e M 
1nonµ1 

ar< 1 a! - 
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EQUIPMENT PROFILE 

Manufacturer's Specifications 
Frequency Response: 30 Hz to 16 

kHz. 
Signal/Noise Ratio: 57 dBA; 73 

dBA with Dolby C NR. 
Separation: 45 dB. 
Crosstalk: - 70 dB. 
Erasure: 70 dB. 
Input Sensitivity: Mike, 0.35 mV; 

line, 30 mV; tuner, 2.5 mV; phono, 
180 mV. 

Output Level: Line, 775 mV; tuner, 
775 mV; speaker, 3 watts/channel 
internal, 2 watts/channel external. 

Flutter: ± 0.20% wtd. peak. 
Speed Variation: ± 1.5% maximum. 
Fast -Wind Time: 60 S for C-60. 
Dimensions: 91/e in. W x 21/4 in. H x 

75/e in. D (235 mm x 59 mm x 185 
mm). 

Weight: 6 lbs. (2.7 kg). 
Price: $998. 
Company Address: 7067 Vineland 

Ave., North Hollywood, Cal. 91605. 
For literature, circle No. 94 
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The Uher CR 160 AV portable stereo cassette recorder 
packs a number of important features-including provisions 
for synchronizing movie soundtracks-into a compact, rug- 
ged unit. As is traditional with Uher portables, it can be 
powered by dry batteries (C cells), a rechargeable battery, 
a.c. line power (from an adaptor which can be used outside 
the recorder or placed in the battery compartment), or, with 
an optional adaptor, by car batteries. Such flexibility is 
nearly essential in order to deal with the various conditions 
of remote recording. 

Since portables are often used to record live sound, it's 
also useful to have the extra dynamic range provided by 
Dolby C noise reduction, as well as Dolby B NR for compati- 
bility with other cassette decks. For additional help in deal- 
ing with the vagaries of live sound, the Uher recorder has 
switchable automatic level control (ALC) with a choice of 
time constants-fast for speech and slow for music. It is 
usually desirable to record without ALC, but when there's a 
good chance of sudden and unpredictable level increases, 
ALC can prevent overload and distortion from ruining an 
otherwise good recording. 

Portables also need built-in playback monitoring facilities. 
In addition to a DIN headphone jack on its side panel, the 
CR 160 AV has three built-in speakers-a small woofer for 
mono reproduction of the lower frequencies, plus separate 
tweeters to project the stereo image created by the upper 
frequencies. The bass and treble tone controls affect both 
the speaker and headphone outputs, but not the recording. 

The CR 160 AV comes with a handy carrying case, with 
both hand and shoulder straps, but it is best examined out 
of the case. The two recording level meters are at the upper 
left of the front panel, with the left meter showing the accept- 
able battery voltage range by a green stripe above the -1 
to +5 dB calibrations. Uher states that the meters are "peak 
reading," but confirmation of this was left for later tests. The 
two input -level pots, with small but well -knurled knobs, are 
to the right of the meters; they have medium friction, and 
adjustment is easy. The off position at 9 o'clock is puzzling 
but not annoying. 

Below the meters are the playback volume, bass, and 
treble controls. The unit's power switch is on the volume 
control, and at first check it seemed to switch with too little 
pressure-more on this later. The tone controls added a 
little more puzzlement: "Treble" is on the left and "Bass" is 
on the right, with both giving maximum cut at 9 o'clock and 
maximum boost at 7 o'clock. At first, I thought the flat - 
response setting would be straight up, but when I checked, 
it was at about the 3 o'clock position. 

The cassette insertion slot is at the upper right of the front 
panel. When the tape is about three-quarters of the way in, 
there is some gentle spring loading; then, as its outermost 
edge is drawn even with the front panel, the cassette jumps 
into its "ready -to -play" position. A firm push down on the 
lever at the far right, and the tape is latched down into 
position for play or any other transport function. In a row 
under the input -level pots, from left to right, are "Start," 
"Pause," "Stop" and "Rec." buttons. "Start" is the same as 
"Play" on most decks, and it has a bright green LED above 
it; "Rec." has a bright red one. 

Pressing "Rec." puts the CR 160 AV into record -pause 

mode. which is useful in setting levels; pressing "Start" 
begins the recording. The "Pause" button can be used to 
interrupt record or play, with "Start" used to resume opera- 
tion. I was quite impressed by the quiet and apparently 
shock -free action of the solenoid, whose clunk was very 
soft, whether entering record from start or pause modes. 
The CR 160 AV does rot allow punch -in recording, but I 

don't consider this too detrimental for a portable, since such 
machines are usually used far more for original recording 
than for editing. 

Fast winding is controlled with a switch to the right of the 
tape -transport buttons. The switch is pushed to the left for 
rewinding and to Me right for fast forward. It can be pushed 
partway for short winds; a push all the way will make it latch 
for ccntinued winding. Under it, a yellow LED illuminates 
during winding; it flashes during play or record modes. 

To the right of the fast -wind control, and below the cas- 
sette insertion slot, are he three -digit counter (with its reset 
button) and five slide switches, with three positions each. 
The switches for Dolby NR ("Off/B/C") and tape selection 
("Cr/FeCr/Fe") are just above the counter. It was surprising 
to see this tape selection; FeCr (Type Ill) tapes may still be 
availaole, but I suspect most users will not go to the trouble 
of seeking them out. Further, there is no provision for metal - 
particle (Type IV) tapes, which are widely available. 

- _ . OM" liga 

r - - ` 
or 

^ -.-'..- r. 

Fig. 1-Record/playback 
responses for two tapes, 
at two levels; response 
with Dolby C NR is 
superimposed on 
response without NR in 
each case (the upper 
trace of each overlapped 
pair is with NR). From top 
to bottom: Maxell UD-XL I 

(Type I) at Dolby level, 
TDK SA (Type II) at Dolby 
level, Maxell UD-XL I at 
- 20 dB, and TDK SA at 
- 20 dB. Note the close 
match between responses 
with and without Dolby C 
NR at Dolby level, and the 
less close match at 
- 20 dB. See text. 
(Scale: 5 dB/div.) 
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When I gave the deck a 
tough shake -and -movement 
test, including rotations 
around its axes, there was 
no effect on flutter or on 
tape speed. 

Fig. 2-Effect of a sudden 
increase in the level of a 
1 -kHz input signal, with 
ALC (fast mode) and 
without it. Note how ALC 
limits the signal at 50 dB 
above the tape noise 
level, while, without ALC, 
the signal rises 25 dB 
further. See text. (Scales: 
Vertical, 10 dB/div.; 
horizontal, 2 S/div.) 

` 
. 1 

Fig. 3-Response of ALC 
to sudden 10 -dB level 
changes. Upper two 
traces show reaction of 
ALC to 10 -dB rise in slow 
(top) and fast modes; 
displacement of fast - 
mode curve to the right is 
a triggering error, not a 
delay in ALC action. 
(Scales: Horizontal, 0.1 S/ 
div.; vertical, 10 dB/div.) 
Lower two traces show 
reaction of ALC to 10 -dB 
drop in slow and fast 
(bottom) modes; note the 
very gradual recovery rate 
in slow mode. See text. 
(Scales: Horizontal, 
5 S/div.; vertical, same as 
upper traces.) 

To the left of these controls and the counter are switches 
for the battery checker and meter light, for ALC ("Off/Slow/ 
Fast"), and for the speakers ("Off/On/-20 dB"). Anyone 
who has done remote recording with a portable knows the 
value of the battery -status indicator, and appreciates being 
able to turn the meter lights on when needed and off, to 
save the battery, at other times. The meters also illuminate in 
the battery -check mode; this demonstrates good thinking 
on Uher's part since portables are so often used in dim light. 

The speaker switch shows more good thinking. It's vital to 
shut off the speakers when the microphone is nearby, but 
useful to be able to monitor through them when the micro- 
phone is farther away. Having the option of muting the 
speakers by 20 dB makes it easier to control low-level 
monitoring. (I recently startled myself and several other 
people when I inadvertently switched on another portable 
with its speaker volume accidentally turned wide open.) 

The top of the recorder has three perforated speaker 
openings: One for a woofer, and two smaller ones, separat- 
ed by several inches, for stereo tweeters. A small plastic 
door over the cassette compartment can be slid toward the 
back and removed to gain access for cleaning and demag- 
netizing the two heads and other elements. These tasks are 
fairly straightforward, but some care and attention are need- 
ed in order to clean the entire tape path properly. 

Along the left side of the CR 160 AV are five sockets for 
connections to the outside world. The one nearest the front 
is the microphone input; it matches the Uher mono/stereo 
microphone Set M650A and other microphones with stan- 
dard DIN plugs. (Microphones with other plugs can be 
adapted.) Further back along the side panel are sockets for 
"Radio/Phono" (DIN), headphones (stereo phone jack), 
headphones or loudspeakers (DIN), and one labelled "Ac- 
cess" (DIN). This ast socket is for connecting accessory 
equipment when synchronizing sound and film via the dou- 
ble -track interlock method. Quoting from the CR 160 AV 
manual: "When recording sound by this method, synchroni- 
zation of sound and picture may be achieved by controlling 
either the speed of the film projector (called in professional 
film recording 'forward control') or that of the open -reel or 
cassette tape recorder ('backward control')." Speed may be 
regulated by 1 -kHz pulses that occur at every picture or 
every fourth picture, depending upon the system used. The 
Uher recorder has a special AV record/playback head, and 
the connections made to the "Access" socket make both 
forward and backward control possible. 

On the back of the recorder are stereo pairs of line in/out 
phono jacks. There is also a DIN socket for connecting the 
output of a line -power source or a 12-V car battery (which 
requires an optional accessory adaptor.) This jack also 
includes stereo line outputs and start/stop switching con- 
nections for use witn other accessories. Uher's manual does 
not specify what those accessories are, but it does say what 
pins these signals are on, perhaps for those who wish to 
build their own accessories. 

The door to the battery compartment is located at the rear 
of the right side panel. The carefully designed space will 
hold six C cells, the Uher Z215 rechargeable nickel -cadmi- 
um battery, or the Z135 power supply/battery recharging 
unit. (Both the battery and the recharger are supplied with 
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In recording, the meters 
measure the signal after it 
is equalized. I prefer this 
practice, as it gives better 
warning against tape 
saturation. 

Fig. 4-Range of playback 
tone controls, showing 
maximum boost (top 
trace), maximum cut 
(bottom trace), and "flat" 
(middle trace). Response 
of playback speaker/ 
headphone amp could not 
be flattened further than 
shown. See text. 
(Scale: 5 dB/div.) 

the recorder.) When the battery compartment is occupied 
by the Z215 rechargeable battery pack, the Z135 can be 
plugged into the back -panel socket to charge the battery or 
operate the recorder from the a.c. line. The Z215 can also 
be recharged from any source, including a car's battery, 
and is insensitive to overcharging or overdischarging- 
problems which have caused many nickel -cadmium failures 
in other equipment I have used. 

Taking off the recorder's top cover revealed the compo- 
nent side of the p.c. board. High -quality parts were there in 
abundance, including some ICs but quite a few discrete 
components. The cassette -loading system is simple but 
effective. The transport has a rugged, die-cast metal base 
and dual contra -rotating flywheels, and it was very quiet in 
play and record modes. In fast wind, it was quiet (and 
somewhat slow) with battery power, but rather loud (and 
fast) with line power. Removal of the bottom cover exposed 
the foil side of the p.c. board, where all of the soldering was 
excellent. No fuse was noted inside the recorder, but the 
Z135 power supply is fused. 

Measurements 
The playback responses of the CR 160 AV were quite 

good for both equalizations, with most points within ± 1.5 
dB. The highest frequencies were off slightly more, and the 
lowest frequency for each EQ was about 3 dB down. Dolby 
level from a calibration tape was indicated at +0.5 dB on 
both meters. Tape play speed was 2.0% low, a greater 
deviation than desired. This would probably be noticeable 
by listeners with critical pitch sense if they heard tapes 
made on this machine played back on a deck with correct 
speed regulation. 

Record/playback responses were checked, with and 
without Dolby C NR, for a number of tapes, primarily Type I 

and Type II. The results were quite good with many formula- 

tions but were not acceptable with either low -bias, nonpre- 
mium tapes or such "hot" ones as Maxell XL I -S and TDK 
SA -X, which were too peaked at the high end when Dolby C 
NR was used. The responses were good with one of the 
Type Ill (ferrichrome) tapes on hand, but further testing was 
not performed with this unpopular tape type. 

Maxell UD-XL I (Type I) and TDK SA (Type II) were 
chosen for use in my detailed testing, on the basis of their 
good record/playback responses (Fig. 1). These were mea- 
sured using what I call "PN/Music," which is pink noise 
rolled off above 2 kHz to be more like music. In playback, I 

compensate for this roll -off, for flat display on an RTA. The 
traces shown in Fig. 1 are for response both with and 
without Dolby C NR. The top set of traces are at Dolby level. 
They are very flat except at the frequency extremes, and the 
results with and without NR match each other very closely. 
The bottom set of traces were made at the - 20 dB level. 
These show a rising high -frequency response; with Dolby C 
NR, this rise is almost excessive. 

The response limits (the -3 dB points) obtained using 
test tones are listed in Table I. They show a useful increase 
in the high -end saturation limit with Dolby C NR. They also 
show the same high -frequency limits at the -20 dB level for 
both Type I and Type II tapes, both with and without Dolby C 
NR; I suspect this means a multiplex filter is always on. 

Table II lists a number of measured record/playback 
characteristics. The results are all very good. Note that I 

measured erasure, as I usually do, at 100 Hz, obtaining a 
figure of 72 dB; at 1 kHz, the frequency for which Uher 
specifies erasure, I measured well over 80 dB, considerably 
better than the manufacturer's specification. Bias in the 
output during recording was very low. 

Table Ill lists third -harmonic distortion for both tapes, 
using Dolby C NR. Measurements were made over a range 
of levels, starting at 10 dB below Dolby level, with the input 
increasing until the 3% distortion point was reached. With 
Maxell UD-XL I, there was less distortion at 0 dB, together 
with a higher maximum recorded level, but at the lowest 
levels, distortion was much lower with TDK SA, the Type II 

tape. Second -harmonic distortion (HDL2) was high for both 
tapes at all recorded levels. At the lowest levels, HDL2 was 
several times higher than HDL3, but at the higher levels 
HDL3 was predominant, fortunately; otherwise, the maxi- 
mum recording level would have been lower. Table IV 
shows HDL3 versus frequency from 50 Hz to 4 kHz at -10 
dB below Dolby level, on TDK SA, using Dolby C NR. These 
figures are all excellent, but the applause must be muted 
because of HDL2, which was a minimum of 0.36% at 400 
Hz, 0.67% at 50 Hz, and 1.0% at 2 and 4 kHz. The record/ 
playback head was demagnetized four times during the 
testing, but there was no reduction in the level of HDL2. 

Signal-to-noise ratios were measured for both tapes, with 
and without Dolby C NR, using both IEC A and CCIR/ARM 
weightings. The results in Table V are very good, but the 
numbers obtained with Dolby C NR are not a match for 
those I've obtained with a number of other decks. This is 
quite consistent with the fact that the level at which the Uher 
reached the 3% distortion limit was not terribly high. 

Table VI presents input and output characteristics mea- 
sured at 1 kHz. The headphone output level was very high 
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Sound from the built-in 
stereo speakers wasn't 
broad, but detailing was 
much better than that of a 
monaural version. 

Table I-Record/playback responses (-3 dB limits). 

With Dolby C NR Without NR 

Dolby Lvl -20 dB Dolby Lvi -20 dB 

Tape Type Hz kHz Hz kHz Hz kHz Hz kHz 

Maxell UD-XL I 32 11.0 32 16.3 
TDK SA 33 11.4 34 16.3 

32 9.0 33 16.3 
32 7.7 33 16.4 

Table II -Miscellaneous record/playback 
characteristics. 
Erasure Sep. 
At 100 Hz At 1 kHz 

Crosstalk 10 -kHz A/B Phase 
MPX Filter 

At 1 kHz Error Jitter At 19.00 kHz 

72dB 45dB -72dB 12° 10° -31.9dB 

Table III -400 -Hz HDL3 (%) vs. output level 
(0 dB = 200 nWb/m). 

Record Level HDL3 = 
Tape Type NR -10 -8 -4 0 +4 3% 

Maxell UD-XL I Dolby C 0.14 0.14 0.32 0.45 2.0 +5.1 dB 
TDK SA Dolby C 0.03 0.11 0.45 1.8 +1.6dB 

and could generate more than very high sound levels with 
all of the headphones tried. The 1.42-V line -input overload 
point will not be a problem in most cases, but it is low 
enough for the input to possibly clip when fed the full output 
of some equipment (such as CD players). DIN -socket input 
and output levels were checked, and were all found to be in 
accordance with specifications. 

Next I took a look at the ALC circuit. To check its action 
and threshold on a signal with slowly increasing level, I 

manually increased the level of a 1 -kHz tone while recording 
from the beginning of a cassette. Figure 2 shows that the 
limiting threshold was reached at 50 dB above the tape 
noise, and that there was no change in the recorded level as 

I further increased input level over a range of more than 25 
dB. Figure 3 shows how the ALC's slow and fast modes 
differ in their response to sudden 10 -dB level changes. Note 
that the initial response time to a fast 10 -dB rise is very 
nearly the same in both modes (ignore the fast -mode trace's 
displacement to the right, and compare the shapes of the 
two traces). With a fast 10 -dB decrease, however, it is 
obvious that the recovery time in the slow mode is much 
longer than in the fast one. Do not confuse this ALC circuit 
with the type found on inexpensive recorders. The chief 
difference (aside from its two -speed operation, which even 
some inexpensive models have) is that the Uher's ALC 
works only on signals above a threshold level. As a result, it 

does not fill pauses in the program material with back- 
ground noise that has been suddenly raised by the ALC to 
full program level. 

The level meters reached close to full response with a 
tone burst of 100-mS duration, and the decay time was 450 
mS; the meters might be classified as "fast responding," but 

not "peak reading" as Uher states. Meter scale calibrations 
were very accurate over their entire range, among the best 
I've measured. In recording, the meters measure the signal 
after it is equalized, a common practice on European re- 
corders. I much prefer this post-EQ metering, as it mea- 
sures the signal actually being fed to the tape, and gives 
better warning against tape saturation. Measured meter 
responses in recording, therefore, were up by 4.5 dB at 28.5 
Hz, were flat from 250 Hz to 3 kHz, then rose to +6 dB at 8.5 
kHz and reached a maximum of + 11 dB at 14.8 kHz before 
sharply dropping off. 

The bass and treble controls usefully improved the moni- 
tored sound, both through headphones and over the built-in 
speakers. Figure 4 shows the range of these controls. Note 
that flat response could not be obtained through the speak- 
er/headphone amp (which does not, of course, affect the 
recording or the line outputs). Trying to flatten the middle 
curve in Fig. 4 by boosting bass or treble, which would bring 
the frequency extremes back up to zero level, would have 
caused undesired boosts at the bottom and top of the 
midrange. 

Flutter was a satisfactorily low 0.09% wtd. rms and 
±0.15% wtd. peak, consistently from one end of a C-90 
cassette to the other. (There was, however, a slow, random 
speed variation cf ±0.1%.) I gave the Uher a vigorous 
shake -and -movement test, including rotations around all 
three axes, but there was no effect on flutter or speed. 
Changing line voltage did affect speed slightly: It increased 
0.1% when the line voltage was reduced to 110 V and 
decreased by the same amount at 130 V. With line power 
and a C-60 tape, the fast -wind time was 60 S, faster than 
most decks. All changes in mode were accomplished in 

about 1 S, even if initiated manually. 

Table IV-HDL3 ('/o) vs. frequency at 10 dB below 
Dolby level. 

Frequency (Hz) 

Tape Type NR 50 100 400 1k 2k 4k 

TDK SA Dolby C 0.3 0.10 0.03 0.02 0.10 0.19 

Table V-Signal/noise ratios with IEC A and 
CCIR/ARM weightings. 

IEC A Wtd. (dBA) CCIR/ARM (dB) 

W/Dolby C NR Without NR W/Dolby C NR Without NR 

Tape Type @ DL 1-40=3% @ DL H0=3% @ DL HD=3% @ DL HD=3% 

Maxell UD-XL I 65.7 70.8 51.3 56.4 64.5 69.6 46.7 51.8 
TDK SA 67.7 69.3 53.0 54.6 65.8 67.4 49.5 51.1 

Table VI -Input and output characteristics 
at 1 kHz. 

Input Level 
Imp., Output Level Imp, Clip (Re: 

Sens. Overload Kilohms Open Ckt. Loaded Ohms Meter 0) 

Line 12.1 mV 1.42 V 68 Line 800 mV 754 mV 894 +8.6 dB 
Hdphn. 5.39 V 2.8 V 46 
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The Uher recorder's price 
is high, compared to typical 
units, but the CR 160 AV is 
not a typical machine. 
It may well be a good 
investment. 

Use and Listening Tests 
The owner's manual presents considerable detail with 

excellent instructions on powering and connections. The 
ALC guidelines were incomplete in that there were no state- 
ments on the meter indications that one could expect-it is 
possible to overdrive the input while ALC keeps meter 
indications from being excessive. An excellent schematic is 
provided, along with a board layout and basic service and 
alignment instructions-quite valuable to the careful user. 

All controls and functions were completely reliable during 
the testing. I did feel that too little force was needed on the 
volume control to turn the unit off, and I missed having a 
counter memory. Just about everything else became quite 
natural with use. The record click was small, there was 
hardly a sound from "Pause," and "Stop" got a double click, 
all just above the tape noise level with Dolby C NR. 

For my listening tests, I recorded a number of LPs, most 
of them dbx-encoded, played through a dbx decoder to 
obtain a signal of wide dynamic range. The sound of the 
piano was really very good on Chaminade's "Concertstück 
for Piano and Orchestra," with James Johnson, pianist, and 
Paul Freeman conducting the Royal Philharmonic Orchestra 
(Orion ORS78296, dbx GS -2005), even while I moved the 
CR 160 AV in many different ways. This, more than anything 
else, convinced me of the excellence of Uher's contra - 
rotating -flywheel drive system. To check the ALC function, I 

recorded Baroque Brass by the Empire Brass Quintet (Sine 
Qua Non SQN-SA2014, dbx SS -3001), constantly increas- 
ing the input level and switching the ALC on and off every 
few seconds. As the level rose, the improvement made by 
the ALC was emphatically obvious, turning the sound from 
horrendously overloaded to quite good. 

I spent some time listening to sound from the built-in 
speakers. Although there was not what one would call a 
broad stereo image at 2 or 3 feet, the great improvement in 
the detailing was very apparent when comparison was 
made to a monaural version. The tone controls were a 
definite contributor to the quality of sound during this listen- 
ing. A headphone check showed that there was a slight 
increase in noise level with Dolby C NR, in comparison with 
the dbx-encoded original, but it was usually not detectable. - 

The Uher CR 160 AV offers at least very good perfor- 
mance in most areas, with the puzzling exception of the 
relatively high second -harmonic distortion. Such distortion is 
notorious for being caused by leaky coupling capacitors, 
and so may be due to such a defect in my sample, and not 
typical of the model, I trust. The CR 160 AV has great 
flexibility in powering and for synchronization with film sys- 
tems. Its price is high, compared to typical cassette record- 
ers, but it is not a typical machine. The unique combination 
it offers may very well make for a good investment. 

Howard A. Roberson 
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It has the power to flatten a room. 
Are you neglecting the most important component in your 

system, your listening room? Then make room for the new Yamaha 
GE -60 graphic equalizer. 

With 10 bands of ±15 dB fixed bandwidth equalization control, 
it can give you perfectly flat frequency response in any listening 
environment Easily. And quickly. 

That's because we've provided the GE -60 with a built-in pink 
noise generator and 10 -band frequency spectrum analyzer. And an 
outboard electret condenser microphone. 

Just place the mic where you would sit, and while reading the 
pink noise level at each frequency on the spectrum analyzer, make 
precise adjustments with the EQ controls for each frequency band. 
Right before your eyes, the frequency response of your room is flat- 

tened. So you hear your music with all the realism it should have. 
Especially compact discs. 

You can do all this without any output level imbalance. Because 
the GE -60 has right and left output level controls to match the total 
output level of the EQ On mode with the EQ Defeat mode. 

Or you can do most of this with the GE -40 and GE -3 graphic 
equalizers. Whichever model you choose, you'll love what they do to 
your room. And to your music. 

Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622 
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"The experts agree: Matthew Polk's revolutionary -RUE STEREO SDAs always sound dramat caly better elan conventional louesr eaters." 

"The Genius of Matthew Polk 
Brings You the Breathtaking Sound of the SDAs" 

NIatthew Polk's critically acclaimed 
Audio Video Grand Prix Award - 
winning TRUE STEREO SDA 

Technology is the most important 
fundamental advance in loudspeaker 
technology since stereo itself 
"They truly represent a breakthrough." 

Rolling Stone Magazine 
The SDAs' patented' design makes them the 
world's only true stereo speakers. A conven- 
tional mono speaker is designed to he 

heard by 2 ears at once while True Stereo 
loudspeakers should each be heard by only 
one ear apiece (like headphones) in order 
to preserve full stereo separation. Polk's 
reullutionary TRUE STEREO SDAs are the 
first speakers engineered to accomplish this 
and realize the astonishingly lifelike,three- 
dimensional imaging capabilities of stereo. 

The Experts, Agree: 

`Breathtaking... a new 
world of hi-fi listening." 

Stereo Buyers Guide 

"Mindboggling powers 
of sonic persuasion." 

Iligh,Fí elityMagazine 

"Literally a new 
dimension in sound. 

Stereo Review Magazine 
N 

"An amazing experience." 
High Fidelity .tagazine 

Listeners are always amazed when they 
hear the huge, lifelike, hip definition, 
three-dimensional sonic image produced by 

Polk's revolutionary TRUE STEREO SDA 

Loudspeakers. The nation's top audio 
experts agree that Polk SD Loudspeakers 
always sound dramatically better than 
conventional loudspeakers. When you hear 
the dramatic difference you'1 agree too. 

'U.S. Pa:.nt N. 4,+.9,437 and 4,497,064. bt1K. ...ants banding. U.S. 
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COMPANIET 
MC -2 
PRE-PREAMP 
Manufacturer's Specifications 
Gain: 40 dB, maximum. 
Input Impedance: Equal to car- 

tridge impedance. 
Output Impedance: Less than 1 

ohm. 
Overload Margin (1 kHz, 0.008% 

THD): More than 100 mV. 
THD (Referred to 50 mV Out, 1 

kHz): 0.0001%. 
Noise (Referred to 2 mV): -80 

dB, unweighted. 
Frequency Response: D.c. to 1 

MHz, -3 dB. 
Company Address: c/o Transparent 

Audio Marketing, P.O. Box 117, Hol- 
lis, Maine 04042. 

For literature, circle No. 95 

ELECT ROCOM PAN IET 

The moving -coil phono cartridge 
was commercially introduced by Orto- 
fon in 1948. Since then, there has been 
a continuous search for the ideal de- 
vice to amplify the cartridge's output 
signal, which is usually very low, to a 
usable level without introducing noise, 
coloration, distortion, high -frequency 
ringing, etc. Most often, an "audio" 
transformer has been used for this pur- 
pose, but such devices have been 
considered to be frequency restrictive, 
noisy, and distorting. Continued re- 
search has brought about major im- 
provements in the moving -coil car 
tridge step-up transformer, e.g., oxy- 
gen -free copper wire, silver wire, bet- 
ter transformer laminations, toroidal 
windings, improved frequency re- 
sponse and phase linearity, and al- 
most total elimination of noise. 

During this period an audio revolu- 
tion was started: Bell Laboratories in- 
troduced the transistor, and the world 
of audio was inundated with transistor- 
ized equipment. It was not long before 
a spate of devices loosely classed as 
high -gain, transistorized phono sec- 
tions for preamplifiers and pre- 
preamps were made available to am- 
plify the low -output signals from mov- 
ing -coil cartridges. With such excellent 

step-up devices available, the moving - 
coil cartrdge was usually touted as 
being superior to the moving -magnet 
and moving -iron types. Finally, a cult 
developed that even today insists the 
moving -coil cartridge provides superi- 
or reproduction of recorded music. 
Meanwhile, further research has 
brought forth superior transformers 
and pre -preamplifiers, but at prices 
($1,000 and up) that few audiophiles 
can afford. 

In my laboratory, the reference MC 
phono cartridge transformer is the 
Technics SH-305MC, and the refer- 
ence pre -preamplifier is the Audio 
Standards MX -10A. Recently the MX - 

10A was bested by the relatively new 
Electrocompaniet MC -2 moving -coil 
pre -preamplifier, which has maximum 
gain of 40 dB and is priced at only 
$495. The Electrocompaniet is an out- 
board device with a separate power 
supply that plugs into a 110-V recepta- 
cle. The pre -preamplifier measures 53/4 

in. by 4 in. by 2 in., and the power 
supply, which provides 24 V at 35 mA, 
measures 21/2 in. by 13/4 in. by 1% in. It 

is connected to the MC -2 power input 
by a long wire. 

The MC -2 is usually sold for use with 
moving -coil cartridges that have an in- 
ternal impedance (d.c. resistance) of 
10 ohms or less. It is generally agreed 
that the best moving -coil cartridges 
are those that have low internal imped- 
ance, but their low impedance makes 
them the most difficult cartridges to 
match to an amplification stage. Since 
other MC cartridges have internal re- 
sistance greater than 10 ohms, the 
MC -2 design has been made more 
flexible. It can now be used with almost 
any MC cartridge whose internal im- 
pedance does not exceed 50 ohms. 

The MC -2 has more gain than any 
pre -preamplifier or transformer that I 

know of. It is not a step-up device in 
the usual sense of the term, but is more 
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... the McIntosh has the best sound yet of any 
COMPACT DISC PLAYER ..." 

McIntosh has earned world renown for its 
technological contributions for improved 
sound. Wien you bay a Mintosh you buy not 
only IHIGII TECHNOLOGY that leads to 
superior sound rep:oduct'on, you buy 
technological integrity proven by time. The 
McIntosh Compact Disc Player is the newest 
evidence of McIntosh technological integrity. 
For more iiformation on the McIntosh MCD 7000 
Compact Disc Player and other industry -leading 
MclntoSI products Write: 

McINIOS11 LABORATORY INC. 
P.O. Box 95 EAST SIDE STATION, A 1 O5 
BINGfuA17ON, NY 13904-0096 
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"The MG -III is a remarkable 
speaker at any price; at $2,200' 
it will be a runaway best seller." 

INTERNATIONAL AUDIO REVIEW (U.S.A.) 
HOTLINE 431, 1984 

' With me, it's nowa question of 
trying to live without them, rather 
than with them.lIn other words, 
I'm 'hooked'." 

HI-FI ANSWERS (U.K) 
JULY, 1985 

"Here we have a remarkable, true 
audiophile speaker." 

HI-FI NEWS AND RECORD REVIEW (U.K) 
JUNE, 1984 

"One of the best sounds at the 
Riviera (Consumer Electronics 
Show)." 

AUDIO MAGAZINE 
MAY, 1985 

"Especially with orchestral 
music, the MG -III really shows its 
full potential." 

STEREOPLAY (GERMANY) 
AUGUST, 1984 

"This speaker will'be a classic." 
HIGH FIDELITY (DENMARK) 
JULY -AUGUST, 1984 

The Absolute Soynd Magazine. 

SEE REVIEW IN VOL. 9, NO.35 
AUTUMN, 1984 

Magneplanar 
MG -III 

PLUS FREIGHT 

III MAGNEPAN 
1645 9th Street 

White Bear Lake, MN 55110 
Enter No. 28 on Reader Service Card 

In more than a year of 
listening, I've found the 
MC -2 superior to any other 
transformer or pre-preamp 
that I know of-and the 
price is right, too. 

accurately described as a current - 
sensing moving -coil interface and 
step-up device. The circuit is differen- 
tial -symmetrical with floating ground, 
and is d.c.-coupled (see Fig. 1). 

To keep distortion to a minimum, the 
MC -2's current -sensing front-end actu- 
ally adjusts its input impedance to 
match the fluctuating impedance of a 
moving -coil cartridge as it turns groove 
information into an electrical signal. To 
further reduce distortion, noise and 
high -frequency ringing, a very slight 
amount (about 1.5 dB) of closed -loop 
parallel feedback is employed, which 
is controlled by resistor R2 (Fig. 1). 
This feedback would normally reduce 
the input impedance nearly to zero 
ohms, so a series resistor (R1) is add- 
ed to bring the impedance back to 
more useful values. In combination 
with capacitor Cl, R1 also determines 
the open -loop cutoff frequency and the 
so-called input lag. The MC -2 is unsur- 
passed in its ability to reduce noise 
and distortion in the first amplification 
stage to levels that are nearly unde- 
tectable by common methods of lab- 
oratory measurement. 

INPUT o 

PICKUP 

INPUT 
RESISTOR 

RI 

Cl 

R2 

1 t> 
c OUTPUT 

Fig. 1-Partial circuit diagram of the 
MC -2 pre-preamp. 

The earlier version of the MC -2. 
which was designed for cartridges with 
impedances of 10 ohms or less, had a 
16 -position selector switch in place of 
R2 in the parallel feedback loop. Lis- 
tening tests showed that this earlier 
MC -2 performed best in selector - 
switch position 4. The newer version of 
the MC -2 does not have a selector 
switch. With this version, cartridge 
matching is optimized by changing R1 

and R2, which are mounted in sockets 
for easy removal and replacement. The 
value of R1 is selected according to 
the phono cartridge's internal imped- 
ance. The value of R2, which controls 
the amount of parallel closed -loop 
feedback, should be approximately 20 

times that of R1. The resistors must be 
changed in both channels at once, and 
only 1% metal -film resistors are to be 
used. (Transparent Audio Marketing, 
Electrocompaniet's importer, will retro- 
fit this modification to the older model 
for a charge of $45.) 

In view of the sensitivity of the MC -2, 
I do not recommend that the audio- 
phile perform any measurements on it 

unless special test equipment is used. 
Measurements must be made with a 
generator that is able to drive a 10 - 
ohm load without the slightest stress. 
Noise can be measured at the output 
terminal by coupling a 5 to 10 -ohm 
metal -film resistor between input and 
ground. I was unable to measure any 
noise at the output of the MC -2. (Dis- 
crete Technology's silver interconnects 
were used throughout my tests and 
listening evaluations.) 

A word of caution is in order: The 
MC -2 inverts absolute phase. If your 
system is in correct phase, hot and 
ground leads will have to be reversed 
at some point, either at the cartridge or 
at one end of each speaker -wire pair, 
so that the system will remain in phase 
when playing records via the MC -2. 
Since there may be all sorts of audio 
equipment in the tape loop, it is prefer- 
able to correct the phase inversion at 
the cartridge. To accomplish this, in- 
vert the leads at the cartridge so that 
the red wire goes to the green pin and 
the green wire goes to the red pin. 
Then perform the same operation on 
the left side-connect the white wire to 
the blue pin and the blue wire to the 
white pin. Wiring the phono cartridge in 
this manner permits any other audio 
equipment connected to the preampli- 
fier to remain in phase all the time. If 

the MC -2 is ever replaced with a nonin- 
verting type, the original wiring at the 
cartridge will have to be restored. 

I have used the Electrocompaniet 
MC -2 pre -preamplifier for over a year 
and found it to be superior to any 
transformer or pre -preamplifier with 
which I am familiar. It produced no 
noise, distortion, or coloration with any 
moving -coil phono cartridge, but it did 
improve the imaging more than I would 
have expected. Of all the virtues of the 
Model MC -2, the most important is that 
the price is right for what I consider to 
be the finest pre -preamplifier available 
today. B. V. Pisha 
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AN OFFER THAT'S MUSIC TO YOUR EARS 
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Buy a Dual turntable with an. Ortofon 
cartridge, and get up to 3 Original 
Master Recordings' "l from 
Mobile Fidelity Sound Lab free! 

Mobile Fidelity Sound Lab has earned a reputation for producing some 
of the world's finest reproductions of recorded music. When it came to 
selecting a cutting system for their disc mastering they chose Ortofon. 

And when Dual needed a phono cartridge manufacturer to aid in the 
design of the ultimate Low Mass Tonearm system for their new turntables, 
they too chose Ortofon. 

Now these 3 industry leaders combine to make a unique, limited time 
offer. Simply purchase any new Dual turntable combined with a new Ortofon 
phono cartridge. 

What you'll get is the finest reproduction of music for your money any- 
where. Because of their legendary Black Forest craftsmanship and design, 
every Dual turntable offers superior performance in it's class. And when 
reproduced with the Dual/Ortofon U.L.M. tonearm/cartridge system, the 
sound from your records will astound you! 

And to he sure that you have the finest possible music source to listen 
to, just send us proof of purchase and we'll send you FREE up to 3 "Original 
Master Recordings" "from the complete I ibrary of Mobi le Fidelity Sound Lab. 

Your participating Dual/Ortofon dealer has all the details. 
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AURICLE 

MONSTER 
CABLE 
X -TERMINATOR 
SPEAKER 
PLUGS 
Company Address: 101 Townsend 

St., San Francisco, Cal. 94107. 
For literature, circle No. 96 

Ten years ago, four audiophiles (in- 
cluding myself) got together for an ex- 
periment. Someone had written that a 
new wire sounded better than the stan- 
dard cable of the day. That night, the 
four of us made 24 pairs of "home- 
made" audio interconnects from this 
new wire. Everything we had read was 
true: That new wire did indeed make a 

difference. 
Only in the last few years have such 

differences in connectors and wires 
become widely discussed. Today, 
there are many types of speaker wire, 
component interconnects, and jacks 
that are supposed to affect a stereo's 
sound. 

I recently followed up my experiment 
of 10 years back with another change 
in my system's connections. I had 
been using large spade lugs on my 
speaker wires, but they never really fit 
properly on the speakers or the amplifi- 
er. My speakers have five -way binding 
posts, which accept bare wires, spade 
lugs or banana plugs. I decided to 
replace the spade lugs with banana 
plugs to ensure maximum contact, and 
to get the best bananas I could find on 
the market. 

What I found were Monster Cable's 
X -Terminators, oversized, high-tech, 
gold-plated banana plugs that lock 
into place. X -Terminators are also ex- 
pensive-$25 for a pack of two, one 
red and one black, enough for one end 
of a speaker cable. 

Unlike regular banana plugs, X -Ter- 
minators do not accept bare wires eas- 
ily, save for the very thin wires that are 
currently all the rage in some circles. 
Spade lugs, the size for #10 screws, 
work much better, and luckily I had 
Monster's own on my wires to begin 
with. These gold-plated lugs, which 
cost 750 each, can be crimped or sol- 

ger 'i atior"- 

Ultimate Contact Expansion Banana 

by 

dered onto wire as thin as AWG 16 or 
as thick as AWG 10. They are about 
twice the size of regular spade lugs, so 
they won't fit into narrow barrier strips 
or spring -contact connectors. Nor will 
you be able to use them on closely 
spaced screw terminals. 

The X -Terminator has two locking 
features that make all the difference: 
First, a twist of the X -Terminator body 
locks the spade lugs into place; a set 
screw (tightened with a supplied Allen 
wrench) ensures the spade -lug fit. 
Second, a twist of the locking knob 
expands the banana prongs, which 
are split lengthwise into quarters for 
expansion. This locks the plug in place 
to ensure the tightest possible connec- 
tion, secure even when plugged into 
the bottom of a speaker (as many sub - 
woofers require) or when people acci- 
dentally step on or trip over the speak- 
er wires. 

Describing how they sound is quite a 
bit different from describing how they 
work, because this is a passive device 
and, technically, has no sound of its 
own. Instead, connectors allow sound 
to pass through, and if they do any- 
thing, they do it in a negative fashion; 
that is, they degrade the sound. Now, I 

had been happy with the sound of my 
system when using spade lugs, but I 

was even happier with it when using 
the X -Terminators. With the help of a 
friend, a series of single-blind tests 
were run, and I was able to pick out the 
X -Terminators, which I preferred. They 
are worth every penny, I'd say. 

The manufacturer recommends that 
the plugs be treated with a contact - 
conditioning chemical, such as Cra- 
molin or Tweek, before use. The sound 
was the same, to me, whether the 
plugs were treated with the chemical 
conditioners or not. 

Monster Cable's X -Terminators are 
the largest, most elaborate banana 
plugs available in this country for ste- 
reo connections. And although they re- 
quire special connectors, adding 
slightly to the cost, they are worth the 
trouble and expense. Gary Krakow 

(Editor's Note: X -Terminators are 
also available with black -anodized, in- 
sulated barrels for $25 per pair, and in 
a lower cost version, the Powerconnect 
II, priced at $17 per pair. The Power - 
connect II requires a screwdriver to 
lock the banana barrel, and it has a 
female jack for piggybacking other ba- 
nana plugs. -1.8.) 
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"It is so clearly superior 
to past amplifiers in the low- to 

mid -priced range-not to mention 
most amplifiers two to three times 
its price- that I can unhesitatingly 
recommend it for even the most 
demanding high end system" 

Anthony Cordesman 
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AURICLE 

ONE 
LISTENER'S 
CD PLAYER 
SURVEY 
Company Addresses 
Denon, 27 Law Dr., Fairfield, N.J. 

07006. 
For literature, circle No. 100 

Discrete Technology, 2911 Oceanside 
Rd., Oceanside, N.Y. 11572. 
For literature, circle No. 101 

Magnavox, c/o NAP Consumer Elec- 
tronics, P.O. Box 6950, Knoxville, 
Tenn. 37914. 
For literature, circle No. 102 

Meridian, c/o Madrigal Ltd., P.O. Box 
781, Middletown, Conn. 06457. 
For literature, circle No. 103 

Mission Electronics, 5985 Atlantic Dr., 
Unit 6, Mississauga, Ont., Canada 
L4W 1S4. 
For literature, circle No. 104 

Nakamichi U.S.A. Corp., 19701 South 
Vermont Ave., Torrance, Cal. 90502. 
For literature, circle No. 105 

NEC Home Electronics, 1401 Estes 
Ave., Elk Grove Village, III. 60007. 
For literature, circle No. 106 

Revox, 1425 Elm Hill Pike, Nashville, 
Tenn. 37210. 
For literature, circle No. 107 

Sony, Sony Dr., Park Ridge, N.J. 
07656. 
For literature, circle No. 108 

Yamaha, 6660 Orangethorpe Ave., 
Buena Park, Cal. 90620. 
For literature, circle No. 109 

I can't help wonder what the average 
person shopping for a Compact Disc 
player would say it he or she were 
suddenly exposed to one of the little hi- 
fi magazines which talk about the aver- 
age CD player in terms of "digititis" 
and describe the sound as capable of 
driving a reviewer out of the room. I 

suspect that if he or she happened to 
own an average moving -magnet car- 
tridge, automatic turntable, mid -fi tran- 
sistor electronics and box speakers, 
the reaction would be a deserved in- 
credulity. 

Even the worst -sounding Compact 
Disc players I have heard, the very 
early ones, were not bad enough to 
justify reviewers' tantrums. In fact, our 
average listener might well have found 
such players to be flatter, more dynam- 
ic, and more musical than a combina- 
tion of the average low-cost cartridge, 
turntable, and extra gain stage re- 
quired for the phono input. Chances 
are, too, that a low-cost mid -fi receiver 
or amplifier would have been suffi- 
ciently hard and lacking in detail in the 
upper midrange and highs to mask 
many of the problems in a mediocre 
CD player. And most low-cost, Ameri- 
can -made speakers would have been 
sufficiently slow and rolled off in the 
highs to further disguise a player's 
problems. 

At the same time, it is all too clear 
that today's Compact Disc players are 
not perfect. They may do a wonderful 
job of eliminating most forms of noise 
and distortion we have come to recog- 
nize in phono records and analog 
tapes, but they also introduce new 
ones. This is clearly reflected by the 
effort manufacturers have put into im- 
proving the better third -generation 
players. There are good sonic reasons 
why manufacturers have rushed to up- 
grade the laser, drive system, loading 
system, filters, phase response, immu- 
nity to shock, output stages, and virtu- 
ally every other aspect of their original 
machines. 

However, even the best CD players 
now available still have audible prob- 
lems that offset many of their advan- 
tages. While these problems may not 
be all that apparent on the average 
mid -fi system, they are audible on top - 
grade transistor or tube electronics 
and on top -grade electrostatic, ribbon, 
or cone speakers. Although the best 
current Compact Disc players are far 
better than the first generation, they 
are just beginning to be competitive 
with the kind of top -grade phono sys- 
tem that can cost well over $1,000. 

Admittedly, any Compact Disc play- 
er is superior to the best home turnta- 
ble or tape deck in some important 

areas. The CD player has virtually flat 
frequency response, and this re- 
sponse stays constant over a wider 
range of signal levels than does a tape 
or LP system. There is no resonance, 
wow and flutter or speed error, so tim- 
bre and pitch are more exact; no non - 
digital or frequency -modulated system 
has been able to avoid audible prob- 
lems in these areas. There are no ma- 
jor setup problems of the kind that are 
inevitable in a phono or tape system, 
and no inherent problems in geometry 
of the kind that limit even the best 
straight-line tracking tonearms and 
cartridge designs. Properly manufac- 
tured CD players also have a higher 
"ceiling" in terms of maximum dynamic 
range, far better (and more consistent) 
separation between stereo channels, 
and less inherent noise. These are all 
very real and audible merits of the 
Compact Disc format. 

At the same time, every CD player I 

have heard to date suffers from prob- 
lems which show up all too clearly on a 
top-quality sound system. These in- 
clude an inability to resolve low-level 
musical detail, harmonics, and "air" as 
naturally as the very best record -play- 
ing systems and tape decks. In the 
frequencies above about 3 kHz, all CD 
players exhibit at least some "hard- 
ness" or lack of realistic musicality that 
is not apparent on a top-quality record - 
playing system or tape deck. On most, 
but not all, CD players there is also a 
loss of smoothness or musical coher- 
ence from top to bottom that is most 
often reflected in slight problems in the 
consistency of imaging, and in a slight 
leanness and lack of coherence in the 
midrange. Even on the best players, 
there is at least a slight tendency to 
reduce the width and depth of the 
sound stage. 

These problems may or may not be 
the result of phase distortion. There are 
other potential causes, and I suspect 
that the problems are more likely to be 
an interactive combination of faults- 
beginning in the recording studio and 
continuing on to the output jacks of the 
CD player-than the result of any sin- 
gle cause. They are not, however, 
imaginary, and they are recognized by 
most manufacturers of CD players. I 

have talked to the importers and manu- 
facturers of several top models, includ- 
ing Denon, Meridian, Mission and Ya - 
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maha. All admit that today's CD play- 
ers have sonic weaknesses, although 
all are a bit irritated at the extent to 
which these faults have been exagger- 
ated in some of the little audiophile 
magazines. 

Individual CD players also sound 
very different from one another, and 
some sound distinctly mediocre. A CD 
player does, after all, employ an ex- 
ceedingly complicated chain of me- 
chanical, optical, digital and analog 
technologies. This chain involves a 
wide range of parts and components, 
and even the most expensive home 
CD player is forced to make some 
compromises to integrate them into a 
single unit. Every design problem and 
technical compromise in the chain 
contributes to what operations analysts 
sometimes call the "error budget," the 
full list of variables which can cause 
distortion. 

Many of these errors cannot yet be 
fully detected or measured by today's 
technical methods, although serious 
audiophiles may wish to look at the 
November 1984 issue of the French 
Son magazine and the first issue of the 
new British Which Compact Disc. 

Son tested nine different Compact 
Disc players and found significantly 
different performance with regard to 
separation, distortion, and phase, 
pulse and square -wave response. The 
machines with the worst measure- 
ments, all of which use the 16 -bit pro- 
cess developed by Sony, had well over 
80° of phase shift, poor 1 -kHz square - 
wave performance and a considerable 
amount of ringing. 

Which Compact Disc tested 23 CD 
players and revealed some very differ- 
ent capabilities to resolve information 
according to level. None of the players 
under survey proved able to resolve at 
the ideal 16 -bit sampling rate, and sev- 
eral of the machines rarely went much 
beyond 14 bits. 

Further, the word "digital" does not 
mean that CD players do not need 
complex and high -gain analog output 
stages. I have taken the cover off a 
number of CD players and often found 
analog output stages that have the de- 
fects of those in a $20 portable radio. 
Some manufacturers make many of 
their cost compromises at this point in 
their designs, and some use circuitry 
that is normally unacceptable in even a 

Denon DCD-1800 
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bargain -basement receiver. These 
compromises include the use of the 
kind of high -gain op -amps that are no- 
torious for poor sound character and 
the kind of integrated circuits which 
have been recognized by many audio- 
philes as a major source of sound 
problems for years. 

Some manufacturers also use multi- 
plex circuits that switch back and forth 
between channels every 11.3 µS, and 
while this switching is not audible, it 

may lead to problems in other areas. 
Some players have low-grade, unby- 
passed electrolytics in the output 
stage. Many players have low-cost 
power supplies, minimal -quality 
grounding, and too much feedback. 

The irony is that the analog audio 
stages in CD players may well be the 

primary source of many of the sound 
problems that some reviewers claim 
are caused by "digititis." These prob- 
lems are so bad, in fact, that the British 
magazine Hi -Fi News & Record Review 
published a long article in its Decem- 
ber 1984 issue which explained how 
the analog circuits in digital players 
ought to be fixed. 

This brings us to the bottom -line 
subject of this review: If CD players are 
not perfect, how well do they compare 
to alternative sources of sound and 
how do they differ by model? I recently 
had the opportunity to listen to a wide 
range of Compact Disc players for at 
leas' several days at a time, using a 

system with Audio Research SP10 and 
D250a1 electronics driving Infinity RS 
IB, Quad ESL -63 and JBL 250Ti speak- 
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Today's CD players may do 
a great job of eliminating 
most forms of distortion 
we recognize, but they also 
introduce new ones. 
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ers, and the Stax Lambda Pro ear - 
speaker system. 

I was able to compare Compact 
Discs on these players to analog rec- 
ords on several turntable and tonearm 
systems. These included a range of 
top-quality cartridges on combinations 
of the SAEC WE -407/23, Dynavector, 
and Eminent Technology arms on the 
VPI turntable; the revised Alphason 
arm on the Oracle Delphi Mk II, and 
Sumiko's The Arm on the SOTA Sap- 
phire turntable. I also used a Tandberg 
TD -20A SE tape deck, and two sec- 
ond -generation dubs from the master 
tapes of recordings which I also had in 
LP and CD form. Since I was conduct- 
ing separate cartridge and cable sur- 
veys during my listening to CD players, 
I was able to go to great lengths to get 

the best sound out of each record - 
playing system. 

You may not have a similar system, 
but you can repeat many of my musi- 
cal comparisons. I made heavy use of 
several CD and record combinations. 
These included Jazz at the Pawnshop 
and Cantante Domino on the Proprius 
label; Dave Grusin's Discovered Again 
on Sheffield and his Mountain Dance 
on GRP and Nimbus; Willie Nelson's 
Stardust on CBS; the Sheffield Track 
and Drum records; Vivaldi's Four Sea- 
sons on Telarc; Michala Petri's Record- 
er Concertos on Philips, and Dafos and 
Popular Masterworks of the Baroque 
on the Reference Recordings label. I 

particularly recommend Jazz at the 
Pawnshop as the best demonstration I 

have yet heard of the sound -stage po- 

tential of CD. The results of my listen- 
ing comparisons are below. 

Denon DCD-1800 
The $800 Denon DCD-1800 has an 

excellent mechanical feel, good pro- 
gramming features, good ease of op- 
eration, relatively low vulnerability to 
shock, and exceptional ability to re- 
solve low-level detail on test discs. It is 
marred, however, by a relatively hard 
or aggressive upper midrange and tre- 
ble. It fails to provide the low-level mu- 
sical detail, air, open sound stage, and 
depth of a top-quality record -playing 
system or tape deck. The overall 
sound is quite listenable, however, and 
most of the sonic problems in the up- 
per midrange and treble are no worse 
than those that result when records are 
played through my daughter's mid -fi 
Denon receiver. 

Discrete Technology LS I 

The Discrete Technology is a heavily 
modified Philips deck. The exact de- 
tails of the modifications are propri- 
etary, but the sonic result is a distinct 
improvement in the detailing and natu- 
ral musical character of the upper mid- 
range and treble. Imaging and depth 
are distinctly more open than the stan- 
dard Philips and most Sony -process 
machines. The bass is also a bit more 
extended than usual, but the LS I does 
not have the power, natural timbre, or 
distinction between bass notes of the 
Meridian players (discussed below). 
As is the case with all of the better new 
players, the Discrete Technology, at 
$1,195, seems to "lock in" with some 
discs and not with others. 

These differences have led one Brit- 
ish manufacturer, Cambridge Audio, to 
develop an $1,800 machine which has 
the equivalent of switchable phono 
equalization to adapt the player to dif- 
ferent "types" of CDs. I have not heard 
the production version of this machine, 
but it illuminates a problem in rating 
CD players. Unless you listen to a very 
wide mix of CDs, you may prefer one 
machine over another for the wrong 
reasons. A different set of reference 
CDs might well make another player 
seem preferable. 

Magnavox FD3040SL 
This Philips -made machine, typical 

of that company's current players, is 
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sweeter and more musical in the upper 
octaves than earlier Philips models 
and most of the first- and second -gen- 
eration Sony -process machines. It is 
notably less musical and less harmoni- 
cally natural, however, than the Dis- 
crete Technology, Mission, Meridian 
MCD or Meridian Professional players I 

listened to. This $449 unit definitely has 
the character of low- or medium-priced 
transistor equipment, with a loss of nat- 
ural lower -midrange energy and typi- 
cal transistor sound. The deep bass is 
also curiously lacking in natural force, 
and notes are a bit blurred and unnatu- 
rally hollow. It's not bad in comparison 
with most mid -fi electronics, but not 
quite competitive, in terms of realism, 
with the more natural musical sound 
available from a good turntable, like 
the AR, and a reasonably priced 
Grado, Adcom, or similar cartridge. 

Meridian MCD 
The $699 Meridian MCD is one of 

several British modifications of a Phil- 
ips player, and is the machine that took 
Bert Whyte's fancy in a previous issue 
of Audio (see "Behind the Scenes," 
December 1984). It is an upgrade of 
the Philips CD -101, which was the first 
Compact Disc player Philips made, a 
top -loading machine sold in the U.S. 
under the Magnavox and Marantz 
brand names. (Incidentally, Magna- 
vox's version, the FD1000SL, is now 
available in the Washington, D.C. area 
for about $200. Not only is it still musi- 
cally superior to most second -genera- 
tion CD players using the Sony 16 -bit 
sampling process-although not to the 
latest third -generation Sony ma- 
chines-but I know of no $200 record - 
playing system that is the equal of the 
FD1000SL.) 

The Meridian version has an im- 
proved laser -drive interface, an im- 
proved filter, and high -quality analog 
electronics. It also deliberately empha- 
sizes sound quality over features. It is 
the one machine under review that 
does not provide a digital display or a 
wide range of programming features- 
none of which I have ever found to be 
of more than the most passing interest. 
(Even my. daughter cannot expand her 
interest in programming her Commo- 
dore 64 to programming the bands on 
her Duran Duran CDs.) 

The sound is generally excellent, but 

Every design problem and 
technical compromise 
contributes to a player's 
"error budget," the full list 
of variables that can cause 
distortion. 
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Mission DAD -7000R 

still lacks the air and detail available 
with the best cartridges used with the 
best turntables and tonearms. The Me- 
ridian MCD provided a more musical 
midrange and more air than any of the 
other CD players under test, but still 
suffered from a slight trace of hardness 
and lack of low-level harmonic detail. 
The sound stage is wide and high but 
slightly lacking in depth. 

The Meridian also has more bass 
than any other CD player I have lis- 
tened to; this bass is sometimes exag- 
gerated and a bit less controlled than 
on the better competition. With the CD 
format in general, I am more im- 
pressed with bass power than with 
bass control and definition, and this is 
particularly true of the Meridian in the 
case of complex percussion. Organ 

music, however, sounds much better, 
and the separation between low bass 
fundamentals is clearer on the Merid- 
ian MCD-and all of the other CD play- 
ers under review-than on either the 
VPI or SOTA turntables. 

I would still give a top-quality record - 
playing system the overall edge, but 
the Meridian MCD is definitely a 
"crossover" product that goes beyond 
mid -fi and at least edges into the high 
end. The best record -playing systems 
cost at least 50% more than the Merid- 
ian, and many cost far more than twice 
as much. I know of no current record - 
playing system that can surpass the 
Meridian at its price, or of any CD play- 
er that can provide so many of the 
advantages of the CD format with so 
few of the deficiencies. 
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Manufacturers admit that 
CD players have sonic 
weaknesses, but they are a 
bit irritated at the extent 
to which some have 
exaggerated these faults. 
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Meridian Professional 
The Meridian Professional carries all 

of the improvements found in the Me- 
ridian MCD several steps forward, al- 
though at what may be a painfully high 
price: $1,400. It also is something of a 
transitional product, since Meridian is 
developing a new transport that they 
are planning to have out soon. The 
Professional is, however, important be- 
cause it is still better than the MCD in 
resolving both the bass and the upper 
octaves. In fact, it begins to challenge 
even the very best phono systems in 
natural musicality, although I would ar- 
gue that cartridge/arm/turntable com- 
binations in the $1,800 -plus range are 
still "sweeter" than the Professional, 
and capable of producing more natu- 
ral musical harmonics. 

The Professional is also interesting in 
that it has the bass power of the Merid- 
ian MCD, but without any indication of 
a slightly swollen bass or any lack of 
bass detail. The Professional also ap- 
proaches even the best moving coils in 
terms of depth, imaging, and sound - 
stage width-although it is not a direct 
rival. Equally important is that it seems 
far less sensitive to differences be- 
tween CDs than most players. 

This machine will be of immediate 
interest only to audiophiles with con- 
siderable money to spend, but it also 
gives an impressive indication that less 
costly, fourth -generation CD players 
will be even better than the more af- 
fordable machines now on the market. 
It also indicates, I think, that CD may 
yet be able to equal or outperform ana- 

log discs even in the areas where LPs 
now retain superiority. 

Mission DAD -7000R 
The latest Mission I have listened to 

is a modification of both the Mission 
7000 and the original 7000R, and is 
still something of an interim product. 
The 7000 series was originally expect- 
ed to use a new 16 -bit chip being de- 
veloped by Philips to overcome in- 
creased quantization noise. Unfortu- 
nately, large-scale delivery of the chip 
has been delayed to 1986-87, and Mis- 
sion has had to settle for the older, 14 - 
bit chip which has been standard with 
all Philips Compact Disc players, in- 
cluding the Meridian. 

However, the Mission DAD -7000R 
incorporates many of the same types 
of improvements that are found in the 
Discrete Technology and both Merid- 
ian players, and comes very close in 
sound quality to the Meridian MCD and 
the best record players. The Mission's 
bass, in fact, seems slightly better con- 
trolled and more natural than the Me- 
ridian's, although it still seems to be a 
bit lacking in natural force or power. 
The Mission's weakness in comparison 
to the Meridian players is that it still 
retains a slight upper -midrange em- 
phasis or hardness. This emphasis is 
similar to that of the Discrete Technol- 
ogy player. It may initially appear as 
more detail, but eventually it shows up 
as a less detailed and less harmonical- 
ly natural rendition of low-level pas- 
sages and harmonics. 

The DAD -7000R, a reworked version 
of the Philips CD -104, also looks and 
feels a bit cheaply made. The loading - 
drawer mechanism is not impressive, 
the programming features are a bit 
more awkward than those of most oth- 
er players, and the control buttons are 
tiny and anything but positive in han- 
dling and feel. 

The Mission is somewhat more sen- 
sitive to shock, floor vibration, and 
acoustic breakthrough than most of the 
other Compact Disc players I have 
tested, although using Mission's 'so - 
plat isolating platform ($59) will reduce 
most of these problems to the same 
level as those of other players. The 
DAD -7000R does not provide RCA 
jacks, and the hard -wired interconnect 
cable provided as a substitute is soni- 
cally adequate, but scarcely top-quali- 
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Ironically, it is the analog 
stage of a CD player that 
may cause the sound 
problems that are often 
blamed on "digititis." 
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ty and too short for many component 
systems. At $749, the DAD -7000R is 

one of the best CD players I've heard, 
but it does give the appearance of 
having engineering compromises. 

Nakamichi OMS -5 
The Nakamichi OMS -5 is a beautiful- 

ly styled machine that uses the Philips 
sampling process and high-grade fil- 
ters and output stages. It lacks the 
usual keyboard -worth of useless pro- 
gramming features, and it has no re- 
mote control; these are available for 
more money in the OMS -7. (But again, 
who uses all those pushbuttons? For 
what purpose?) 

The $995 OMS -5 is sonically inter- 
esting in that it has an excellent capa- 
bility to resolve musical detail on per- 

cussion and chamber music; arguably, 
it outperforms the Denon in this regard. 
The overall sound quality is roughly 
equal to that of the Mission and Merid- 
ian MCD in most respects, but the 
OMS -5 does not succeed in resolving 
detail in the upper octaves as well as it 

does in the bass and midrange. The 
treble is slightly lean and hard, and 
there is less depth. 

The Nakamichi ranks close to the top 
but is surpassed by the Mission, Me- 
ridian Pro, and Meridian MCD. It also 
does not have quite the natural musical 
life of the best record -playing systems. 
Nevertheless, I doubt if anyone is go- 
ing to be disappointed by this ma- 
chine. It handles discs beautifully and 
was the only machine I auditioned 
where loading a second disc on top of 

the one being played (to ensure better 
tracking) did not give an occasional 
improvement in sound quality. 

NEC CD -705E 
The NEC CD -705E produces gener- 

ally pleasant sound and seems to be 
exceptionally soundly built. The $749 
unit has all the usual advanced push- 
button programming features, a nice 
remote control (with its own place for 
storage inside the machine), and very 
good ergonomics. The tonal balance in 
the midrange and highs is a bit softer 
than many other CD players, and the 
sound is good on medium- to high- 
level passages. The NEC does not, 
however, provide the air or harmonic 
detail of a top-quality record player 
and has notably less depth. Sound - 
stage size is slightly collapsed, low- 
level passages are not quite as clean 
as on the Mission, both Meridians and 
the Nakamichi, and the NEC does not 
have quite the others' ability to handle 
massed strings, or transients like those 
produced by the triangle. 

The NEC is not at the top of my list, 
but I should stress that it is a very 
musical machine. Its accuracy of pitch 
and timbre was sometimes audibly su- 
perior to that of the reference record 
players, and its excellent separation 
sometimes resulted in better imaging. I 

suspect these differences owed more 
to weaknesses in record production 
and quality control, however, than to 
any inherent weaknesses in the SOTA, 
VPI, and Oracle turntables. The NEC - 
705E otherwise had the usual prob- 
lems that seem to emerge in most CD 
sound, and it was not sonically com- 
petitive with the best record -playing 
systems and tape decks. This model is 
far more musical than the earlier NEC 
CD -803, which was relatively irritating 
and hard. It is certainly competitive 
with many record -playing systems 
available in the same price bracket. 

Revox B225 
The Revox B225 is beautifully made 

and has all sorts of complex program- 
ming features. Sonically, however, it 

ranks between the Denon and the 
NEC, and below the Mission and both 
Meridians. The upper octaves of this 
$1,150 player are a bit too hard, and 
resolution of low-level musical detail is 
only adequate. Two samples also re - 
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vealed a somewhat odd sound stage. 
Depth was better than in many earlier 
CD players, but width and height 
seemed to collapse to a marked and 
undesirable degree. 

Sony D-5 
This portable CD player, which costs 

$299.95 (plus $49.95 for the optional 
battery pack/carrying case), is notice- 
ably more musical than the most ex- 
pensive first- and second -generation 
Sony machines, and outperforms 
many models, from other companies, 
that are much more expensive. It is 
further evidence that Sony's 16 -bit pro- 
cess can overcome its initial inferiority 
to the Philips technology. The D-5 
scarcely competes in sound quality 
with Sony's newest top -of -the -line ma- 
chines, or even the Magnavox 
FD3040SL. The sound is slightly unfo- 
cused and sweet, however, rather than 
hard, and the imaging and sound 
stage are acceptable, even if the D-5 
sounds slightly compressed and less 
accurate in instrument placement than 
the best CD players. Most competitive 
low-cost players are far less musical in 

the highs and much more fatiguing. 

Yamaha CD -2 
The Yamaha CD -X1 and CD -2 sound 

almost exactly alike, and are sonically 
close to the Denon DCD-1800. The Ya- 
maha CD -2 reproduces slightly less 
low-level musical detail than the 
Denon, but is softer in the upper mid- 
range and highs. This makes it a very 
listenable mid -fi machine with a more 
forgiving character than that of many 
other CD players. 

The $599 CD -2's controls are also 
well thought-out. It has an excellent set 
of readouts and programming fea- 
tures, and a good remote control. The 
Yamaha CD -2 does not rank with the 
Mission or Meridians, but, like the NEC, 
it is a pleasant mid -level machine. 

Yamaha CD -3 
The Yamaha CD -3, priced at $499, is 

a warning that newer is not necessarily 
better. Like many CD players which 
attempt to keep prices to an absolute 
minimum, the CD -3 has highs that are 
a bit hard and fatiguing, and its gener- 
al sound character seems to mix that 
of an inexpensive receiver with the 
general upper -octave problems de - 

If the best CD players do 
not represent the ultimate 
evolution of hi-fi, they still 
are able to provide 
excellent high -end sound. 
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Yamaha CD -3 

scribed earlier. This Yamaha is a good 
reminder to listen closely to any CD 
player before buying, and not to buy 
on the bas s of price alone. 

CD Players vs. 
Record -Playing Systems 

To sum up, the best record players, 
to my mind, still retain a slight edge 
over CD players (or, in sonic terms, 
lack one). The best CD players, how- 
ever, are already directly competitive 
with, or superior to, most record play- 
ers in their price range and are far 
superior to the initial generation of CD 
players. If they do not represent the 
ultimate evolution of high fidelity, they 
certainly can provide excellent high - 
end sound. The Mission and the two 
Meridian units also indicate that future 

generations may yet surpass even the 
very best record players 

I also should note that the Mission, 
Meridian MCD, and Meridian Profes- 
sional players are already good 
enough to help me evaluate the best 
turntables. Their ability to provide a flat 
response and dynamic range in loud 
passages helped me confirm, for in- 
stance. that the latest VPI HW-19 could 
produce a slightly flatter mid -bass and 
more midrange detail than the SOTA 
Sapphire, and also that the VPI was 
slightly more prone to certain kinds of 
low -frequency acoustic breakthrough. 
Whatever the weaknesses of today's 
CD players, they already expose some 
of the deficiencies in even the very 
best record -playing components. 

Anthony H. Cordesman 
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COMPACT DISCS 

THE MIDAS TOUCH 

Love Over Gold: Dire Straits 
Warner Bros. 9 23728-2. 

Dire Straits' head honcho, Mark 
Knopfler, is a musical genius. There- 
I've fallen into the cliché trap once 
again-knowingly this time, however, 
because genius seems the only term 
that adequately describes the man's 
talents. His limpid, trademark guitar 
floats along and shines above the rock 
axe heap; his moving, erudite lyrics 
come across beautifully with or without 
music; his melodic sense is impres- 
sive. Under his guidance, Dire Straits 
has achieved here the most soulful, 
seamless interplay of acoustic and 
synthesized sounds on record. And 
Knopfler is no slouch in the production 
department either. 

The 1982 Love Over Gold was Dire 
Straits' fourth album, an ambitious re- 
cording that contained not one single - 
length cut. This Compact Disc version 

is a model of clear, accurate sound 
reproduction of the original analog re- 
cording. I'm particularly fond of the 
way Knopfler sets up a muted, atmo- 
spheric, synthesized intro and pierces 
it with an achingly beautiful sliver of 
acoustic guitar and/or piano. He does 
this to perfection on the 14 -minute -long 
introductory epic, "Telegraph Road." 
The first few heart -stopping notes from 
acoustic guitar and piano appear lumi- 
nously over a background of extended 
high synthesizer sounds, a muted crash 
of thunder, and a big, deep bass pool 
spreading languorously from a single 
synth bass note. 

The digital cleanup exposes 
Knopfler's extraordinary and subtle 
production values. Layers of instru- 
mentation are cleanly defined, and in- 
dividual instruments are perfectly artic- 
ulated. The quick thrill of a bongo run 
in the right channel on "Telegraph 
Road," every catch and tear in 

Knopfler's distinctive, near -adenoidal 
voice, and the brief echo of footsteps 
on bare floor in "Private Investigations" 
all have a lit -from -behind clarity that 
speaks of excellence in the studio. 

These five extended cuts are, by 
turn, soothing, electrifying, rocking, 
and thought -provoking. It's a splendid 
CD and a gorgeous recording-drop 
your gold on the shop counter for the 
love of it. Paulette Weiss 

Monk's Moods: The Great Jazz Trio 
Denon 38C38-7323. 

Sound: B+ Performance: B 

How can you go wrong with a CD full 
of classic Thelonious Monk composi- 
tions? You can't, but while the Great 
Jazz Trio turns in a solid performance, 
they add little to the many classic re- 
cordings of these tunes. The Great 
Jazz Trio is essentially pianist Hank 
Jones and whoever he has in the 
rhythm section; on Monk's Moods it's 
the stalwart bass of Eddie Gomez and 
the lesser known drummer Jimmy 
Cobb. 

Jones is a pianist in the Monk mold, 
sparse and methodical; there's never a 
stray note or errant burst of sentiment. 
He's been here before, and on this 
recording he sometimes sounds like it. 
He gives "Blue Monk" a hesitant, per- 
functory reading, and "Ruby My Dear" 
is saved by a bending read of the 
melody from Gomez. 

Trumpeter Terumasa Hino guests on 
" 'Round About Midnight" with a witty, 
acerbic run on Monk's classically mel- 
ancholy tune. But the reverb on his 

Jimmy Cobb, Hank Jones and 
Eddie Gomez 
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trumpet is unnatural and distracting 
next to the dry recording that the trio 
receives. On "Jackie-ing" Jones uses 
a Yamaha DX -7 synthesizer to emulate 
the organ and xylophone of a circus 
band, but these synthesized sounds 
are buried in the mix of marching drum 
rolls and then abandoned once Jones 
takes off on his solo. 

Jones does rise to the occasion for 
the rousing "Bemsha Swing," with 
Cobb's churning African polyrhythm 
underpinning the pianist's stabbing 
percolations on top. "Misterioso" lives 
up to its name with a wash of cymbals 
revealing the Móbius-strip melody 
played by Jones in split octaves. Hino 
returns for "I Mean You," firing up the 
group with a glistening, pointed solo 
and then trading fours all around in the 
most spontaneous moment on the 
entire disc. 

Overall, however, Monk's Moods is 

flat. It exists at a level below which 
great artists and state-of-the-art tech- 
nology rarely fall, but it never ap- 
proaches the heights, either. 

John Diliberto 

Born in the U.S.A.: Bruce Springsteen 
Columbia CK38653. 

The drums on the opening (and title) 
cut of Born in the U.S.A. slam out of the 
speakers with the wallop of a Mack 
truck hitting a concrete road divider at 
80 mph. Hot on its tail comes the Boss' 
voice, tough as an 18 -wheeler's tires 
and sounding like it's seen just about 
as much mileage. This intro sets the 
pace and tone of the song that has 
become the American rock anthem of 
the decade. This cut is also one of the 
six (!) Number One singles from a re- 
markable LP which has been at or near 
the top of the charts for well over a 

year now. 
Bruce's images of the open road, 

desolation, smoldering passion, and 
the working-class life with its lost 
dreams, lost loves and lost youth are 
quite straightforwardly produced. Like 
the man himself, there's no gimmickry 
here, just good, solid craftsmanship 
and an emphasis on communication. 
Bruce's pipes are almost always treat- 
ed with some reverb, and occasionally 
an instrument is strategically located in 
one channel or split for greater effect, 
like the guitar running clear and 

steady, like raindrops, in the right 
channel of "I'm on Fire" or the split left - 
right percussion in "Darlington Coun- 
ty." But in general, this is an unclut- 
tered production geared to let you hear 
Bruce and the faithful E Street Band 
with nothing in the way. 

This Compact Disc version of the 
original analog recording does full jus- 
tice to the rock -steady production, pro- 
viding a deep, bottomless between -cut 
silence out of which Max Weinberg's 
signature drum intros burst forth, and 
an extended dynamic range to handle 
the sudden volume transitions. Wein- 
berg's intros lead off most of the 12 

cuts, sometimes sounding dry and 
tight, as on "Born in the U.S.A.," some- 
times sounding full-bodied and tubby, 
as on "Cover Me." 

Bruce's voice, whether presented in 

the foreground or shoved back into the 
mix, is always the focal point. The de- 
liberately muddy quality of "Darlington 
County" pulls Bruce inward and makes 
him one of the boys, all joining in to 
sing the raucous "sha la la" vocal 
chorus with infectious good humor. It's 
all Bruce up front, though, on "I'm on 
Fire." He speaks straight to the soul 
with his barely restrained passion. The 

sense of intimacy is positively mois- 
ture -producing. His freight -train hoot 
cuts into the senses like the knife de- 
scribed in the song. 

"Dancing in the Dark," "Cover Me," 
"Glory Days," "I'm Going Down"-by 
now, you know all this stuff by heart. It 

will suffice to say that this CD version 
of Born in the U.S.A. is a must -have 
rock album in a nearly perfect format. 

Paulette Weiss 

Swept Away: Diana Ross 
RCA PCD1-5009. 

Diana Ross glitters in her sleep. It's 
true. My friend Eddie swears she does, 
and he should know; he s her Number 
One Fan, and he knows everything 
about her. 

I don't know about Ms. Ross' sleep- 
ing habits, but I do know that this shim- 
mering CD version of Swept Away 
bears the special glow that the sophis- 
ticated singer brings to most projects 
in her ken. Ross has assembled the 
glitterati of the pop music world to as- 
sist her in the production, perfor- 
mance, and writing of this 10 -cut disc. 
Lionel Richie, Daryl Hall, Jeff Beck, Ju- 
1 o Iglesias, Nile Rodgers, Arthur Bak - 

Bruce Springsteen and the 
E Street Band 
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er, Karla De Vito, Robby Benson (yes, 
the Robby Benson), Richard Perry and 
Bob Dylan are just a few of the artists 
who have contributed to Swept Away. 
Although the disc is far from perfect 
(weak cuts like Ross' lethargic version 
of the rousing oldie "Rescue Me" sit 
like lumps of coal among the dia- 
monds), when the material suits the 
singer, the glow can be seen from 
Kansas to Georgia-Georgia in the 
U.S.S.R., that is. 

Such is the case with the opening 
selection, "Missing You." This is Lionel 
Richie's touching remembrance of the 
late Marvin Gaye, written especially for 
Ross, Gaye's longtime friend and 
short -time collaborator. The sense of 
yearning, of loss and sorrow, is aching- 
ly apparent in the singer's voice, which 
weaves through the deceptively simple 
melody with grace and restraint. 

The digital version of the original 
1984 recording is breathtakingly clear. 
On the above cut it captures with stun- 
ning clarity the sweet chiming of the 
opening electric piano notes, the 
breathy, sad intimacy of Ross' voice, 
the almost subliminal accents of cym- 
bal and maracas. The production work 
on "Missing You," by Richie and 
James Anthony Carmichael, is exqui- 
site. Bernard Edwards, half of the fa- 
mous Chic production duo (the other 
half, Nile Rodgers, is represented on 
this disc as well), has lent his talents to 
"Telephone," a spiffy cut with some 
superb special effects, like the magni- 
fied sound of a rotary telephone being 
dialed as though it were right next to 
your earbone. Daryl Hall and Arthur 

-a, 

3 

Diana Ross' technically 
superb CD of Swept Away 
offers outstanding clarity 
as well as a firm sense of 
depth and breadth. 

Baker polish up the title song with 
some hot percussion, channel shifting, 
and vocal echoes. Here, Jeff Beck's 
searing guitar burns a smoky hole right 
through the middle of the cut. Richard 
Perry and Raymond Arcusa pile on 
banks of strings and great swelling 
heaps of vocal choruses to highlight 
Julio Iglesias and Ross in their debut 
duet, "All of You." Ross' golden voice 
appears in the thick instrumental sup- 
port like a river of hot honey, Julio's like 
a stream of warm milk. Together they 
make a nice blend in a song which, 
despite all the Sturm and Drang of the 
arrangement, comes off as rather lus- 
terless. 

Ross produced the rest of the disc, 
and proves herself no slouch in this 
department. Best of all, she's willing to 
take some risks. The quirky "Nobody 
Makes Me Crazy Like You Do" is a truly 
freaky little number, one I would not 
have expected the ultra -smooth Ross 
to have attempted. "Touch by Touch" 
has some unique percussion work, 
with a slight Caribbean cast and a defi- 
nite flair for the unusual synthesizer 
accent. 

Again, this Compact Disc is techni- 
cally superb. Clarity is outstanding. 
There's a real sense of instrumental 
presence, and left -to -right and front -to - 
back shifts give a firm sense of depth 
and breadth. The extended dynamic 
range shows off the big orchestral 
guns brought out for the Iglesias/Ross 
extravaganza and captures the song- 
stress' softest whisper with ease. A 
jewel -box setting for the glittering Di- 
ana Ross, night or day. Paulette Weiss 

Echo Canyon: James Newton 
Celestial Harmonies CD CEL 012. 

Sound: A- Performance: A+ 
Improvisation and intuitive under- 

standing are the hallmarks of great 
jazz. Nowhere are these qualities more 
evident than in the solo improvisation, 
where the musician is left entirely to his 
own devices and creative instincts 
without a written score or other per- 
formers to fall back on. Virtuoso flautist 
James Newton is one of the few artists 
who don't need a net. 

Echo Canyon places Newton's im- 
provisational skills between the forces 
of nature and technology, welding 
them together with his brilliant aerial 
displays. Playing in Carson National 
Forest in New Mexico, Newton uses 
the crisp echoes and reverberation of 
the Echo Amphitheatre to unveil a vari- 
ety of moods and feelings. The flute is 
his baton, the canyon his orchestra, 
caught in all its resonance by skillful 
miking and digital recording. 

Newton runs the range of flute tech- 
niques, with overblown notes on the 
squealing "Firebreath" and bluesy vo- 
cal interpolations on "Ise." "Kamaku- 
ra" evokes the sounds of the Japanese 
shakuhachi, with subtle strokes like the 
brush of a feather. 

"O'Keeffe," named for the desert art- 
ist Georgia O'Keeffe, is a maze of ech- 
oes, simultaneously ascending and 
descending, following the dazzling 
flights of Newton's improvisations. 
Newton can be playful, as on "Ritual 
Distance," where he taunts the echoes 
to follow him. He can also create omi- 
nous, layered waves of sound with the 
slow lament of his bass flute on "Land 
of Enchantment." 

Throughout, Newton is accompa- 
nied by a choir of crickets and night 
birds, singing to their own secret ar- 
rangements. In listening to this seam- 
less recording, with each piece con- 
nected by crickets, I sometimes got 
the feeling that the sounds of nature 
were artificially juiced, like the crowd 
noises of a live rock album, but that's 
the only drawback of this enchanting 
excursion. 

Even in LP form this was a pristine 
recording, but the CD reveals a newer 
level of nuance and sound shaping 
and is the better way to travel through 
Echo Canyon. John Diliberto 
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Jacques Van Oortmerssen 
is an exciting performer, 
and the historical organ he 
plays has considerable 
weight and power. 

Historical Organ at the Waalse Kerk 
in Amsterdam. Jacques Van Oort- 
merssen, organ. 
Denon 33C37-7376. 

Denon has been recording many of 
the great historical organs in Europe. 
The latest in the series is this CD re- 
cording of the organ in the Waalse 
Kerk in Amsterdam. 

Many of the old organs in Europe 
have had to be rebuilt or restored or 
revised. The organ in this recording 
was built in 1680; work was done on it 

in 1734 and again in 1965. At present, 
it is in excellent condition. 

The church has a reverberation peri- 
od just slightly over three seconds, and 
the organ sound is extremely brilliant, 
with great projection, clarity and articu- 
lation. The reeds are lovely, and there 
is a beautiful flute stop that organist 
Jacques Van Oortmerssen frequently 
employs. The low wind pressure of 
most of these old organs restricted 
pedal stops to 16 feet (32 Hz), but on 
this instrument a modern electric blow - 

4 

er gives them considerable weight and 
power down to that limit. 

Oortmerssen is an exciting organist, 
with gobs of technique. The "G Major 
Prelude," the "E Minor Sonata," the 
"Prelude and Fugue in D Major," and 
the "Partita Diverse" are given perfor- 
mances of considerable majesty. 

Denon has made some very suc- 
cessful record.ngs of these great old 
organs and deserves credit for the su- 
perb digital sound. Bert Whyte 

Debussy: Suite Bergamasque, Pour 
le Piano, Estampes, Images. Zoltán 
Kocsis, piano. 
Philips 412 118-2. 

If you like the piano music of Debus- 
sy, this CD is a real treasure. Pianist 
Zoltán Kocsis has a prodigious tech- 
nique, witness his fleet -fingered, bra- 
vura performance of the toccata from 
"Pour le Piano" and the "Jardins Sous 
et Pluie" from "Estampes." He also 
knows how to be richly expressive and 
lyrical, as with his lovely playing of the 
famous "Clair de Lune" from the "Suite 
Bergamasque." 

The piano has a high -definition, 
completely articulate sound, with ultra - 
fast transient attack. Even in the most 
rapid passages, there is never any 
blurring or smearing of detail, and the 
sound remains exceptionally clean 
and transparent. Although the instru- 
ment is miked rather closely, it is fur- 
nished with a warm, spacious ambi- 
ence that affords a natural -sounding 
perspective. Dynamic range is quite 
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Give us a foot... 
and we'll give you 

a concert! 
We've packed more musical perfection into one square 

foot than you may believe possible. The three-way 
Design Acoustics PS 8a speaker system handles up 
to 200 watts of power, yet is sensitive to the most 
delicate sounds you can hear. 

Part of the secret is our Point Source design, with 
the smallest possible baffle to eliminate destructive 
sound diffraction by 40%. Plus a down -firing woofer 
that delivers enhanced bass response. And our 

Optimized Decade Crossovers'" which insure clean, 
clear sound in the critical mid -range while improving 

stereo imaging. 
Be prepared for a delightful surprise when you 

hear the Design Acoustics PS8a for the first time. And 
another surprise when you hear the low cost. Write 
today for your nearest Design Acoustics dealer. 

Great stereo is just two square feet away. 

PS8a Three-way Point Source Speaker System 

DESIGN' 
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Sade Adu 

wide, and there are massively sono- 
rous chords which can be very de- 
manding of amplifier power. As al- 
ways, the magic quiet of CD provides 
an extra measure of realism. 

Bert Whyte 

Diamond Life: Sade 
Portrait RK 39581. 

Despite the exterior wall surrounding 
Sade's (Shar-day's) world of fettered 
feelings, this group's music has a pas- 
sionately emotional interior. The rather 
prison -like atmosphere is a political 
statement meant to show that we all 
suffer from the same afflictions. Living 
in the shadow of The Bomb, and in the 
social traps of life, all of us tend to put 
up a hard exterior to protect the vulner- 
able, sensitive person inside. 

That's what Sade does musically. On 
the outside, their music is glossy, com- 
mercial disco/jazz, seemingly without 
substance. But that bland coating has 
been applied with a skill that betrays 
the value and intensity of what's inside. 
If you don't know what to look for --if 
you don't acknowledge and share 
some of Sade's feelings-you'll miss 
the point. 

In decorating the sparse acoustical 
set on his imaginary sound stage, pro- 
ducer Robin Millar restricted himself to 
a small group of sounds. The ambi- 
ence feels very close, but contained 
within a large space. Millar gets this 
effect with expansive reverb, with an 
unnaturally fast decay to emphasize 
the feeling of being trapped. Concrete 
and steel seem to be the predominant 
surfaces of this unfriendly environ- 
ment; boosting the highs on the reverb 
unit's output does that. Millar puts each 
instrument in separate cells, with plen- 
ty of space between them, to reinforce 
the isolation. 

Musically, Sade keeps the textures 
lean. Short, sharp percussion prevents 

On Diamond Life, all of the 
instruments have been put 
in separate sonic cells, with 
plenty of space between 
them to reinforce a sense of 
isolation. 

clutter in the accompaniments. Sade 
always restrains the range of a dynam- 
ic swell or a change of timbre, con- 
serving resources in their bleak, pover- 
ty-stricken world. 

The sax solos that open two songs 
are similar, but different in important 
ways. In "Your Love Is King" Stuart 
Matthewman plays with a smooth 
sound, but he uses a rougher, slightly 
raunchy tone for "Frankie's First Affair." 
In the context of the style, that differ- 
ence speaks volumes. Lead singer 
Sade Adu responds to the sax in 
"Frankie" with a breathy vocal. 

Every song has a clear structure and 
a well-defined emotional and musical 
peak. The volume goes up, the texture 
becomes more complex, the perform- 
ers become more openly expressive, 
and sounds not heard previously sud- 
denly appear. Within the restricted dy- 
namic range, Sade does not forget to 
use contrasts to highlight a climax. 
When it occurs in "Frankie," Andrew 
Hale adds an almost inaudible touch of 
string sounds on synthesizer. 

An appropriately austere booklet 
complements the music with visual im- 
ages and typefaces that prepare you 
for the musical experience. The four 
stark photo portraits of the musicians 
capture Sade's spirit effectively. 

The question is whether Sade will 
break out of their self-imposed prison 
and show us the depth they really 
have. More of the same could degen- 
erate into neurasthenia. What do they 
have to say when they drop the pseu- 
do -shallow, punk/New Wave attitudes? 
If life is miserable, does Sade have any 
hope that society can change? 

Steve Birchall 

Afternoon in Paris: Stephane Grap- 
pelli 
MPS 821 865-2. 

Stephane Grappelli, the grand old 
man of the French jazz violin, carries 
on a tradition that flourished in the '30s. 
His jaunty, angular musical personal- 
ity, suave style, and gentle humor per- 
vade this disc. 

"Chicago" is a good example of his 
charming, slightly irreverent approach. 
With his first note, he introduces those 
characteristic rhythmic discrepancies 
which are a basic part of his musical 
vocabulary. He plays games with the 

steady background beat, coyly hold- 
ing a note too long or hesitating before 
starting a note, then jumping back onto 
the beat and continuing-with impish 
charm-as if nothing had happened. 

Melodically, he likes to interpolate 
small leaps between the main notes of 
a familiar tune, gleefully confusing you, 
and then returning to the tune some- 
where in the middle of a phrase. 

In "Autumn Leaves," Grappelli uses 
an unexpectedly rapid tempo, which 
turns out to be just casually fast when 
he settles into a happy, shuffling pace. 
After about a minute, he begins to dec- 
orate the melody with rapidly swirling, 
scalar passages. His special trick is to 
give an extra little emphasis, off the 
beat, to individual notes in the main 
melody. 

Later on, listen to Eberhard Weber's 
bass solo. You'll hear a few clues in 
this 1971 recording as to where We- 
ber's musical development would go. 
Occasional pitch bends and sliding 
tones hint at the inventive musical mind 
that would emerge and bring us Yellow 
Fields in 1976. Sitar technique (i.e., a 

phrase of sliding notes after a single 
pluck of a string) already had started 
to influence him. 

The sound quality on this disc is only 
average for the period. The piano tran- 
sients have far too much overload dis- 
tortion. In 1971, that amount of distor- 
tion was avoidable, and a mistake 
when it occurred. Also, the violin often 
interacts with the reverb, producing a 
harsh sound that could have been 
avoided. Producer Willi Fruth and engi- 
neer Rolf Donner get low marks for not 
taking greater care with this. 
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It was an irresistible impulse. There they were in the 
speaker demonstration room, looking just like twin 
baby cubs asleep on their own little tree stumps. 
The salesman dimmed the lights, turned a knob- 
viola! The room was suddenly awash with the 
sounds of their playful squeals and snarls. You were 
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Then came the not -so -cute part. It turned out that 
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Much of Dollar Brand's 
solo music occurs in the 
spaces between his notes, 
which are ample and truly 
silent on this CD. 

Fruth keeps the ensemble nailed in 
place on his imaginary stage, as if he 
were recording a tableau, not a play. 
The drums are a single unit on the 
right, and the violin, bass, and piano 
are clustered together near the center, 
as they would appear in a live perfor- 
mance. The image has a slight sense 
of depth but seems basically two-di- 
mensional-fairly typical for the period. 

Whenever the music gets soft, 
Fruth's compressor moves in for a 
"close-up shot" that keeps the level 
constant. Listen to "Tangerine" when 
the violin drops out to let the piano take 
a solo. You'd expect the level to de- 
crease, but it doesn't. Worse, the me- 
tallic distortion on the piano doesn't 
sound any better when it's closer. 

The booklet includes photos of the 
four musicians, but there is nothing 
that might help younger listeners dis- 
cover the elegant charm of Grappelli's 
playing. For those who already know, 
the disc is a nice document of his 1971 
style. Steve Birchall 

Anthem for the New Nations: Dollar 
Brand 
Denon 38C38-7261. 

Sound: A- Performance: B+ 
Dollar Brand, who also goes by the 

Muslim name Abdullah Ibrahim, is of- 
ten described as an economical piano 
player. It's an expression that's meant 
to be praiseworthy, but I've always 
thought of it as a consumerist way of 
describing things. A Volkswagen is 
economical, generic detergent is eco- 
nomical, but not art and music. In- 
stead, I'd say that Dollar Brand is dis- 
creet and tasteful, playing every note 
for its full meaning, with no loose ends 
or distracting bells and whistles. 

Anthem for the New Nations is a solo 
piano outing digitally recorded back in 
1978. These meditations offer the full 
spiritual range of Brand's music. 
"Biral" is a ritual dirge with a spacious, 
four -note ostinato played against a sol- 
emn blues refrain. "Liberation Dance" 
is one of those rousing, gospel -tinged 

anthems that Brand has mastered. 
This Compact Disc makes those 
charged, bass -note runs resonate with 
deft assurance. 

This is a dry recording, with little if 
any post -production reverb added. So 
Brand's piano has a sometimes harsh 
presence as the recording plays fully 
on contrasts between his sparse, low - 
register stabs and rippling, high -regis- 
ter runs. This works well for the angu- 
lar, jagged lines of "The Trial," reflect- 
ing Brand's misgivings about his 
homeland, South Africa. "Capetown" is 
rimmed with feelings of melancholy. 

Much of Brand's solo music occurs 
in the spaces between notes, which 
are ample and, on this CD, truly silent. 
His austere style can become wearing, 
however, with pieces like "The Wed- 
ding Suite" bordering on Spartan self- 
denial. But the immediacy of Brand's 
emotions and the lack of florid senti- 
ment that mars so many new solo pi- 
ano recordings makes this a cleansing 
listening experience. John Diliberto 
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Finally someone has made a true 
bookshelf speaker. The Cabasse 
Galiote is small enough to fit on an 
ordinary bookshelf but its sound is 
big enough to fill your room. The 
unique honeycomb dome woofer 
and external active conperisatorare' 
essential elements of this system 
and allow you to tailor the Galiote's 
bass response to matci your room 
and your tastes withou: adding a 
subwoofer. With 93.5dB for one watt 
input efficiency, you wcn't need an 
enormous amplifier either. If you 
want a speaker that wil be at home 
among your books but are unwilling 
to sacrifice dynamic range or wide 
frequency response, ask your local 
dealer to show you the Cabasse 
Galiotes. There is nothing else like it. 

Exclusive U.S. Distributor MADRIGAL LTD. Post Office Box 781, Middletown, CT 06457 ITT TLX 4942158 
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ROCK/POP RECORDINGS 
MICHAEL TEARSON 
JON & SALLY TIVEN 

FAITH, HOPE AND CLARITY 

Dog Eat Dog: Joni Mitchell 
Geffen GHS-24074, $8.98. 

Sound: B Performance: A- 
In light of Joni Mitchell's earlier al- 

bums, where romance and introspec- 
tion were usually framed by solid, ex- 
pansive guitar, the most unusual things 
about Dog Eat Dog are the preponder- 
ance of synthesized and computer - 
processed sounds, and the main con- 
cern of its lyrics: Our declining culture. 

Few artists have used the sound 
products of the technological revolu- 
tion more appropriately or more signifi- 
cantly. Mitchell, synth-wiz/coproducer 
Thomas Dolby, and bassist/husband 
Larry Klein have created and quoted a 
wide range of exceptionally melodious 
and complex synthesizer sounds. The 
fact that electronic instruments can 
never sound as warm and alive as the 
real thing is neither ignored nor de- 
nied. The hollowness and coldness of 
the electronic instruments are made to 
represent, and to evoke, the same attri- 
butes of the troubled civilization about 
which Mitchell sings. 

The album isn't devoid of the sort of 
confessional lyrics Mitchell is famous 
for; songs ostensibly about her person- 
al relationships open and close the cy- 
cle. But at its heart, this album focuses 
on the corruption, decadence, heart- 
lessness and stupidity of our culture. 

Mitchell's voice-soaring, diving, 

cutting, peeking, poking and pushing 
above, behind and through the instru- 
mental mix-is stronger, more versa- 
tile, and in some ways better then ever. 
She has added new vocal tones and 
inflections to an already formidable ar- 
ray; for instance, she ends some of her 
phrases by leaping down, melodically, 
and landing hard. Surely she got this 
from Sting, whose vocal trademark it is. 

Seamless background vocals by 
James Taylor, Michael McDonald and 
Don Henley are lush ear candy, though 
not too sweet, because neither the har- 
monies nor the melodies are pure pop. 
They are simultaneously more complex 
and more natural than pop, with the 
sophistication and intelligence of jazz 
and the freshness and purity of folk. 

Though Mitchell's lyrics depict our 
culture as being in a sorry state, the 
album itself is grounds for cautious op- 
timism. There must be hope for any 
society that can produce an artist who 
gives us an album as good as this. 

Susan Borey 

In Square Circle: Stevie Wonder 
Tamla 6134TL, digital, $9.98. 

Sound: B Performance: B 

Stevie Wonder's first full studio al- 
bum in five years is a very pretty one. 
Stevie may not be much of an innova- 
tor here, but he is incapable of deliver- 
ing anything inferior. 

Side one is all love songs, opening 
with his hit, "Part -Time Lover." The 
song resembles "Easy Lover," the Phil 
Bailey/Phil Collins collaboration, more 
than a little, a resemblance enhanced 
by Bailey's presence in the song's 
backing vocals. Luther Vandross is 
here, too, singing the song's duet with 
Stevie. "I Love You Too Much" is an- 
other bouncy tweak of a song that 
leads directly to the sweet ballad, 
"Whereabouts," just the kind of heart- 
felt love song Wonder excels at. 
"Stranger on the Shore of Love" and 
"Never in Your Sun" complete the side. 

Side two has the album's topical ma- 
terial. "Spiritual Walkers" is about 
door-to-door and airport evangelists, 
people trying to spread and share their 
particular inner lights, and the song is 
kindly and gentle to them. "Land of La 
La" is about the allure of Los Angeles 
as the place to make one's dreams 
come true and the hypocrisy that such 
dreams meet. "Go Home" is ad- 
dressed to a runaway as it tries to 
convince her to return to her parents. 
"Overjoyed" is a love song about the 
pain you may find in the search for 
ecstasy. The closing song, "It's Wrong 
(Apartheid)," sizzles to an African beat 
as it rails against the inhuman injustice 
and brutality of the South African sys-' 
tem. On the Compact Disc edition of In 
Square Circle, this last song will ap- 
pear in an extended version. 

Stevie's sound and production are, 
as usual, quite refreshing-bright and 
uncommonly clean and dry, thanks to 
digital recording and mixing. Although 
Stevie plays nearly everything except 
guitars, horns and one synthesizer 
part, the album does not suffer from a 
sterile, assembled -from -bits effect. 
Some of his touches are fun to pick out 
and listen to, such as the sounds of 
birds, crickets and nature in "Over- 
joyed," or the popping, percussive ste- 
reo effects in "It's Wrong (Apartheid)." 
And, as always, there is undeniable 
love and humanity in Stevie Wonder's 
music and performance. 

In Square Circle may not be a land- 
mark album on the order of Talking 
Book or lnnervisions or Songs in the 
Key of Life, but it makes for very com- 
fortable, relaxed and satisfying adult 
listening. Even when he isn't blazing 
new trails, Stevie Wonder is worth lis- 
tening to. Just don't make us wait five 
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more years for another album, Stevie. 
One last note. The cover and en- 

closed booklet are gorgeous and help 
justify the premium price. But couldn't 
Tamla do better than the cheap, cut - 
corners, paper inner sleeve? 

Michael Tearson 

Cerulean: Fleetwood Mac 
Shanghai 300, import, two -disc set, 
$9.98. 

Sound: B - Performance: A 

As incredible as it may seem, Fleet- 
wood Mac was once a gut -busting, 
raw blues band that made some of the 
most intense nights of early -'70s British 
rock ever. Their membership included 
three killer guitar players, each of 
whom left the group, in quick succes- 
sion, under peculiar circumstances; all 
departed on short notice (sometimes in 
mid -tour) to join an extreme religious 
order. Don't ask what would make 
these musicians leave one of the most 
promising bands to come out of the 
John Mayall axis in order to live mysti- 
cal lives of self-denial, but some of the 
most devout believers come from the 
heathen life. In any case, the music on 
this album is definitely of the secular 
variety. Peter Green (formerly Green- 
baum) is most assuredly getting down 
on Cerulean. 

This is the long -rumored live Fleet- 
wood Mac album, prepared for release 
about 15 years ago (when it was re- 
corded) but shelved after Greenie left 
the band. The 24 -minute version of 
"Rattlesnake Shake" is not only enjoy- 
able in its entirety, but it doesn't even 
feel long until the rhythm section takes 

its solo. "The Green Manalishi" is one 
of the coolest cuts ever made, and this 
rendition stands with the studio version 
head to head. 

The only real complaint one might 
have is that the vocals are mixed rather 
low, and the fidelity requires that you 
crank things up to hear the album 
properly. Given the density of sound 
this band provided on this particular 
gig, it's no wonder. This is British rock 
in all its glory, before half the bands 
exported to America fleshed out their 
shows with prerecorded tapes and 
slide shows to distract the audience 
from the fact that they couldn't play. 
Chalk another one up for progress, but 
stick this in your shopping cart next 
time you go out for something new. 

Jon & Sally Tiven 

What A Life!: Divinyls 
Chrysalis CHR 41511, $8.98. 

Sound: B Performance: A- 
There was a time when The Pretend- 

ers were the most exciting nonmetallic 
rock band led by a woman but since 
Chrissie Hynde seems to be settling 
back into making "mature" records, 
the mantle has been passed. Divinyls 
claim the scepter on their own merits: 
They are not clones or a band whipped 
into shape by some Svengali, but in- 
stead come across as a unique blend 
of powerful pop and driving aggres- 
sion. What's more, they are quite origi- 

r 

s 
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nal in approach, although rooted in 
their native Aussie origins (they cov- 
ered an Easybeats song on their debut 
album, and lead singer Christina 
Amphlett learned a thing or two about 
stage presence from AC/DC's Angus 
Young). Divinyls' second record di- 
lutes none of the drive of their first, but 
seems far more likely to reach the 
mass audience with its quirky yet com- 
mercial appeal. 

This record's popular potential owes 
partly to the guidance of studio veteran 
Mike Chapman, who's been known to 
fashion many a trendy silk purse out of 
sows' ears. The guy's no slouch at writ- 
ing or arranging irresistible pop ditties. 
Now give him an accomplished bunch 
of players and a formidable front wom- 
an, and the results are sizzling indeed. 
The tension between the traditionally 
structured and pleasantly riff -filled vi- 
gnettes and the growling -like -a -wom- 
an -possessed vocals creates a unique 
and exciting identity for this driving 
combo from Down Under. Christina 
generally sings like a hellion, but when 
she quiets down, as in "Dear Diary," 
you realize how spellbinding her pow- 
ers can be. The band plays with a 
vengeance, and the songs are memo- 
rable ones. 

The world is desperately in need of a 
fresh band of rockers; this is it. Don't 
go any further. Mass -market rock 
shouldn't be this good, so take advan- 
tage now! Jon & Sally Tiven 
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Sounds fill every crack on 
Sheila E.'s Romance 1600: 
Be -bop bass, timbal rolls, 
background nattering and 
hot, hot percussion. 

Romance 1600: Sheila E. 

Warner Bros. 1-25317, $8.98. 

SoLnc: B Performance: B 

As insufferably affected as Sheila E. 

is (E.-what a great last name!), she's 
also got genuine guts. Not many per- 
formers would follow a gold -record de- 
but with such a radio programmer's 
nightmare. Not strictly jazz or funk or 
rock 'n' roll, Romance 1600 does ooze 
with all three. As percussionist/vocal- 
ist/producer Sheila Escovedo gaily 
suggests, the more the better. 

At the same time, there's certainly a 
lot of romance going on in Romance 
1600. In fact, it's a regular Harlequin 
paperback on vinyl, an album you 
could take to the beach. "Dear Michel- 
angelo,' for instance, is a period ro- 
mance, with an Italian peasant fanta- 
sizing about the Renaissance man to 
the background of slithering tenor -sax 
lines. "A Love Bizarre," cowritten with 
Sheila's mentor, Prince, is a 12 -minute 
ode to decadence-not real deca- 
dence, but the Dallas/Dynasty deca- 
dence Americans find so delicious. 
"Toy Box" sings the joys of female au- 
toeroticism. "Yellow" gives the confes- 
sions of a high-school tease-with, 
heavens to Freud, male vocalists snap- 
ping out her interior monolog. 

Sounds fill every crack: Be -bop bass 
lines, trademark timbal rolls, back- 
ground nattering that sounds like stage 
actors in a crowd scene, and hot, hot 
percussion. Busy as it is, you can still 
make out individual instruments and 
virtuoso turns. For a self -produced al- 
bum, there's a healthy sense of per- 
spective. 

Of course, endemic to anything self - 
produced is self-indulgence. Ms. Es- 
covedo's voice, while adequate, is 
hardly the equal of her or her band's 
playing. Her occasional spoken -word 
bits are embarrassingly inept. Can't 
say she doesn't have her own sound, 
though, and her songwriting already 
shows signs of shedding its purple 
Prince-liness. Her second album is like 
some people's tenth. Frank Lovece 

T. Rextasy: T. Rex 
Warner Bros. 25333-1, $8.98. 

Sound: B Presentation: A 

This long -overdue retrospective, a 
15 -track anthology, adds up to a very 
concise and complete listen to the joys 
of T. Rex. 

T. Rex dominated the English pop 
charts for several years at the begin- 
ning of the '70s; they were a nonstop 
hitmaking machine that produced 
some of the best cotton -candy rock 
music ever. Their one big American hit 
was the memorable "Get It On (Bang a 
Gong)," recently made a hit anew by 
The Power Station. The ride ended 

Marc Bolan of T. Rex 

abruptly in September of '77 when 
Marc Bolan, the elflike singer/songwrit- 
er/guitarist/front man of the group, was 
killed in a car crash. 

The material here is from 1969 to 
1973, the period of T. Rex's fullest flow- 
ering. Songs like "Ride a White Swan," 
"Jeepster" (which I once named a par- 
akeet after), "Telegram Sam," "Metal 
Guru," and, of course, "Get It On" 
sound as fresh now as when they were 
new-surprisingly so. Other equally fine 
cuts have never been on a U.S. album 
before, among them "Hot Love," "Raw 
Ramp," "Solid Gold Easy Action," "The 
Groover" and "Born to Boogie." 

Tony Visconti produced everything 
here, and, more than a decade later, it 

sounds as vital, witty, clever, and up- 
to-date as ever. The simplicity of the 
songs wears very well over time. 

T. Rextasy has the hits and more. 
Jim Bickhart has executed some su- 
perb and informative liner notes that 
place the group in the flow of pop - 
music history and give some sense of 
context to the songs. 

T. Rex was about how much fun rock 
'n' roll could be. Their music still is. 

Michael Tearson 

Heart 
Capitol ST -12410, $8.98. 

Sound: C+ Performance: C- 
When Heart began as a recording 

act, there weren't a whole lot of hard - 
rock bands with women in them. Ten 
years later they still have the capability 
of playing and singing but seem to be 
stricken with writer's block. Their new 
album features a preponderance of 
outside material, all of it weak, and 
singer Ann Wilson doesn't deliver a 
single vocal with even a shred of con- 
viction. The result is a potpourri of dull, 
generic rock that sounds contrived 
and, ultimately, grating. 

This wasn't always the case. When 
we last left the group, they were writing 
good songs ("'Even It Up" was a terrif- 
ic single), had control over the bulk of 
their repertoire, and seemed ready to 
drive forward in a straight -ahead, 
somewhat soulful direction. But their 
new record company seems content to 
turn them into a faceless, boring, and 
completely substandard corporate 
rock entity with no real character. 

Jon & Sally Tiven 
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The Atelier CD3 Compact Disc player is the newest 
example of the ADS philosophy: 

Never rush to market with a "me too" product. 
Take the time and trouble to design an original. 

We did. 
We used 16 -bit digital to analog converters for each 

channel and two-times oversampling to insure exceptional 
accuracy, low distortion, and outstanding signal-to-noise 
ratios. 

We developed digital/analog filtering that not only 
eliminates sampling and conversion noise but allows less 
than 2 degrees of phase shift from 20-20kHz. 

We designed an advanced error correction system with a 
unique variable correction window. This system focuses 
only on the data in error and eliminates unnecessary large- 
scale correction of the music signal. 

The resulting sound of the CD3 is smooth and clear, free 
from the shrillness often associated with less advanced 

CD players. Frequency response, as Digital Audio described 
it, is "frighteningly close to perfect." 

Of course, the CD3 shares the rational, uncluttered 
design of other Atelier components. Front panel controls 
are simple and logical. More complex functions, such as 
indexing, time and track display, toggling and 30 selection 
programming are hidden on a push -to -release pivoting 
panel. 

An optional remote control unit, the RC1, is available for 
the CD3. It has the capability to control all future Atelier 
components. 

The CD3 is now at your local ADS dealer. Listen to one, 
touch one, see how close to perfect a CD player can be. 

For more information or the location of your nearest ADS 
dealer, call 800-824-7888 (in CA 800-852-7777) Operator 
483.Or write to ADS,563 Progress Way, Wilmington, MA 01887. 

The new ADS CD3. 
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Whole New World: The Whites 
MCA/Curb 5562, digital, $8.98. 

Sound: B Performance: A 

High Country Snows: Dan Fogelberg 
Full Moon/Epic FE 39616, digital. 
Sound: B Performance: A 

On this pair of exemplary albums of 
very folky country music, perfor- 
mances are sure and confident, with 
lots of inspired picking and singing. 
Best of all, each has superb sound and 
excellent presence to allow the tex- 
tures of the acoustic instruments to 
shine through. The start -to -finish digital 
technology used on the Fogelberg 
project gives it a bit of an edge in 
clarity, but The Whites' album sounds 
lovely as well, no doubt aided by 
Glenn Meadows' excellent digital mas- 
tering. 

Each album is a case of one fine 
song after another, with no real low 
point on either one. Whole New World 
is the lower keyed of the two, with noth- 
ing but excellent singing, particularly 
by Sharon White, and flawless playing 
by Jerry Douglas on dobro and by a 
variety of fiddlers (including Mark 
O'Connor, Bobby Hicks and Ricky 
Skaggs, who also plays guitar and 
mandolin). Production is by Skaggs 
(who is Sharon White's husband) and 
engineer Marshall Morgan. It couldn't 
be better, as they keep things pure 
and simple. 

So, too, do Dan Fogelberg and 
Marty Lewis in their production of High 
Country Snows, but they lean to flashi- 
er playing. Douglas again stands out 
on dobro. Other soloists include David 
Grisman on mandolin, Herb Pedersen 
on banjo, and Fogelberg on guitars. 
The instrumental "Wolf Creek" also has 

Aided by excellent digital 
mastering, The Whites' 
album sounds lovely, and 
everything has been kept 
pure and simple. 

Ow_ 

1"1 

Doc Watson in for a cameo appear- 
ance and some amazing guitar play- 
ing. The prime vocal harmony with Fo- 
gelbeg .is provided by Pedersen, and 
they are joined on different tracks by 
Ricky Skaggs, Chris Hillman and Vince 
Gill. The grand result is a festival of hot 
icks and one terrific album. 

In fact make that a pair of terrific 
albums of sunny, satisfying country 
sounds. Michael Tearson 

Low-hle: New Order 
Qwest 25289-1, $8.98. 

Sound. B Performance: A- 
They defy categorization, yet have 

influenced a whole new breed of per- 
'ormers from Paul Young to Dump - 

glow ,hin 

Gillian Gilbert of New Order 

truck; they are a cult band without the 
stink of pretentiousness that usually 
accompanies such a tag; they are New 
Order. Without sounding like Big Coun- 
try or a zillion metal -mongers, they are 
first and foremost a guitar band, gifted, 
unique, and classical in approach. Fi- 
nally they have managed to garner an 
official American release on (of all 
places) the Qwest label, and the result- 
ing music is appealing, belonging to a 
completely original aesthetic and yet 
somehow universal. New Order has ar- 
rived at last. 

They've been around for a while, ac- 
tually (eight years, but who's count- 
ing?), under monickers like Warsaw 
and Joy Division, but only recently 
have American record companies in- 
vested Yankee dollars in their produc- 
tions. It's about time. This band is obvi- 
ously important, and how they've elud- 
ed major stardom is quite the mys- 
tery-they have the gift of melody, and 
are danceable as well. Perhaps they 
are too intense for the majority of listen- 
ers, but once American rock radio 
gives them half a chance-and this is 
just starting-the music of New Order 
will find its following. Low -life is one of 
the best releases by a so-called New 
Wave band in quite some time. Buy it 

or be denied. Jon & Sally Tiven 

Wide Awake in America: U2 
Island 90279-1-A, $5.98. 

Sound: B Performance: A 

U2 is a fairly remarkable testament 
to the power of a singer to sell a band. 
The progressive music that this band 
produces is fairly obscure, but vocalist 
Bono makes the package relatively 
mainstream. He's got this sort of spa- 
cey, ethereal quality to him that makes 
him the Irish Robert Plant, or Sting 
without the photogenia. A lesser man 
couldn't bring it off, but now U2 is one 
of the biggest bands in the world. 
Who'd a thunk it? 

As for this particular record, it's be- 
tween -albums time for U2, so here's a 

collection of album outtakes and live 
recordings that are all of a very high 
standard. Tony Visconti produced one 
live track, and if this is a preview of 
forthcoming collaborations, we can't 
wait. As fine a piece of plastic as radio 
will bludgeon you to death with. 

Jon & Sally Tiven 
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If Philos Farnsworth * only knew. Most people think that audio and video are 
like oil and water. They don't mix. We would like to change all that. 

AudioSource introduces the AV -One. The most sophisticated audio/video 
selector and processor ever made. Operating the AV -One is simple. What it 
does to your entire audio and video system is nothing short of incredible. 

The Production Assistant. Connect up to five video sources to the AV -One. 
It's flexible. Dub between any of them. And during dubbing, recording or 
playback, you have total creative control. Add detail, sharpen images, increase 
depth, fade in and out . . . even dub in a new audio track. 

Mixing Your Media. All of your audio can he mixed through the AV -One too. 
Including your hi -ti. Reduce noise and hiss, synthesize mono to stereo, fade 
in and out, and equalize every word or note with a ten -band graphic equalizer. 

The AV -One represents a new concept in home entertainment by integrating 
audio and video into one unified component. Audition it at the dealer nearest 
you and experience the thrill of giving your eyes a new treat ... ears. 

*Inventor of the television 
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CLASSICAL RECORDINGS 
EDWARD TATNALL CANBY 

BACHX POPULI 
wood man, on the xylophone. He also 
plays metal: Those fascinating but al- 
ways low-key instruments, the vibra- 
phone and its sidekick, the marimba. It 

has its loud moments, this music, but 
mainly it features a liquid sound, 
unique to these instruments and unlike 
anything else in any music, that allows 
for great virtuosity and at the same 
time a quietude, if you will, that is also 
unusual. 

The recording-definitely all Brian 
Slawson except for a couple of 

flutes in two numbers-is done, 
shall I say, in classic pop fashion, 

not classical at all. The basic music, 
/...ti vibes and marimba, was laid down 

"pure," and the rest was variously over- 
dubbed To my ear it simply sounds 
like a group, playing together. 

What is extremely good, to a classi- 
cal ear, is the intelligent and musical 
way in which these movements are set 
up for the pop sort of time scale that 
still exists with us (in spite of much 
lengthy new music in the larger pop 
area). Most such arrangements, frank- 
ly, are demeaning, an insult to the orig- 
inal composer. Usually no more than a 
catchy tune is borrowed, or a tuneful 
beginning; then the music abruptly 
ends or turns into pop nothingness, 
just at the point where the original be- 
gan to take on real shape. That mo- 
ment, all too often, is when the key 
begins to change and the music to 
migrate to new tonal levels. The pop 
versions just quit-we aren't supposed 
to have the brains to understand all 
that. Some of us don't. Many do. 

The virtue of Mr. Slawson is that, 
while cutting out large segments of the 
longer pieces, he does understand 
how they are organized (if perhaps in- 
stinctively), and he somehow truncates 
the whole piece with a remarkably dig- 
nified and intelligent feeling for what a 
shorter version of the whole music- 
not just a tune or two-might encom- 
pass. In his adaptations of less lengthy 
pieces he shortens not at all, gives us 
the entire work. And all this with a love- 
ly and happily irreverent vibe -type 
sound that makes not the slightest at- 
tempt to be other than exactly what it 

is! No fake Baroque here. 
I even enjoyed the too -familiar "old 

standards," a movement from the Vi- 
valdi "Four Seasons" and that outra- 
geously overexploited Pachelbel 

Bach on Wood: Brian Slawson 
CBS M 39704, digital. 

This gem of a light -classic LP really 
belongs in some high-level pop cate- 
gory-no matter; it came to me and I 

loved it. These are light and easy ar- 
rangements of a dozen classical 
movements, half of which are by our 
birthday composer of 1985, the Bach 
in the title. Others are by Vivaldi, Han- 
del, Corelli, big names in late Baroque, 
and Pachelbel-that "Canon," of 
course. All are played basically by the 
one single percussionist, Brian Slaw - 
son, not a bang -bang type but the sort 
that Lionel Hampton is, basically a 

"Canon," which I swore I would never 
listen to again. Is this it? What I heard, 
to my amusement, were the clattering 
wood blocks of Ferde Grofé's "Grand 
Canyon Suite" burros as they teeter 
down the trail. Charming idea. Pachel- 
bel would be amazed. So would Ferde. 

Is all this really Brian Slawson? The 
ways of pop music are sometimes 
mysterious. There is a perfectly huge 
number of credits given, to enough 
people to produce an opera or a large 
symphony. But what did they do? 
There are even two dedications. I only 
know that one musician, Amy K. Porter, 
played the flutes. Both of them-and at 
once. No, it isn't a right/mouth and a 
left/mouth pair. Overdubbing. And just 
read the list of instruments! There are 
hundreds, almost, ranging from tym- 
pani and bass drum to a 4 x 4 -inch 
plywood sheet, "bowed" with a Stanley 
crosscut saw. There's also one alarm 
clock. No synthesizer-who would 
need one here? 

J. S. Bach: Clavierübung, Part Ill, 
Vol. Three. Christa Rakich, organ, at 
Memorial Church, Harvard University. 
Titantic TI -93, $10. 

This super -Baroque organ, full of 
"screaming whistles," marks the ex- 
treme period of reaction to the old- 
fashioned, big, Romantic organ in its 
modern electrical form. Its location is 
incongruous, and unfortunate in both 
the acoustics and the atmosphere of 
this church, the ceremonial center of 
Harvard tradition. They should have 
kept the half -anonymous earlier organ 
that I vaguely remember, an instrument 
that did not get in the way and obtrude 
itself, as this one does with a ven- 
geance! A well -intended mistake; they 

Christa Rakich 
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probably didn't know what they were 
getting into until too late. 

The album notes written by the mak- 
er of the organ are amusing. If you 
think engineers and architects have 
problems, read here: "An acoustically 
merciless building encloses the instru- 
ment, and, as if to compensate, the 
organ sometimes behaves like a 
caged animal. It can seem to fret, 
squabble and throw tantrums at times; 
it can also soothe, cheer and thrill be- 
yond measure." 

You bet. One squealing note-a res- 
onance?-right at the beginning of 
side one had my hands to my ears in 
anguish. Ouch! The thing does snarl 
and hoot and screech and puff, and 
often sounds quite good, even so. 

If I did not know the circumstance, I 

would say the mikes were much too 
close. All is nakedly revealed, even the 
holes between the notes. A faint reverb 
is audible only at the end die -away; the 
rest of the time you are in a large clos- 
et. Ugh. Having been in that space, all 
stuffy white and red plush in the best 
New England manner, I doubt if much 
better could be done. 

Ms. Rakich's Bach is skillful and ac- 
curate but seems a bit academic here, 
in spite of all the prizes she has won for 
organ playing. I suspect that she, too, 
needs a different acoustic. 

Mozart: Clarinet Quintet, K.581; We- 
ber: Clarinet Quintet, Op. 34. Slovak 
Quartet; Jozef LuptáLik, clarinet. 
Vanguard Mid -Line VMS 75003, 
$5.98. 

A strangely cryptic LP, this. It is an- 
other of Vanguard's recordings li- 
censed from the Czechoslovakian la- 
bel, Opus, offering two works that 
should go ideally together, except that 
the Weber is much less known than the 
Mozart. A Slovakian string quartet 
plays both, with a Czech clarinetist. 

As in others of these Slovak record- 
ings, this one strikes the ear immedi- 
ately as somehow acoustically old- 
fashioned. Styles do change, and 
Eastern Europe, at least from our view- 
point, is a bit behind. The players are 
miked fairly close, but there is a very 
large reverberation, pushed into the 
background at a low level yet often 
blurring successive harmonies togeth- 
er. I remember plenty of early LPs out 

of the '50s that had this effect. The 
recording, it says, was done in the 
main Opus studio with an East -bloc 
recording team. Is the reverb maybe 
synthetic, to color a dead sound for 
Slovak tastes? Some of the playing ab- 
solutely ignores the effects of this re - 
verb, suggesting to me that maybe the 
musicians were not aware of it. That 
could be the case. 

The most curious aspect of this LP, 
both musically and technically, is the 
surprising difference between the two 
sides, although the same musicians 
were recorded in the very same place 
for each. I played the Weber quintet 
(side two) first, and found it sounded 
rather shrill and thin, lacking in pres- 
ence and instrumental definition. The 
cutting level seemed unusually low, 
too. When I turned the album over, the 
Mozart piece jumped out, round and 
full, both the strings and the clarinet, 
and the level was up to normal. 

The playing was somehow in line 
with the recording. The Weber was 
oddly strained, forced, very metronom- 
ic, without that genial and highly me- 
lodic ease which is so typical of the 
composer even in his most virtuosic 
moments. Twice, I stopped the record 
and went back, unable to follow the 
sense of a sudden change of harmony. 
Did these players understand it? Yes, 
the notes were right, but they were 
wholly mechanical-just notes, without 
meaning. I got the feeling that these 
performers, however expert, have only 
an imperfect idea of the early Romantic 
music of Western Europe (which, after 
all, included their own homeland for 
many centuries). The clarinetist was 
the same-marvelous finger dexterity, 
with unbelievably fast notes, but there 
was little musical flow and a rigid in- 
flexibility. The high notes squealed- 
and hurt. 

The performance of the Mozart 
"Quintet," a much more familiar and 
simpler work to play, came off well, to 
go along with its superior recorded 
acoustic. Suddenly, there was a nice 
fullness, a new access of bass in the 
cello, and even the clarinet was more 
human. Only occasionally was there a 
bit of that dogmatic, mechanical rigidi- 
ty heard in the Weber piece. Not at all 
a bad version of the Mozart (though 
there is plenty of competition, world- 
wide). Don't ask me to explain. 
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AUDIOPHILE RECORDINGS 

PRESTIDIGITIZATION 

TuLkA vs 1,9~,. 

Magic Touch: Stanley Jordan 
Blue Note BT -85101, digital, $8.98. 

The album's title says it. Stanley Jor- 
dan is one guitarist who really has a 
magic touch. His style is so startling 
that the album carries a disclaimer to 
the effect that there is only one guitar- 
ist-and no guitar overdubs whatso- 
ever-on this recording. 

Jordan's dazzling technique, which 
results in separate and independent 
guitar lines simultaneously, derives 
from hammering on the fretboard so 
that he can play notes with both hánds 
at once. This allows him to achieve a 

complexity that had previously only 
been possible on keyboards. In addi- 
tion, he developed this technique with 
the guitar tuned in fourths to simplify 
the fretboard and extend chordal pos- 
sibilities. He sounds like he has four 
hands-at least. 

On Magic Touch, Jordan presents 
several originals and salutes to some 
of his musical heroes. There is a fasci- 
nating, extended version of "Eleanor 
Rigby" and a sweet reading of Jimi 
Hendrix's ballad, "Angel." There are 
Miles Davis' "Freddie Freeloader" and 
Thelonious Monk's classic, " 'Round 
Midnight," whose complexity he fol- 
lows with his own bittersweet "All the 
Children." "The Lady in My Life," taken 

from Michael Jackson's recording, re- 
ceives the most elaborate accompani- 
ment of the set. It is the only selection 
with electric bass and keyboards, a 
lush counterpoint to the generally sim- 
ple, bare -bones approach given the 
rest of the project by producer Al Di 
Meola, himself a guitarist of no small 
repute. Di Meola has properly made 
Magic Touch a showcase for the as- 
tonishing and original talent of Stanley 
Jordan. 

Digital sound has made this a nearly 
noiseless recording. Coupled with the 
simple production and fine pressing (a 
hallmark of the initial releases from the 
recently revived Blue Note label), it 
makes Magic Touch a genuine listen- 
ing pleasure. 

Rarely have I been so certain that we 
will be hearing a whole lot more from a 
new artist as I am with the amazing 
Stanley Jordan. I'm still not completely 
sure that I believe what I hear here. 

Michael Tearson 

Imagine: John Lennon/Plastic Ono 
Band 
Mobile Fidelity MFSL 1-153, $15.98. 

Sound: B Performance: B + 

Phil Spector, the producer of this 
disc, must have had the high end of his 
studio monitors cranked to the max 

when he mixed this album, because 
there's not much on this Mobile Fidelity 
version. The original pressing was a bit 
mid- and bass -heavy, but nothing to 
compare with this one-your tweeters 
barely move except for an occasional 
cymbal hit that breaks through. Of 
course, Spector usually pays very 
close attention to the mastering pro- 
cess and does massive equalizing in 
the cutting room; some would even call 
it post -production. But it's obvious no 
one consulted him on this one. It 

stands as it was originally put on tape, 
and there's a whole lot of frequencies 
missing. You'll practically feel like 
you're going deaf when you put it on 
your turntable, and then rush to your 
own home equalizer and expander to 
try to make something lifelike jump out 
of your system. Best of luck! 

As for the performance itself, it isn't 
quite as sparse as the first Lennon/ 
Plastic Ono Band album, which rev- 
elled in its starkness, but it doesn't rely 
on the wall of sound of Rock 'n' Roll, or 
the "swill of sound" present on the 
Sometime in New York City LP. The 
songs are of varying quality, from the 
obvious title track and "Jealous Guy" 
to the lesser known but certainly ace 
rockers like "It's So Hard" and "Give 
Me Some Truth." Then there's the 
clinkers, like the vitriolic anti-McCart- 
neyisms of "How Do You Sleep?" or 
the bland "Oh Yoko!" But Lennon be- 
ing mediocre is certainly interesting 
and even worth a second or third play, 
and obviously quite a few folks gave 
this particular platter more than a cur- 
sory listen. Rod Stewart and Roxy Mu- 
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PRESENTING THE 
TERK OMNIDIRECTIONAL 
FM STEREO ANTENNA. 

THE WORLD'S FIRST AND 
BEST NOW HAS A NEW NAME. 

THE PERFORMANCEIIS 
STILL LEGEND. 

The Terk 8403 Omnidirectional FM 
Stereo Antenna" is the best way to beat 
the cost of living high, low, or in outlying 
areas-places that are plagued poor 
FM reception. 

It gives more power to you in the 
computer -designed form of a built-in am- 
plifier that boosts incoming signals up to 
24dB. Weak signals can be increa ed up 
to 1800% with no background noi0e. And 
multipathing is totally eliminatedl, be- 
cause the Terk 8403 picks up and 'ampli- 
fies only the main signal, ignoring those 
exasperating echoes. 

THE ONLY THING YOU 
HAVE TO ADJUST IS YOUR 

ATTITUDE ABOUT FM 
STEREO ANTENNAS. 

Because this hand -built antenna is 
omnidirectional, it accepts signals from 
all sides-with equal strength. , 

So after the simple installation- 
just attach it to your tuner and plug it 
in-you'll never have to adjust it tó 
receive different stations. 

And with its handsome Italian 
design, you won't sacrifice looks for 
listening pleasure. 

After all, your superb tuner is 
just a glorified paperweight unle s it 
can pull in the' signals. With the Terk 
8403 Omnidirectional 
it can. Loud and clear. 

The monumental result of this 
mere 163/4 high antenna is an im- 
pressive increase in the number of 
FM stations you'll receive. As well 
as the quality of that reception. 
See us at CES, Hilton Ballroom, Booth 4003 

;I 

IT NOT ONLY PULLS IN 
SIGNALS BETTER. IT'S PULLED 

IN MARVELOUS REVIEWS, TOO. 
.1 From the flatlands of Dallas to the 

grand canyons of Manhattan, reception 
has never been better. Sound editor Hans 
Fantel in The New York Times writes: 

"... effectiveness comparable to that of 
a much larger antenna ... considering 
the improvement it is likely to bring .. . 

this ingenious gadget seems well worth 
it...' 

TECHNICAL INFORMATION 
Amplifier Gain: Adjustable 0 to 24dB. 
Amplification: Capable of amplifying in- 
coming signal up to 18 times. Selectivity: 
0 dB gain at 50 MHz and at 150 MHz. 
Twin -Tone Modulation Distortion: Less 
than 0.1% at 100mV. Distortion: Less than 
60 dB with an output of 100 mV. Noise 
Figure: 3dB. Impedance: 75 ohm adapta- 
ble to 300 ohm input with matching 
transformer. Output Matching Accuracy 
at 75 ohms: SWR (Standing Wave Ratio) 
less than 1.2:1 Operating Band: 5 to 150 
MHz (with optimal amplification be- 
tween 88 and 108 MHz.) Pickup Pattern: 
Omnidirectional, or directional (depend- 
ing on physical orientation). Range: 360°. 
Power Supply: 110V. Stationary Wave Ra- 
tio: Less than 1.2:1 Dimensions: Height, 
163/4". Base, 21/4" x 31/2". Includes 75/300 
ohm matching transformer. Warranty: 
12 months. 

TM 

TERK Technologies Corp., 
740 Broadway, New York, NY 10003 
(212) 673-5900 

rCr?"( 
Roo. 
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The resonance of the 
hammered dulcimer and the 
immediacy of the guitar 
highlight Jim Miller's 
Hills and Hollers, an 
excellent recording. 

sic cut "Jealous Guy," and "How?" 
bears more than a mild resemblance to 
some Electric Light Orchestra song 
about a telephone line. 

The textures on this album are less 
extreme than on Plastic Ono Band, as 
if Lennon realized that the shock value 
of that earlier album wasn't as univer- 

sally appealing (read: commercial) as 
McCartney's softer, sweetened pro- 
ductions. There is a very Beatles -like 
instrumentation to much of the produc- 
tion, undercut a bit by Spector's wild 
reverb experiments, but nevertheless 
revealing an attempt by Lennon to sell Q 

a few more pieces of vinyl. 

The PRO MCD 

all CD players 
are not created 
equal... 

..... 

The New PRO MCD, a descendent of 
the Meridian MCD which has set new 
standards for musicality in CD 
reproduction, has been developed 
with the help of major recording 
studios - designed to be a sonic 
reference in the production of new 
compact discs. The MCD Pro 
recovers more of the musical details 
recorded on a CD than many critics 
'have considered possible. The 
Meridian dealer can tell you the 
technical reasons why the MCD pro is 
capable of such resolution, but your 
own ears will tell you how much better 
it sounds. 

BOOTHROYD STUART 

/MERIDIAN 

WI» 

-x 

sttéc,8, 
V p 

17 
wt., .4 

4 

Exclusive U.S. Distributor MADRIGAL, LTD., P.O. Box 781. Middletown, Cr 06457 ITT TLX 4942158 

,. _: 
r 

L 
11 

. 

One of the worst misfortunes of Len - 
non's passing is that the guy never 
really got into the knack of making a 
career in the studio, and all of his re- 
cordings are somewhat transitional 
works. The only time his recorded out- 
put exceeded one album every three 
years or so was the Rock 'n' Roll/Walls 
& Bridges/Pussycats period, which, 
when examined carefully, also con- 
tains our picks for his best songs and 
performances. Imagine is not the best 
John Lennon record, but it still stands 
as a good piece of work and deserves 
to be preserved in a quality pressing. 

Jon & Sally Tiven 

Hills and Hollers: Jim Miller 
June Appal JA048, $8.98. 

Sound: B Performance: B+ 
Jim Miller offers a dozen personal 

favorites in a program of instrumentals 
featuring his deft work on hammered 
dulcimer and guitar. He also plays 
bass, and is joined by Cheri Miller on 
mandolin and Dave Smith on fiddle. 

The selections are mostly country 
chestnuts such as "San Antonio Rose," 
"Tennessee Waltz," and a medley of 
"Arkansas Traveler" and "Turkey in the 
Straw," plus a couple of rags and old 
favorites like "Sweet Georgia Brown." 
The performances are spirited yet 
homey, unpretentious and undeniably 
sincere. 

The main attraction is the hammered 
dulcimer, an extraordinary instrument. 
With strings tuned in pairs it gives a 
surprisingly rich and orchestral sound. 

The recording is excellent. The reso- 
nance of the hammered dulcimer and 
the immediacy of the guitar are high- 
lights. Obviously, Miller has had to 
overdub his own instrumental parts- 
dulcimer, lead guitar, rhythm guitar, 
and bass-but the record still has the 
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feel of a live, living -room performance 
with the players facing each other in a 
tight circle. 

Jim Miller's Hills and Hollers is a de- 
lightful, congenial record. . 

Michael Tearson 

Respighi: Church Windows. The Pa- 
cific Symphony, Keith Clark. 
Reference Recordings RR -15. 

This is an all-out, all -analog record- 
ing, much along the same lines as the 
Berlioz Symphonie Fantastique issued 
by Reference Recordings a few years 
back. It is 45 rpm, with total playing 
time just shy of 30 minutes. The faster 
speed means that more of the musical 
detail, normally clouded at inner diam- 
eters, will be better reproduced, and 
such is the case here. 

The playing is excellent and pre- 
sents an orchestra and conductor per- 
haps new to many readers of Audio. 
The Pacific Symphony, the chief en- 
semble in Orange County, has already 
become a significant musical force in 
Southern California, just behind the 
Los Angeles Philharmonic and Los An- 
geles Chamber Orchestra. 

The recording venue is the fairly res- 
onant Santa Ana High School Auditori- 
um, with its rather creaky old organ 
heard in the final movement of the 
work. The problem with the room is the 
stage; there is no solid orchestra shell, 
and the back of the orchestra is in a 
different acoustical environment than 
the front. This is a small enough prob- 
lem, and engineer Keith Johnson han- 
dles it quite well. 

Reference Recordings has been a 
rather uncompromising analog -orient- 
ed audiophile label over the years, and 
they recently brought out a group of 
CDs. Their commitment to analog, 
however, seems to be a strong one, 
and we may assume that they will con- 
tinue to issue product in both formats. 

There is a credit given on the back 
liner which acknowledges generous fi- 
nancial assistance from Harry Pearson 
and The Absolute Sound magazine. 
This I find amazing -and commend- 
able. The Absolute Sound has been 
the most vocal opponent of digital re- 
cording in the audio press, but at least 
they have the dedication to put their 
checkbook where their mouth is. 

John M. Eargle 

Stanton quality for your 
P -Mount turntables .. . 

Stanton presents its pew generation of cartridge's - the 
P -Mount Series. This unique se-ies of cartridges is 
designed to perfectly match the new family cf plug-in 
turntables. Cartridges that will satisfy everycne...the 
novice...the audiophile.. -.the professional. All avail- 
able with universal moun-s. Visi any fine audio outlet 
or writ Stanton Mágnetics Inc.1200 Termin0l Dr., 

STaNT011 Plainview, NY 11803. - = 
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CLASSIFIED ADVERTISING 

CLASSIFIED 
ADVERTISING RATES 

BUSINESS ADS -51.60 per word, MINIMUM charge 
PER AD, PER INSERTION $40. All centered or 
spaced lines $14. 

NON BUSINESS ADS -51.10 per word. MINIMUM 
charge PER AD, PER INSERTION $25. All centered 
or spaced lines at 511. 

ALL LINE ADS-First line set in bold face type at no 

extra charge. Additional words set In bold lace at 51.90 
extra per word. One point ruled box is $14. 

CLASSIFIED LINE ADS ARE PAYABLE IN AD- 
VANCE BY CHECK OR MONEY ORDER ONLY. 
(Sorry, we cannot accept credit cards or bill for line 
advertising.) ALL LINE ORDERS should be mailed to: 

AUDIO/CBS Magazines 
P.O. Box 9125 

Dept. 346V 
Stamford, CT 06925 

ORDERS WILL NOT BE PROCESSED WITHOUT 
ACCOMPANYING CHECK OR MONEY ORDER FOR 
FULL AMOUNT. 

CLOSING DATE-First of month two months preced- 
ing the cover date. If the first of the month falls on a 
weekend or holiday, the closing date is the last busi- 
ness day preceding the first. ADS RECEIVED AFTER 
THE CLOSING DATE WILL BE HELD FOR THE 
NEXT ISSUE UNLESS OTHERWISE STATED. 

FREQUENCY DISCOUNTS -3 times less 5%, 6 times 
less 15%, 12 times less 20%. These discounts apply to 
line ads only. Ads submitted for a three -time frequency 
are unchangeable. Frequency discounts not fulfilled 
will be short -rated accordingly. Agency discounts do 
not apply to line advertising. 

BLIND ADS Audio box numbers may be used at 58 
extra for handling and postage. 

GENERAL INFORMATION-Ad copy must be type- 
written or printed legibly. The publisher in his sole 
discretion reserves the right to reject any ad copy he 
deems inappropriate. ALL ADVERTISERS MUST 
SUPPLY: Complete name, Company name, Full street 
address (P.O. Box numbers are Insufficient) and tele- 
phone number. Classified LINE ADS are not acknowl- 
edged and do not carry Reader Service Card Num- 
bers. AGENCY DISCOUNTS do not apply to line ad- 
vertising. FREQUENCY DISCOUNTS not fulfilled will 
be short rated accordingly. Only those advertisers who 
have prepaid for their entire contract time will be RATE 
PROTECTED for the duration of that contract, in the 
event of a rate increase. 

CLASSIFIED DISPLAY RATES 
1 col x 1 inch $295 
1 col x 2 inches $465 
1 col x 3 inches $666 
2 cols. x 1 inch $530 
2 cols. x 2 inches S895 

One column width is 2W. Two columns wide Is 41/4" . 

For larger display ad rates and 6, 12, 18 and 24 times 
frequency rates call (212) 719-6338. 

DISPLAY ADVERTISERS should make space reser- 
vation on or before the closing date. Ad material (film 
or velox) may follow by the tenth. DISPLAY ADVER- 
TISERS MUST SUPPLY COMPLETE FILM NEGA- 
TIVE READY FOR PRINTING OR VELOX. PRODUC- 
TION CHARGES WILL BE ASSESSED ON ANY AD 
REQUIRING ADDITIONAL PREPARATION. 

ALL DISPLAY CORRESPONDENCE should be sent 
to: 

Laura J. Lo Vecchio, AUDIO MAGAZINE, 
1515 Broadway, New York, NY 10036 

FOR ADDITIONAL INFORMATION: CLASSIFIED 
LINE ADS: Mary Jane Adams-(212) 719-6345. 
CLASSIFIED DISPLAY ADS: Laura J. Lo Vecchio- 
(212) 719-6338 

Audio Exposure 
Audible Illusions AudioQuest Eminent Technology 

LiveWire McLaren Melos Rauna Vandersteen V.P.I. 

P.O. Box 3060 San Clemente, CA 92672 (714) 240-0742 

FOR SALE 

AMERICA'S LARGEST dealers in HIGH END USED ste- 
reo. We BUY by PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4th St. (opposite Tower Rec- 
ords) NYC 10012. (212) 505-1111 and (800) 833-0071. 

ABBIE'S AUDIO HAS MOVED TO PITTSBURGH To 
better serve southwestern PA. Audiophile. with lines such 
as Adcom, Audio Research, Berning, Eagle Amps. Jordan, 
Klyne, Lazarus, MBK, Nova, Linn, Watkins, JSE, Goetz, 
Revolver Turntable, Heybrook, Onkyo, Quad, Moscode, 
VSP, Tandberg, BSK, Haller, VPI, and lots more, good 
used equipment. 2927 W. Liberty Ave., Pittsburgh. PA 
15216. (412) 561-6155. 

ADCOM GFA-555 AT HIGH END AUDIO, DIAMOND 
BAR. CALIFORNIA. AUDIBLE ILLUSIONS. SUPERPHON, 
NYAL MOSCODE, UK, LUMLEY. ALPHASON, ZETA, 
MMT, GYRODECK, VPI, SYSTEMDECK, TALISMAN. 
GRADO, MONSTER. BEDINI, CREEK, RANDALL, 
STRAIGHTWIRE. RAUNA. SPICA, OLN. MORE. (714) 
861-5413. 

FOR SALE 

A BRAND NEW PRODUCT! 

WONDER 
SOLDER 

THIS STUFF IS MAGIC! It even improves the sound of all 
the old solder joints in your system. Write for FREE infor- 
mation on our Wonder Caps and Wonder Solder-. 

TRT, Box 4271. Berkeley, CA 94704 

ACCESS TO MUSIC SAN FRANCISCO 
Offering guidance based on a practical understanding of 

the fundamental role of music in contemporary life. Linn, 
Naim, Rega. Creek, Rotel, Wharfedale, Dual, Sound Orga- 
nization. Watts. Single Speaker Demonstrations Exclusive- 
ly. Call for details. (415) TO MUSIC. 

ADS 1230 SPEAKERS 5600 PAIR, ADS 1290 speakers 
$800 pair, ADS C-2000 B1 amp control $300. Tate II 

Surround System $350. All equipment in mint condition 
with original boxes. 713-360-3837. 

THE INFINITE SLOPE 
MODEL 1 

Just one of four extraordinary Infinite 
Slope speaker systems designed for 
those seeking something truely special. 

Features: 
Infinite Slope Crossover ( 100 
db/oct, pat. pend.). 
Phase Shift Bass Loading (Pat. 
144403112 ). 
Specially constructed hand 
crafted cabinets. 
Metal ized polypropylene capa- 
citors and specially wound 
low saturation inductors. 
Limited lifetime warranty -trans 
erable to each successive owner. 

For literature, rave reviews and 
our dealer listings please phone 
or write us. 

J S E CORPORATION' 
519 I?a.r Middle Turnpike Manufactured under license by Mod,ifferi 

Manchester, Connecticut 06010 Acoustical labs -parents granted and pending. 
(203) 6-lt-216() 

( 
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FOR SALE 
Listen to the Music! Quality Tapes 

ACOUSTAT AND PS AUDIO -SUPERB! 
Free shipping! Fast service! Also Sota, Thorens, Talisman, 
Audire, Haller. Klipsch, Adcom. Quad. SAE, Compact Digi- 
tal Players. READ BROTHERS STEREO, 593 King Street, 
Charleston, South Carolina 29403. (803) 723-7276. 

AFFORDABLE TUBES FROM GSI: Model 5tp preamp 
74dbllow noise great sound ! Model A-1 Amp Tubes Mos- 
lets, 250 watts (4 ohms) Custom Rebuilt Tube Amps from 
DYNA by GSI see the latest TAS for details ! GSI. 622 
Bloomfield Ave., Bloomfield. NJ 07003. Catalog 5 1. 

ALCHEMIST 8 TALISMAN MOVING COIL CAR- 
TRIDGES. MOST MODELS IN STOCK. CALL TOLL -FREE 
FOR ORDERING AND PRICES. 1-800-222-3465. WE 
CAN'T BE BEAT! HCM AUDIO: 1-916-345-1341. VI- 
SA MC COD 

ALTERNATIVE AUDIO: HOME OF FINE AUDIO VAL- 
UES. JSErinfinite Slope. Kindel Audio, Chapman. Spica, 
3D Acoustics, Counterpoint. Electron Kinetics Eagles, Au- 
dible Illusions. Superphon, BBK, Precision Fidelity. Creek, 
VPI, Alphason, Discrete Technology, Kimber, Randall, Pro- 
methean. Grado. Distech CD Players, Tweek, Tiptoes and 
more. Auditions by appointment, Massapequa. L.I.. N.Y. 
(516) 541-7025. 

APPALLING? ISN'T IT? 
How many esoteric audio products look and feel as if 

they were made by orangutans with screwdrivers. If you 
are fed up with sacrificing reliability. aesthetics and quality 
of construction to obtain purer sound, don't despair! 

There are many high -end audio components built by 
small yet solid professional companies which not only ex- 
press the utmost in musicality but also reflect the high level 
of design integrity, craftsmanship and quality control. At 

Sound By Singer we select and blend only such compo- 
nents into systems designed to extract the most music from 
your audio dollars. 

ACOUSTAT ADCOM AKROYD APOGEE AUDIO - 
QUEST AUDIO NOTE AUDIO INTERFACE AUDIO 
VOIS B8K BERNING BEVERIDGE COUNTER- 
POINT CWD DYNAVECTOR FUSELIER GRACE 
GRADO KISEIKI KLOSS KOETSU KRELL LINN 
SONDEK LIVEWIRE MC LAREN MONSTER CABLE 

NAIM AUDIO NITTY GRITTY NOVAK NYAL 
(MOSCODE) PRECISION FIDELITY PROAC PRO- 
TON RANDALL RESEARCH RAUNA REGA ROB- 
ERTSON SNELL ACOUSTICS STAX SYMDEX 
SYRINX TALISMAN 

SOUND BY SINGER 
165 E. 33RD STREET 
New York, NY 10016 

(212) 683-0925 
WE SHIP ANYWHERE 

- 

High Gain -Low Noise -Great Sound 

GK -1 
A Vacuum tube preamp priced under $1200 

Call or write for Information: 

MELS 
723 Bound Brook Rd. Dunellen NJ 08812 

(201) 929-2613 

FOR SALE . 

ARGENT, ARISTON, BBK, BEL, CLEARAUDIO, Dayton 
Wright. Morrison. Souther, Straight Wire, Veritas, VPI and 
more. Hear them at Audio Abode, Dallas, Texas. In home 
auditions available. (214) 369-2092 evenings and week- 
ends. 

NAKAMICHI, CARVER, REVOX, CROWN, BANG 8 

OLUFSEN. TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B 8 W. E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURERS USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK- 
SONVILLE. FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243-1168. 

AUDIOOUEST has recently made a dramatic upgrade in 

the legendary AO 404 moving coil cartridge. The original 
sapphire cantilever has been replaced with a remarkable 
hollow boron pipe. This new cantilever allows for smoother, 
more articulate performance no matter what tonearm is 

used. The body has also been strengthened with a solid 
brass insert and the suspension has been modified. The 
AO 404 is now available in 3 output levels (H,M,L) and is 

still only 5225! For name of dealer nearest you, please call 
714.240-0604. 

ATTENTION: BERNING, SOTA, AR TURNTABLE, AU- 
DI000EST, PETERSON, STRAIGHTWIRE, DYNAVEC 
TOR, KOETSU, SHINON, ELECTRON KINETICS, AUDI- 
BLE ILLUSIONS, ALPHASON, STAX, SPECTRUM, 
SAEC, MCINTOSH, FULTON, MONSTER, WALKER, 
MOSCODE, GOETZ, OTHERS, TRADES, COD. (713) 
728-4343. MAURY CORB. 

uaow IR7MOLIIALI VRECIa 
TDIK MAXELL 

VIDEO 
TOR 7120 . 4.59 

D 60 .85 UR 60 95 TOR 7120 DIG 5 89 
D 90 ........ .... .99 UR 90 1 09 TDK 120 ND PrO 8 99 
D 170 .. . . 1.89 UR 170 1 89 MAXELL 7120 4.69 
AD 60 1.39 UD-5 1/11 901 59 MAX 7120 MG% 5.89 
AD 90 1.49 XL II 60 1.59 MAX T-120 GOLD 7 89 
SA 60 ... 1.39 XL II 90 . 1.69 SONY T770 .. . . 4 69 
SA 90 1.55 XL HS 60 1.99 SDNY L750 .. . 4.69 
ADS 90 ..... 1.95 XL 115 90 219 SCNYL750UMG 5.95 
SAX 60 ... 2.19 MX 60 . 3 39 SCOTCH n 20 .... 4.99 
SAX 90 ... 2.29 MX 90 . 369 SCOTCH T120 MG 5.99 
NOS 60 .... 
ASS 90 

3.39 
3.89 

UD 35-90 
XL I 35-908 

4..89 

6 39 FUJI 
. . 

MA 60 
MA 90 . 

3.29 
3.79 

SONY 
MF 60 . 

Fe METAL 90 ... 3.39 
FR 890 . 1.69 

75 
MAR 60 .... 4.39 

HE 90 . .95 DI SCWASH ER 
MAR 90 5.49 

NF 10 . 1 59 DEW .. 29.95 
HD 01 DmD'3911'"UC%S 60.. 1 65 CO Cleaner .......15.99 

TEA.0 uCXS90 . 1.75 
CRC 90 .. 2.99 ES 90 Metai 4 59 

DRAC ........ 12.49 
TRPE CARE ..... 9.49 

CALL Mow: 711-I314.31417 OR IV MAIL 
SNIPPING COST IS ONLY $4.50 FOR ANY ORDER IN USA 

INSTITUTIONAL ORDERS WELCOME. NO EXTRA CHARGE FOR VISA/ MC. 

QUALITY 
SEA tart 7M Street. Dept. A , arootlyn. NY 11230 

Listen... 

r; 

I Before You Buy! 
Time Delay Compressor/ miters 

Reverberation Expanders 
Crossovers Spectrum Analyzers 

Noise !eduction - Parametric EQ 
Don't lave regrets about paying too much for a 

lesser product. In demos and comparisons, we'll - 

show yol. why we're Better! Our Factory Direct 
sales allow us to produce a Superior product and 
dfer it toyou at a Lower price_ C all or write for a 
free full length Demo Album and 2. page brochure. 

Write to: LT Sound: Dept. A-3 PO Box 338 
Stone Mountain,,GA 30086' - 
in Georgia Call (404)493-1258 

PREMIER By SUMIKO 

THE TRADITION CONTINUES 
PREMIER FT -3 

.m. 

MMT OWNERS, REJOICE! 
Ever wanted an easy way of precisely 
adjusting VTA on your Premier MMT 
tonearm? The device pictured here allows 
you to raise and lower the arm post 
without hassle -even while the record 
is playing -and with no compromise in 
mounting rigidity. Retro -fits all Premier 
MMT arms and all tonearms with a 

16mm arm post. 

From the creator of the MDC-800 (THE A RM) comes ¡he Premier FT -3. Continuing the 
tradition of providing the best tone arm performance at ant' price. David Fletcher. with 
the FT -3, again defines the state of the art. The FT -3 offers features and performance 
found on only the best: 

Die cast magnesium head shell 
Adjustable azimuth 
Adjustable VTA (unique rigid no compromise design) 
Ultra rigid arm tube 
P/B-/ Universal interface box 
Advanced bearing design - - - 

Unique tone arm tube damping 
Adjustable viscous damping at user's option 
Decoupled counter -t/ eight 
Precise proportional anti -skating 

P. O. Box 5046 Berkeley, CA 94705 415-843-4500 I - 1 I 11111) 
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Authorized 
LinniNaim 

Dealers 
ALABAMA 
Audition, Homewood 
Campbell Audio Video, 

Huntsville 

ARIZONA 
Listening Post, Tempe 

ARKANSAS 
Sound Investments, 

Harrison 

CALIFORNIA 
Audio Basics, Claremont 
Classic Audio, Carlsbad 
Musical Images, Fresno' 
Havens 8 Hardesty, 

Huntington Beach 
Christopher Hansen, Los 

Angeles' 
Gene Rubin Audio. 

Monterey Park 
Audible Difference, Palo 

Alto* 
Keith Yates Audio, 

Sacramento 
Stereo Design, San Diego 
House of Music, San 

Francisco. 
Access to Music, San 

Francisco 
Systems Design Group, 

Sherman Oaks 

COLORADO 
Audio Alternative, Fort 

Collins 

CONN. 
Carston Stereo, Danbury 

FLORIDA 
Sound Components, Coral 

Gables 
Sound Components, Ft. 

Lauderdale 
Sound Source, Marathon 
Audio Gallery, Sarasota 
Audio Visions, Tampa 

HAWAII 
Audio Design Ltd., 

Honolulu 
Audio Shoppe, Honolulu 

ILLINOIS 
Media Room, Chicago 
Pro Musica, Chicago 
Victor's Stereo, Chicago 
Sound Choice, Lisle 
Absolute Audio Systems, 

Rockford 

INDIANA 
Audiotrend, Evansville 
Hi -Fi Buys, Indianapolis 
Hi -Fi Gallery, Indianapolis 
Classic Stereo, South 

Bend 

KENTUCKY 
Hi -Fi Buys, Louisville* 

MARYLAND 
Listening Room, 

Sykesville. 

MASS. 
Natural Sound, 

Framingham 
Matrix Audio Video, West 

Hatfield 

MICHIGAN 
Absolute Sound, Ann Arbor 
Rich Mansfield Audio, 

Grand Rapids 
Sound Room, Grand 

Rapids' 
Dr. Goodear's Audio, Mt. 

Pleasant 
Absolute Sound. Royal Oak 

MINNESOTA 
Audio Perfection, 

Minneapolis 
Exclusive Sound, St. 

Cloud 

MISSOURI 
Music Systems, St. Louis 

NEBRASKA 
Sound Environment, 

Lincoln 
Sound Environment, 

Omaha 

NEW JERSEY 
Professional Audio 

Consultants, Milburn 
CSA Audio Design, Upper 

Montclair 

NEW YORK 
Ears Nova, Great Neck 
Innovative Audio, Brooklyn 
Sound by Singer, New York 

N. CAROLINA 
Audio Salon, Charlotte 
Stereo Sound, Chapel Hill 
Stereo Sound, Greensboro 
Stereo Sound, Raleigh 
Stereo Sound, Winston- 

Salem 

OHIO 
Hoffman's Stereo, 

Cleveland 
Custom Stereo. Columbus 
Stereo Showcase, Dayton 
Oxford Audio, Oxford 

OKLAHOMA 
Audio Dimensions. 

Oklahoma City 

PENN. 
Abbie's Audio, Dormont, PA 
Chestnut Hill Audio, Phil. 
Sound Service Company, 

Phil. 

PUERTO RICO 
Precision Audio. Rio 

Piedras 

S. CAROLINA 
Bntish American Sound, 

Charleston 
John Brookshire Entrmt. 

Sys., Anderson 

TEXAS 
High Bias, Austin 
Audio Distinctions, Corpus 

Christi 
Audio Concepts, Dallas 
Audio Concepts, Houston 
Concert Sound, San 

Antonio 

VIRGINIA 
High -C Stereo, Leesburg 

WASHINGTON 
Definitive Audio, Seattle 

Unless otherwise indicated, dealers listed 
sell both Linn Products and Naim Audio. 
Dealers marked with an asterisk sell Linn 
Products only. 

audiophile ',item LTD. 

FOR SALE 

At AUDIO ENTERPRISES, The Holiday Season is ap- 
proaching and we are stocking up with the best audio 
equipment available at competitive prices. We are an au- 
thorized dealer 8 service center for these and more: 

ADS Luxman 
138W Mission 
Bang 8 Olufsen Nakamichi 
Bedini Perreaux 
Genesis Revox 
Kyocera Tandberg 

AUDIO ENTERPRISES 
Chicago Heights, IL Visa/MC,Amex, COD 

312-755-3111 
OPEN 12 NOON 

A TRANSPARENT SPEAKER! MARTIN LOGAN C.L.S. 
on display by A.J. Conti. Also, Alphason, Audible Illusions, 
Convergent Audio Technology, Counterpoint, Dayton - 
Wright, Electron Kinetics, Eminent Technology. Entec, Kin- 
del, Krell, Merrill, MFA, Quicksilver, Sota, Synnx, VPI. Au- 
dio By A.J. Conti, Hudson, NH, (603) 883-4504. 

ATTENTION KEF CUSTOMERS 
KEF's Five Year Warranty applies to the original purchaser 
only. Speakers imported by non -authorized dealers and 
resold are not covered under this or any other warranty. 
Technically, such equipment is second-hand, which both 
voids the warranty and reduces its value. For your nearest 
authorized KEF dealer call: 

1-800-533-0035 

ATTENTION MAGNEPAN OWNERS-Coming in January 
for your Magneplanar speakers: a family of refinements 
that couple Silicon Valley technology and audiophile sensi- 
bilities. The results transform your "Maggies" into a speak- 
er system that will amaze you. At a cost that won't bankrupt 
you. For information write to: TOPOLOGY, P.O. Box 
13038, Oakland, CA 94661. 

AUDIO CLASSICS INTRODUCES THE NEW NESTORO- 
VIC ALPHA -1 HIGH RESOLUTION 150 WATT MONO 
TUBE POWER AMPLIFIER FOR DETAILS CONTACT AU- 
DIO CLASSICS, POB 176, WALTON, NY 13856. 607-865- 
7200. 

AudioQuest Solves 
The. Energy Crisis! 

Usually people worry about 
how to get enough - energy. 
AudioQuest has been working 
on how to get unwanted 
energy out of your audio sys- 
tem. The answer is by using 
Sorbothane, an amazing 
material that is like a black hole 
for unwanted vibration: 

aq 
aq 
aq 
aq 

aq 

Sorbothane Record Mat 
Sorbothane Isolation Feet 

Sorbothane Record Clamp 
Sorbothane Self 
Adhesive Sheets 

Sorbothane Vacuum 
Tube Dampers 

C1ud Í OqueSt 
629 Camino de los Mares #306 

San Clemente, CA 92672 
714-240-0604 

FOR SALE 

AUDIO CLASSICS OFFERS the best trades towards: 
Goldmund, Conrad -Johnson, Berning, Melos, Classé, Mer- 
rill, Grado, Koetsu, NYAL, Sondes, Sound Lab, Convergent 
Audio Technology, Audio Pro, Pink Triangle, Quicksilver, 
Jordan, MCM, GSI, Kinergetics, Souther, JSE, Merlin, Al- 
phason, Odyssey, Source, MFA, Precision Fidelity, Jadls, 
Shinon, Superphon, Tiptoes, Onyx, Fosgate, Straight Wire, 
Spendor, Modulus. Lead Balloon. RAM Labs, Kindel, De- 
finitive, MIT, Fidelity Research, Stax, Promethean, Discrete 
Technology, WTL, Sonus, BBK, Magnavox CD, McLaren, 
Rock, Watkins, Micro-Seiki, Highphonic, Lazarus, Chicago 
stands, Sumiko, Audioquest, and more. Also specialize in 
classic used equipment. Ask for used, demo list. AUDIO 
CLASSICS INC., Oklahoma City, Okla. Call: (405) 842- 
3033. 

AUDIO CONNECTION 
in Northern New Jersey 

TURNTABLES: Goldmund, Heybrook, Merrill, 
VPI, Systemdek 

TONEARMS: ET, Grado. Lurné, Well Tempered 
CARTRIDGES: AudioQuest, Decca, Grado, Pro- 

methean (stylus retipping for all cartridges) 
ELECTRONICS: (TUBE) Audible Illusions. Melos, 

MFA Systems (Luminescence), Quicksilver 
(SOLID STATE) Electrocompaniet, FM Acous- 
tics, Jordan, Leach, Magnum, British Fidelity 

CD PLAYERS: Melos Audio, Harman Kardon 
SPEAKERS: Kindel, Princeton Acoustics, Rauna, 

Spendor, Vandersteen, Merlin 
ACCESSORIES: AudioQuest, Chicago Sp. 

Stands, Goldmund. Last, LiveWve, Kimber, 
Kinergetics, NG, Peterson, Sims Vibration Dy- 
namics, Sones, Tiptoes, Torumat, Tweek, 
vdHul, VPI 

1-201-239-1799 
615 Bloomfield Ave., Verona NJ 07044 

AUDIO CONNECTION also has for sale: occasional 
close-outs. some used equipment and display pieces. 
Single speaker demonstration: record cleaning; audio- 
phile discs. HOURS: Mon, Tues, Fri 12 to 7. Thurs 12 
to 9, Sat 11 to 6. Closed: Sun. Weds. PLEASE, CALL 
FOR AN APPOINTMENT! 

made in U.S.A. 

A MAJOR BREAKTHROUGH 
IN PHONO REPRODUCTION! 

THE V.P.I. - DIGITAL 

MICROPROCESSOR POWER 
SUPPLY - P.L.C.T" 

Makes every turntable 
sound significantly 
cleaner and quieter! 

Turntables with A.C. 
synchronous motors can 

now have electronic 
speed control! 

V.P.I. Ind. Inc. 
P.O. Box 159 Ozone Park N.Y. 11417 

718.845-0103 

6842 Hawthorn Park Drive 
Indianapolis, Indiana 46220 
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FOR SALE, 

AUDIO RESEARCH (A.R.C.) D50-FLB POWER Amp, re - 
tubed $395. A.R.C. SP -3 PreAmp $300. A.R.C. SP -4a 
Solid State PreAmp (mint) $525. Thorens TD -125 w/SME 
3009mk2 $150. Teac 6510 autoreverse w/remote, new 
heads $300. 517-669-9864 Eves /Wknd. 

AUDIO RESEARCH SP6B REVISED. $750 or best offer. 
(913) 537-8170. 

AWESOME NEW MODEL YAMAHA: B2X AMP AND C3X 
PREAMP, perfect, $1500. Also, SONY 501ES PCM, never 
used, $350, and YAMAHA CD -X1, $250. All $2000. Write: 
Michael Mason, Box 367, A.P.O. San Francisco, CA 
96328. 

BEAT THE PRICE FIXERS WITH low discount prices and 
full U.S.A. manufacturers warranties on: Nakamichi, Re - 
vox, Carver, Bang & Olutsen, ADS, Kyocera, HK, Crown, 
Haller, B&W NAD, Tandberg, Polk. Island Audio, Inc., 
1122 Riverside Drive, Holly Hill, FL 32017. (904) 253-3456. 

BEST TRADES OFFERED. Acoustat, AR, Apt -Holman, 
Beming Classe, Connoisseur, Distech, Duntech, Futter- 
man, Goetz, Haller, JSE, Lazarus, Moscode, Mordaunt- 
Short, McLaren, MSK, MCM, Micro -Seek!, PS, Quicksilver, 
Rauna, Revox, Robertson, SOTA, Spendor, Spica, STAX. 
Symdex, Superphon, Tannoy, VPI, VSP, Celestion, Hey - 
brook, and all cartridges and accessories. For honest ad- 
vice call: AUDIO DOCTOR, 1518 Commercial, Box 390, 
Buffalo, MO 65622. 417-345-7245. VISA -MC. Free News- 
letter. 

BRYN MAWR 
STEREO 

IN SOUTHEASTERN PENNSYLVANIA 
AND NEW JERSEY 

FEATURING 
Quad, Krell, Apogee, Sota, Synnx, Grado, KEF, Nakami- 
chi, Polk, Yamaha, Dynavector, Monster Cable, Carver, 
Dahlquist, NAD, Bang & Olutson, Klipsch, DBX, Crown 
Canon, Mitsubishi. 

Nine locations with the finest in audio products, service, 
and advice: Bryne Mawr, Philadelphia, Jenkintown, Frazer, 
Quakertown, Whitehall, Camp Hill, Montgomeryville, and 
Maple Shade, New Jersey. 

215-885.4400 

BUY -SELL quality USED MID to HIGH END STEREO 
components. Instant quotes by phone. RE BUY HI FI, 3561 
Homestead Rd., Santa Clara, CA. (408) 985-0344. 

"Among mini - 
speakers in (its) 
price bracket, the 
Spectrum 108A 
stands alone..." 
-Intl Audio Review- 

Hotline 835 
Berkeley, CA 94704 

THE SPECTRUM 
108A, extremely 
affordable, high - 
resolution sound. MODEL 108A 

For information or dealer inquiries, write: 

spectrum iuimmuiii 

1021 NEVADA ST, TOLEDO OH 43605 419-693-4488 

FOR SALE 

B&W 801F, TEAK FINISH, INTERNAL winng with Monster 
Cable powerline II, can be bi-amped, tti-amped or driven 
with one amplifier $2,600. Tandberg TCA-3002A pre -am- 
plifier with rosewood side panels, immaculate condition- 
$485. Phone: (312) 343-8553, after 5:00 PM CST. 

CALL TOLL FREE 1-800-826-0520 FOR: Haller, Dahl- 
quist, Denon, dbx, 3D, Proton, Tandberg, Moscode, Belles, 
Oracle, M&K, Gram, Nifty -Gritty, Audioquest, Duntech, 
Monster, CWD, B&W, DCM, Thorens, VSP, Stax, Grace, 
Asiatic, Pro -Ac, Dynavector, Talisman, Snell, Tiptoes. The 
Sound Seller, 1706 Main St., Marinette, WI 54143. (715) 
735-9002. 

CASH for all types of USED STEREO EQUIPMENT. We 
BUY by PHONE. STEREO TRADING OUTLET, 320 Old 
York Rd., Jenkintown, Pa 19046. 215-886-1650. 

COUNTERPOINT SA -5 TUBE PREAMPLIFIER MINT 
$875. Sony EL -7 Elcaset Mint. 45 tapes 18 are new. 
service and owners's manuals $450. (206) 282-8371. 

Foreign 
Enemies on 

the Loose 

Your living room is out to destroy 
your music. Ii s an unknown and 

hostile environment full of foreign 

enemies...at least from your turn- 

table's point of view. 

On top: a vinyl record with random 

warps and nasty resonances. Below: 
innocent footsteps that become 
earthquakes if they reach your 
stylus. And the most foreign enemy 

of all: house current about as pure 

as your drinking water. 

SOTA SUPER STAR System 

Introducing the SOTA SUPER 

STAR System...the first global 
solution. 
Our exclusive Vacuum/Acrylic 

Clamping System flattens into sub- 

mission record warps and resonances. 

The 321b SOTA Suspension System 
neutralizes the wide array of me- 

chanical variables from set-up and 

placement to feedback and vibrations. 
And our Electronic Flywheel Line 

Conditioner obliterates anomalies 
active in all electric lines: voltage 
glitches, hash, pulses, and RFI. 

SOTA to the Rescue. 
With the -World's first global turn- 

table system- SOTA eliminates your 

music's worst enemies. As usual. 

tnese features are user-friendly and 

easily retrofittable to current SOTAs. 

At last, experience true 'analogue 
perfectibility.- Warning: you may 
become an analogue -addict!! 

P.O. Box 7075. Berkeley, CA 94707 

Four Simple Ways 
to Improve the Sound 

of Your Music 
O 

More ter Cable's Interlink Reference .A and InterhrkSpeoial 
Featuring "Bandwidth Balanced*" Technoiogv 

Intertink Reference A® Our Finest Cable 
Design lets you Re -discover your Favorite Music. 

Interim]. Reference A is recognized worldwide as 

the best sounding interconnect available. Winner 
of International Audio Review's "Engineering 
Achievement Award" and flagsh4 of the InterbnF 
Series, Interlink Reference A sets a new standard 
for audio cable performance. The finest example 
of our "Bandwidth Balanced®" design features 
3 wire networks to provide ultra- wide bandwidth 
and absolute phase coherency tner the entire 
audio spectrum. Audiophiles agree. The sonic 
improvements are worth every penny. 

Standard 
Coaxial 
Cmsuuaix 

Balanceó 
Construaiie 

Two "B~ü 
Center 
Conducts 

Mid Freat.raans 

Bass 
High Freatin m, 

Interlink Special® High Tecanology Puts 
Big Performance into a Small Package. 

Based on the same "Bandwidth Balanced" 
technology incorporated in Interlink Reference A. 

Interl nk Special is smaller and more flexible Ex- 
tended frequency extremes, superb transients. 
incredible instrument clarity, and an outstanding 
3 -dimensional image, make Interlink Special 
second only to one. 

Intentink®4 
A PricerPerfornlance Breakthreugh... 
Now Monster Cable's "Bandwidth Balanced" tech- 
nology is yours in a very affordable, compact 
package Using dual inner conductors, each with 
2 wire networks, Interlink 4 delivers sound quality 
that other "audiophile cables" can't match at any 
price. We invite comparison with the competitor_ 

Interlink ®CD Fulfilling the Promise of Dig7tai 

Conventional cables run out of breath when trying 
to cope with today's digital sounc. l'he detailed 
resolution, awesome dynamic range, and power- 
ful bottom end available from digital are lost when 
you use ordinary interconnect cables. Interlink CD 
controls high frequency phase slifts to produce 
a richer musical sound while minimizing the 
harshness found in some CD program mater i. 

Connect yours with Interlink CD. 

Inéiink' 
Write for a free brochure. 

Monster Cable® Products, Inc. 
101 Townsend. San Francis, o, CA 94107 

Tel: 415 777-1355 Telex: 470584 MCSYUI 
Available on GSA Contract. 

111011STi rv.V VW 
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FOR SALE FOR SALE 
LOWER 

LOUDSPEAKER 
DISTORTION 

The VMPS Tower Il is a six -way, low distortion, high 
efficiency floor -standing loudspeaker system of 
outstanding linearity, bass extension, and 
spaciousness of imagery at a most affordable 
price. 

Like its larger siblings, the VMPS Super 
Tower /R ($699ea kit, $969ea assem) and 
Super Tower Ila/ R ($1099-1299ea kit,$1499- 
1699ea assem), the Tower II features the unique 
OSO Holosonic image enhancement circuitry, an 
ambience recovery system which keys on the true 
phase information of the signal source, rather than 
generating an "everywhere and nowhere" sonic 
miasma characteristic of phase matrix and 
omnidirectional systems. Separate subbass, 
lowbass and midbass 12" drivers provide a -3d8 
point of 22Hz with THD not exceeding 0.7°lo (1W 
drivel. Recent press comment on VMPS includes: 
"World Class" (High Fidelity, Ap 84 on the 
Silla/R); "A whale of a good buy and highly 
recommended" (Stereophile VIII/4, on the 
VMPS Subwoofer); "A superior combination of 
excellent dynamic response and overall accuracy" 
(Audio, Aug 85). Also available are the new 
Smaller Subwoofer, ($199 ea kit, $299ea 
assem), the Larger Subwoofer ($439 ea kit, 
$549ea assem), the MiniTower II ($329ea kit, 
$439ea assem), and the OSO Series of bookshelf 
speakers. Hear VMPS at the dealers listed below, 
and write us for full reviews and test reports. Kits 
are supplied with fully assembled cabinets and all 
prices include free shipping in USA. 

VMPS AUDIO PRODUCTS 
div (tone Audio 

3412 Eric Ct. El Sobrante Ca 94803 
(4151222-4276 

Hear VMPS at: The Listening Studio. Boston; Custom 
Entertainment Systems. Oyster Bay NY. Sound Stage. 
Syracuse Ut: Strictly Speakers. W. Palm Beach. FI: Arthur 
Morgan, Altamonte Springs Fl; Efficient Stereo. Torrance 
Ca: Sounds Unique. San Jose Ca; (tone Audio. El Sobrante 
Ca: Praise Audio. Powder Springs Geo: Walker Audio. San 
Angelo Tx; Eclectic Audio. Livermore Ca: Mountaineer 
Telephone. Beckley W Va. 

CHADWICK MODIFICATIONS 
Major upgrades for Thorens TO 146, 147, 166 model turn- 
tables and Grado pickups. our Corktone Platter Mat re- 
stores midrange/imaging and bass detailing. Evident Inter- 
connects replace the jumper pins used in intergrateds and 
receivers for a dramatic sonic improvement. For info pak 
send $3, refundable with purchase to Chadwick Mod's, 205 
Rindge Ave., Cambridge, Ma. 02140. 

CLASS A POWER FOR $3991 Series Twenty M-22: best - 
sounding amplifier under $800. High current, dual mono, 
50 pounds! Originally $790, all new. Complete details: 804- 
973-0617 (days), 804-293-8912 (eves). 

CROSBY MOD 3120, HIGH CURRENT 35 watt "refer- 
ence" intergrated amplifier, easily embarrasses electronics 
costing over $3000! Has no competition in intergrated class 
$425. Crosby's, 2701 N. Rojo, Hobbs, NM 88240. (535) 
392-4781 or (505) 393-3992. 

GOETZ GRAND MASTER SPEAKERS, NAD 2200 amp, 
1155 preamp, 5255 compact disc player. System 3 months 
old, perfect, $3000, OBO ($3900). Also Bose 901 series V. 
less than 20 hrs. $595 ($895). Rich, evenings, 717-532- 
3642, office, 717.532.7371, Penna. 

HAFLER, LUXMAN, YAMAHA, INFINITY, McINTOSH, 
etc. in stock. Trades Welcomed. AUDIO EXCHANGE, 57 
Park Place, Dept. AM, N.Y., N.Y. 10007, (212) 964-4570. 

CHICAGO SPEAKER STANDS WILL 

OUT PERFORM ANY SPEAKER 

STAND ON THE MARKET 

GUARANTEED. 

RIGID SPIKED STABLE 

YES, YOU CAN UPGRADE 

SPEAKER STANDS! 

-=-=hk agloSpeakerSZavx 
THE AUDIOPHLLES CHOICE 

1-800-882-2256 

DEMONSTRATORS WITH WARRANTY-BERNING TH- 
10AH $1360; BEVERIDGE SYSTEM V/pr $2140; CLASSE 
AUDIO DR -2 $1300; COUNTERPOINT SA -PI $160; 
COUNTERPOINT SA -2 $645; COUNTERPOINT SA -5 
$1100; COUNTERPOINT SA -6 $290; ESOTERIC AUDIO 
509/pr $1460; NEC CD -803E $780; PRECISION FIDELITY 
C -8A $385; PRECISION FIDELITY M7A $710; SIDEREAL 
ACOUSTIC IV/pr $1145; STAX ESL -F81 $2015; SYMME- 
TRYNMPS SW-2/pr $485; TRIAD SYSTEM 70 $325. 
NEW WITH WARRANTY ACCUPHASE AC -2 $285; ARIS- 
TON RD -40 $195; AUDIO INTERFACE CST-80/II $260; 
DYNAVECTOR DV23RMR $210; DYNAVECTOR 
DVI7DMR $290; GRACE F-9ER $180; GRACE 747 $195; 
GRACE 707/747 VTA $65; HITACHI MF-2 Interconnect 
20'/pr $60; KISEKI BLUE $360, ORTOFON MC -200 $210; 
PROFILE II $110; STAX CP-Y/ECP-1 $465; SUPEX SDX- 
2000 $300; van den Hull III $235. 
USED AUDIO RESEARCH SP -6B $650; COTTER MK -2L 
$300; EUMIG FM/T-1000 $345; MARK LEVINSON ML - 
1/A -3 $925; STAX UA-7CF $175. 
GREENFIELD EQUIPMENT (312) 771-4660. 

DIAMOND NEEDLES and STEREO CARTRIDGES at 
DISCOUNT PRICES for SHURE, PICKERING, STANTON, 
ASTATIC, GRADO, AUDIO TECHNICA, ORTOFON, TIP- 
TOES, SONUS, DYNAVECTOR and LAST, send S.A.S.E 
free catalog. LYLE CARTRIDGES, Dept. A., Box 158, 
Valley Stream. NY 11582. For fast COD service Toll Free 
800-221-0906. N.Y. State (516) 599-1112. 9AM - 8PM 
except Sunday. VISA/MC 

DRAMATICALLY IMPROVE YOUR "NEW" AR 
TURNTABLE. We guarantee the following products to 
improve your AR's transparency, detail and smooth- 
ness or we will refund the purchase price. 

1). AudioOuest Sorbothene Mat $35 
2). Preddlled Aluminum Armboards 

MMT, Linn, or AR arms $30 
3). Hum -shielding for AR Platters: 

Platter shield $39 
The Audio Advisor, Inc. 225 Oakes SW, Grand Rap- 
ids, MI 49503. (616) 451-3868. Shipping $3/item. 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 
OLUFSEN, TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON. B á W, E -V, A.D.S., DCM,.KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 24301168. 

MARTIN-LOGAN MONOLITHS, $3250 PR. Precision Fi- 
delity M-8 Tube Hybrid Amp, $550. Watkins WE -1, $1900 
pr. Infinity RS -1, $2900 pr. 206-546-2930. 

ELECTRONIC CROSSOVERS: 6, 12, 18d&octave. Kits 
from $116. Transient -Perfect Crossover, $175. Subsonic 
Filters, Bandpass Filters from $25. Free Folder w/reviews. 
ACE AUDIO CO., 532 -5th Street. East Northport, NY 
11731.2399.(516)757-8990. 

GREENFIELD EQUIPMENT 
ESOTERIC AUDIO SYSTEMS 

ACOUSTAT ACCUPHASE ADCOM ARISTON 
AUDIO INTERFACE BEVERIDGE BERNING 
COUNTERPOINT DECCA DISTECH DYNAVECTOR 

EAR ELECTROCOMPANIET ELECTRON KINE- 
TICS ENTEC GRACE GRADO HAFLER ITC 
JSE KISEKI KIMBER CABLE KOETSU MICRO 
SEIKI MIT MONSTER PRODUCTS ORSONIC 
PRECISION FIDELITY PROFILE REGA SIDEREAL 
ACOUSTIC SHINON SOUTHER SPICA STAX 
SUPERPHON SUPEX TRIAD VPI VAN DEN HUL 

Audn,ons by appointment Sipping and export iaC,bbes 

7805 Greenfield Street River Forest. Illinois 80305 

312/771-4660 7/85 
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FOR SALE 

ELITE MUSIC SYSTEMS 
Central Florida's newest high -end audio dealer. Specializ- 
ing in products of renowned performance and lasting value. 
Featuring the LOGAN LABS-KRELL-SYMDEX SYS- 
TEM: the ultimate In sonic purity! Also offering: VPI, Alpha - 
son, BEL, Beming, Audible Illusions, Moscode, Belles Re- 
search, Superphon, Shinon, Miyabi, Dynavector, Grado 
Signature Products, Randall Research, Systemdek, Profile, 
C.J., Walker. (305) 629-9161. 

EXCEPTIONAL AUDIO REPRODUCTION SYSTEMS 
REGA, HEYBROOK, LOGIC, THORENS, AR, DUAL turn- 
tables; ZETA, REGA, PREMIER, LOGIC, GRACE tone - 
arms; ADCOM, ARCAM, AUDIRE, CREEK, KENWOOD 
BASIC, KYOCERA, ROTEL, SHERWOOD, VSP LABS 
electronics; FRIED, HEYBROOK, MORDAUNT-SHORT, 
MAS, REGA, WATKINS loudspeakers; TALISMAN, SU- 
PEX, GRADO & SIGNATURE, PROMETHEAN, REGA, 
PREMIER, ARCAM cartridges; AUDIOQUEST, DECCA, 
NITTY GRITTY, THE PIG, LIVEWIRE and other accesso- 
ries. EARS, P. 0. BOX 658-U, W. COVINA, CA 91790. 
818/961-6158 EVENINGS, WEEKENDS. MCNISA. MANY 
MONTHLY SPECIALS! (SEND STAMP) 

HIGH END EQUIPMENT 
All American, Japanese, French, English, German audio- 
phile products like: Accuphase, AKG, Alphason, Braun, 
Burmester, Canton, Cabasse, Denon, Dynavector, EMT, 
Elac, Esoteric. Goldmund, Harman, Hiraga, JVC, Ken - 

wood, Krell, Koetsu, Linn, Luxman, Mission, Meridian, 
Magnet, McIntosh, Nakamichi, Oracle, Perreaux, Quad, 
Revox, SAEC, Spectral Stax, SME, Sennheiser, Thorens, 
many others at lowest export prices. 110V,220V, 50Hz/ 
60Hz available. Ask for latest price list and shipping details. 
Hi.Fi. Systems, Herzogsireudenweg 16, 5300 Bonn, West 
Germany. Tel. 0228-253111. Tlx. 886646 hiss d. 

FOR SALE: 
THE GSI X-1 CROSSOVER: 

This ís easily the best electronic crossover I've heard, 
being exceptionally clean with excellent resolution 
Dick Olsher/Stereophile Vol 8 #4. You deserve the 

best; GSI, 622 Bloomfield Avenue, Bloomfield, NJ 

07003. 201-743-3021 

DYNACO KITS & PARTS.-World's largest inventory ... 
over 4,000 part numbers stocked! Stamp gets latest listing. 
SCC, Lock Box 551 (AOM2), Dublin, OH 43017. 

FREE catalog-LOWEST DISCOUNT PRICES on ste- 
reo/esoteric components for home and car. Sony, Bose, 
JVC, SAE, Crown. other 'high quality' brands. Audio Unlim- 
ited, 12031/2B Adams, LaGrande, OR 97850, 503963- 
5731, 10-6 M-Th Pacific time. 

FRIED SPEAKERS & KITS 
State-of-the-art sound. Try our prices! Free shipping. Also 
Sota, Haller, SAE, Audire, Thorens. Adcom, Klipsch, CD 
players. READ BROTHERS STEREO, 593 King Street, 
Charleston, South Carolina 29403. (603) 723-7276. 

GENE RUBIN AUDIO-LOS ANGELES: LINN, NAIM, 
REGA, THORENS, AR, HAFLER, CREEK. ROTEL, CON- 
RAD-JOHNSON, WHARFEDALE, CELESTION, STAX, 
SPENDOR, AKROYD, BBW, PRECISION FIDELITY & 

MORE. PRE -PAID SHIPPING (818) 571-1299 (PAC. 
TIME.) 

GOODWIN'S MUSIC SYSTEMS 

In New England, Goodwin's is recognized as the lead- 
er In high performance audio. Along with the finest in 

components, we can provide the most sophisticated 
custom installation tailored to your individual needs. 
We offer: 

Mark Levinson, Spectral, Cello, Magneplanar, Apo- 
gee, Quad, Entec, Goldmund, Linn, SOTA. Alphason, 
Tandberg, Nakamichi, Magnum, Bryston, Haller, Ad - 
corn, Celestion SL, Eminent Technology, Nitty Gritty, 
AR, Thorens, B&W, Camber, FMS, Essence, Janis, 
Velodyne, Koetsu, AudioGuest, Monster, & Stax. 

Goodwin's Music Systems, 16 Eliot St., Harvard 
Square, Cambridge, MA 02138 Tel. 617-492-1140 

Western Mrs. 
Ouslity Components 

OuHltied Sales 
and Service 

Acoustat Rags Canoe, 
Boston Atosncs Rev.. 
RAW Rote, 

Carve. Spoof 
Castle Sony 

Ceiest,on 5 0 T A 

CwD SovUst.eam 
rea Seca 

fie. Swell e 
Onkyo Ravens 

c0rtoto,n_YJ 

92 
Su usic 

FOR SALE 

HAFLER-HIGH QUALITY, LOW COST 
We stock all of the following components: OH -100K $175, 
DH -100A $225, DH -110K 5360, DH -110A $440, DH -120K 
$260, DH -120A 5320, DH -160K $275, DH -160A $375, OH - 
220K $400, DH-220KE 5410, DH -220A $500, DH-220AE 
$510, DH -330K 5385, DH -330A $460, DH -500K $675, DH- 
500KE 5695, DH -500A 5850, DH-500AE $870. Accesso- 
ries too! Three year warranty on assembled units. Visa and 
MasterCard. Free delivery to ALL zip codes (PR and 
APO/FPO too). WORLDWIDE EXPORTING. OXFORD 
AUDIO CONSULTANTS. INC., Box 145, Oxford, OH 
45056-0145, 513-523-3333, TLX427791, 

FREE BARGAIN NEWSLETTER-Savings to 65%l Fa- 

mous brands, who,esale and below. Stamp gets latest 
electronics deals. Our 10th year. SCC, Lock Box 551 
(AMO3), Dublin, OH 43017. 

FACTORY FRESH. USA WARRANTY, Nakamichl Drag- 

ons. 51250. Call Jordan (612) 646-6215. 

Eliminate Your 
"Patchcord Headaches" 

Ale 
If you hove more compo- 
nents than places to r t t t 

hook them up. we . t t . r ,' ' 
have a switching ,: .ltlttt tr tr 
system for you For !1 

- 
t i 

complete informa- 
tion on switch boxes ti 
for your ape decks. 

- 

signFal nOD Yeakers,AY 

ViR 

niles h 
NU 

audio 
Dept. A, P.O. Box 160818 

Miami, Florida 33116 (3051238-4373 
DEALERS: SEE US AT SUITE 1229 SAHARA 

FOR SALE 

HAFLER IN THE SOUTH! 
In stock, the superb Haller pre -amps, amplifiers, tuner and 
equalizer. Immediate FREE shipping. Also Acoustat, Ad- 

com, Audire, CWD, Klipsch, Mirage, Monster Cable, PS, 

SAE, Superphon, Talisman, Thorens, CD players. READ 
BROTHERS STEREO, 593 King Street. Charleston, South 
Carolina 29403. (803) 723-7276. 

The New SONOGRAPHE SG3 by 
conrad-johison is available as 3 complete 
play -back system with SONOGRAPHE LMT 
tone arm and Argent 500HS high -output 
sapphire Inc cartridge for less than $800! 

lhrntable o Tend separately for $395 or 
with arm fa $550. 

I_ 7 

SONOGRAPHE 
21:17M DoT Avenue Fairfax, VIrglnLU 22031 
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FOR SALE 

HAFLER 101A 
McIntoshNW, 

$150. Audio Te 24.AT 

stabilizer, $125. M 0.MR78, $750. DBX 224, $150, 
DBX 1 BX, $150. Technics SH9010 parametric, $200. Teac 
X -1000R, $600. Technics 1700, $900. Call (502)789-1505. 

i YE..VJ'R % 
The'new 4th generation of cable from 
Speaker cable from $.50 per foot connecting3 cable from $45per 3 footpair 

Distributed by V, udio VIu 
629 Camino de los Mares, "306, San Clemente, 

AudioQuest is now available. 
to $6.00 per foot. Inter- 

to $95 per 3 footpair. 

V sf 
CA 92672 (714)240-0604 

HIGH QUALITY GUARANTEED USED EQUIPMENT. 
McIntosh MC2205 ampl. $1700 McIntosh C33 preamp. 
amp. 5El0 

Crown 
PL4Sent spkrs 0. Crown P 

amp. $450 PL4 amp. $550. Cotter SC2lPW2 
$250 McIntosh 1700 $350 DBX 20 20 eq. $600 Mc Intosh 
C32 5900 Apt preamp. $350. Audionics RS2 preamp. 
$450 Audionics CC3 amp. $500 IMF Pro monitors 
$1600 pr. IMF SACM $3500 Bozak concert grand spkrs 
$1100 pr. Tandberg TCD 3004 deck $750 Tandberg 
$90 

pr33 

deck 54.00 Bryston 48 
Stud$90io 

armLH 9 spkrs 
$900 pr Apt amp 5450 Goldmund Studio w arm 53000 
Souther arm $475 Dahlquist D010 spkrs $495 pr. 
Kyocera DA 01 $375 90 Days warranty parts and labor. 
AUDIO -CONSULTANTS, 1014 DAVIS ST., EVANSTON 
IL. 60201. (312) 864-9565 

KRELL PAM -1 PREAMP, $1195. Conrad -Johnson Pre- 
miere 2 preamp, $895. New York Audio Labs,Futterman N895. 

Monos, Illusions modulus QuicksilverCc2 

preamp, 
$875.5. 

C 
Audibleudiohnsun 

PV-5,sdulus 

preamp, $295. Haller DH -120 amp, new, $225. JSE Model 
1, $545/pair. Goldmund Lurne model 2 tonearm, $195. 
Counterpoint SA -3 preamp, $800. Dayton -Wright LCM-1 
speakers, $350. Audio By A.J. Conti, (603) 883-4504. 

1 1 íí1)`T\ ;,141.1,1.\T1)Alíl' S` IJ ̀ TI) 
Chestnut Hill Audio is moving around the corner to expanded facilities Our legends go 
with us Accuphase. Acoustic Electronics, Amber. Apature. Apogee, Audio Pro. Audioguest. 
B8K. Berning. Cabasse, CWD. Counterpoint. DB, Distech. Duntech. Entec. Euphonic. 
Fourier. Grace Haller ITC. Jams. Koetsu. Kyocera, LAST. Linn Sondek. Live Wire, Logic. 
Levinson. Meridian Miyabi, Michell. Mordaunt Short. Music Reference. Nitty Gritty 
NAIM. NYAL, Oracle Origin, Pyramid. PS Audio Quad, Rauna. RGR. Signet. Sony 
Souther. Spectral Spendor, Symdex. Talisman. Tandberg. Thorens. 3-D Acoustics. VPI. 
VSP Labs. Vandersteen. Zeta 
149 North Third Street. Philadelphia, PA 19106 12151 923-3035 

C111:Sr1iNIJr1' 11111 Aí11)11)111,1) 

LASER VISION DISC'S AT DISCOUNT PRICES. Over 
200 titles in stock both music 8 movies. Call Audio Enter- 
prises, 312-755-3111. Visa/Amex/MC. 

LINN NAIM-NEW PRODUCTS 
Visit our SING EBSPEA ER DEMONSTRATION ROOM 
and hear these remarkable new Linn products: Index 
Speaker 5350 pr., K-9 mm cartridge $150, Preamp, Power - 
amp. Visa and MasterCard. Free delivery to ALL zip codes. 
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL- 
TANTS, INC., Box 145, Oxford, OH 45056-0145, 513-523- 
3333, TLX427791. 

-1 r' f O G E C r1 C O LINN SONDEK ITTOK ASAK 51200, Thiel 0.4A 5400, 
Yamaha K-220, Cassette Deck $100. All Excellent. Call 
Vander, 919-537.0795, after 8PM EST. 

U S T I C S, 11 V , INC. 
CARVER, REVOX, CROWN, BANG 8 

OLUFSEN, TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B 8 W, E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK - 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243-1168. 
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WORLD'S FIRST FULL RANGE 
THIRD GENERATION SPEAKER: 

LOW PRICES -HIGH END EQUIPMENT!!! 
DENON, CONRAD-JOHNSON, HAFLER BELLES, VAN- 
DERSTEEN, ACOUSTAT, SOTA, PS AUDIO, BOSTON 
ACOUSTICS, MIRAGE, PROTON, JBL and any others you 
desire. AUDIO ELITE, 414-725-4431. Menasha, WISCON- 
SIN. 

LUCKY LA AUDIOPHILES! 
The entire Kindel speaker line is available at Audio by 
John Dudley. In a relaxed environment you can listen 
to the legendary Phantom with Kindel Sub -woofer, as 
well as the new Mk. II P-50, 100 8 200 high definition 
speakers. Call (213) 395-0511. 

MAGNEPAN TYMPANI IV'S, 51790 or best offer. Yamaha 
M70 200w/ch $490 or best otter. 414-677-3966, alter 5PM 
CST. 

MARANTZ 7C PREAMP FACEPLATES! Restore your 
Check ortu 

Moneye 
ey 

Order 
rh a new faceplate for 9.9 Send 

Check or in U.S. funds for $69.95 plus 53. 
Shipping to: KNELLER AUDIO SYSTEMS, 1401 Bristol 
Avenue, Westchester, Illinois 60153. 

"DUETTA" 
EXPERIENCE RIBBON TECHNOLOGY WITH ITS ABILITY TO REPRODUCE 
MUSICAL CLARITY AND SOUNDSTAGE OVER THE ENTIRE AUDIO SPECTRUM. 

CONTACT YOUR HIGH END DEALER OR WRITE: n r' o G E E n 
MARK LEVINSON ML2 AMPS ($4500) PAIR. New and 
mint. (415) 831-1155 weekdays; (415) 283.2815 after 6PM 
and on weekends. 

MARK LEVINSON ML -2 AMPS, 53495/pair. ML -7 preamp, 
$1595. ML -6A preamp, $3395. SOTA turntable. $595. Per- 
reaux 1150-B amp, $695. Bryston 3-B amp, $445. Goetz 
MS -3, $1450ipair. Audio By A.J. Conti (603) 883-4504. 

c o u s T I c s r INC. 
35 YORK AVE., RANDOLPH, MA. 02368, TELEX 928121 APOGEE RAND 
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FOR SALE 

MARANTZ, MAC, BEVERIDGE, LEVINSON, A.R.C., old 
tube amps. J.B.L., Tannoy and E.V. speakers bought and 
traded. My quotes are higher on most items. Finders lees 
also given. Have Beveridge RM1/2A $1400. Beveridge 3 

$1600 pair Daniel Queen $895 pair. Audio Pro B250 $500. 
Professionaly modified Levinson JC2 and ML1 that equal 
their latest. $850 and $950. D.W. XG 1011 System H (orig. 
54800) beautiful $1900. Beveridge 2SW speakers (orig. 
$8000) b o over $2700. Marantz 10B factory spec'ed 8 

clean $795. Series 20 F26 X'over, call. A + E (OSAWA) 
E2000 phono preamp w/meter, rare $295. Double Strath- 
ems in oak 5600 pair. ARC D150 b/o over $1900. Strelioft 
200 200 $800 Karg crystal FM tuner (8 NY stations) $90. 
Argent MC110 ruby $125. FRT-5 X'Imr and AGT5X X'tmr 
(orig. $1600) $375. Revox A700 w/remote $1095. KLH9 
$400 pair. Win T.T. latest w Win arm $1500. Jean Francois 
Le Callec Stat "S" T.T. w/Goldmund planer (orig. $2000) 
$1050. All equip. used but guaranteed. Many items in last 
ads reduced. Need on Hartsfield 8 one Regency amp. 
N.Y.S.I. (718) 377-7282. Noon till 3PM. 

MARANTZ 1013 $800. MCINTOSH MC -2205 $1,050, MC - 

75's 5775-875, MC -60's $650, MC -2105 $500, MC -225 
5300, MC -240 $425, MI -75 $500. MR -71 $350, MR -67 

$200, 1900 $500. MX -110's 5325-425. C26 $300. R.C.A. 
77DX ribbon microphones $475, BK-11A ribbons $190. 
9289-B tube poweramps 200 watts $575pr. Boothroyd- 
Stuart Meridian system $600. Dyna PAT5Bi-Fet kit $150. 
Crown CX-844 w/counter, tracsyncs. DBX-155. rack 
$2,000. Braun TG -1000 $400. Tandberg TR-1020 $200. 
Deltalabs DL -5, DL -4, ADM -512 demos 70% oft. Onkyo 
sealed TX -25 $140. Pioneer SD -1100 5600. JBL SG -520 
preamp $150, SE -460 power $175. Marantz 7T preamp 
$165. KLH 1 absolutely pristine w/original cartons $1.000. 
Hitachi DA-1000CD $375. Sony Ferrichrome elcaset tape 
$11, mint Sony EL -7 $299. Teac AL -700 elcaset machines 
sealed originally $1,100 now 5299, RX-10DBX for elcaset 
sealed $225. 234 Syncaset new $600, demo 5550, MB -20 
meterbridge 5100. ARXA $70. Mitsubishi demos: LT -30 
$325. DA -M30 meter $140, DA -F30 $225, DA -R8 $150, 
mini system: MT -04, MA -04, MF-04, MP -04 $600. Advent 
500 SoundSpace delay $375. Lux L-110 integrated $525. 
EV 7445 quad encoder $475. Revox B-790 turntable 5400, 
G36MK3 $350. Many Teac remote controls $50. Laser 
video player VP1000 $250, new video discs 40-60% off. 
10.5 x.5' reels $3.50. DBX 224 $225. 400 $200. Ortofon 
STM-72 transformer $25. 600 prerecorded Mir $7, 1 2track 
$18. Want collections pre-recorded r/Ur, Pioneer TAU -11, 
JT-2044T. Mcintosh, Marantz (tube) units, Sony. Teac, 
Advent Dolby units, oddball pieces. accessories. Want high 
quality units to sell on consignment. Everything money 
back guaranty. Shipping worldwide. Martin Gasman. 779 
Worcester Street. Wellesley, Mass. 02181. Phone: 617- 
C E L -T I C S. 617-235-8427. 

MAYWARE MC -2V VITAL CARTRIDGES $55. Visa Mas- 
tercharge. Review $1 Bill. Mayware P.O. Box 58, Edgware, 
Middx. HA8 7UE England. 

MCINTOSH AND OTHER PRE -OWNED HIGH END AU- 
DIO EQUIPMENT BOUGHT -SOLD -TRADED. CALL OR 
WRITE FOR YOUR FREE CATALOGUE. AUDIO CLAS- 
SICS, POB 176. WALTON, NY 13856. 607-865-7200. 

MCINTOSH C28 $375, C32 $900, MC2205 $1150, 
MX113 $399, MR67 $250, MR71 $289. MR78 5799, MI3 
5399, MARANTZ 10B $750, 7T $149, BRB10 PREAMP 
$250. OUAD2 $125, 22 $175, ALTEC604 $200, MAC 

MC3500 $1250, EV 18WK $149, COUNTERPOINT SA3 
$499, BERNING EA230 $480, 713-728-4343. 

MCINTOSH, MARANTZ, AUDIO RESEARCH, CONRAD 
JOHNSON. BERNING, QUAD, LINN, DALOUIST. MAG- 
NAPLANAR, TANNOY, ALTEC, JBL, ETC., BUY SELL 

TRADE, MAURY CORB 713-728-4343, 11122 ATWELL, 
HOUSTON. TX. 77096. 

MCINTOSH MCINTOSH MCINTOSH MCINTOSH I pay 
retail for your used McIntosh Call or write for quotes AUDIO 
RESOURCE e1 Metairie Ct. Met, La. 70001 504-833- 
6942. 

MCINTOSH MC6O'S, MI3SCOPE, C26, C28, 2505, 2105, 
MC225, MC240, MC275, over 40 pieces in stock. ONE 
YEAR TRADE -UP POLICY, NO MINIMUM! Call or write for 
quotes AUDIO RESOURCE: N1 Metairie Ct.. Metairie, La. 
70001. 504-833-6942. 

/11/ SECRET JAPANESE MUSICAL PASSION REVEALED l i 

Why is Japan the single largest market for tube gear? Why is 90% of all 
American tube gear made since 1956 living in Japan. Why does a Marantz 8b that 
sold for S300 in 1960 sell for S2000 in Tokyo? Why do ALL Japanese audio critics 
use tube circuits to judge the merits of the latest solid state stuff? Why do NYAL 
products receive the highest awards in the Japanese press? The answer is not 
inscrutable - The passionate Japanese musical soul is very refined and seeks the 
subtlest most graceful natural reproduction of music which is best achieved with 
tubes. Why is this such a well kept secret? Do you blame them? Would you want to 
upset the Golden American Transistor Apple Cari? 

"So What" you say. "Even if I wanted to own those glorious gizmos that glow 
in the dark, who can afford them? I'm no wealthy Samurai". Fret not Mr. America. 
While the doyens of audio gizmology in Japan, Europe and America wrestled with 
the question of how to create audio circuits that sound like tubes are affordable 
and have solid state reliability along comes Julius Futterman in the 1970's and 
pioneers the first hybrid tube/rnosfet circuits. There are 15 different hybrid MOS- 
CODE hybrid tube/mosfet products priced from $169 to 53000 including amps. 
preamps. and FM tuners. Now you don't have to sell your Rolex, Arabian Stallions, 
or Picasso 's for your down payment on le plus ultra audio gear. At last the good 
stuff is affordable and reliable. 

The cruel world of audio abounds in paradoxes. In the last 30 years thousands 
of audio breakthroughs have come and gone and still tubes flourish. It is inevitable 
when one reaches for the highest levels of musical refinement that only tubes will 
satisfy. If you would like a fascinating exposition on music and audio technology 
send for our Free book on tube circuits NEW YORK AUDIO LABORATORIES, 250 
Clearbrook Rd., Elmsford, NY 10523. 914 592-6100. 

Threshold 
model S/300 

STASIS power amplifier 

Threshold 

Threshold STASIS amplifiers 
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Their extraordinary musical accuracy has earned them 
inclusion in the monitoring and production facilities cf: 

The Saint Louis Symphony Orchestra 
Telarc Records 
20th Century Fox (scoring studio) 
Stevie Wonder's Wonderland Studios 
JVC Cutting Center (cutterhead drive) 
En Pointe Productions 

as well as the listening rooms of music lovers around the world. 

For a color brochure and a technical paper on contemporary 
amplifier design write 

Threshold Corporation 
1832 tribute road suite e sacramento california 95815 
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141 THE 
MOD SQUAD 
INTRODUCES 

TIPTOES' 
CARTRIDGE COUPLER 
optimizes mechanical interface 
between cartridge and headshell 
TAPPED TIPTOES 
replaces the feet on your Oracle, 
SOTA or VPI Turntable 

LINE DRIVE 
a passive system control center for 
your CD Player, tuner, tape deck 
and video sound. 

Available at Tiptoes' Dealers 
everywhere. Or direct from The 
Mod Squad. For a complete cata- 
log, send S2 postage/handling 
(refundable with order) to 

c-G7343 w 
clad 

Department A, 542 Coast Hwy 101 

Leucadia, CA 92024 

Hearing is Believing! 

wet 

At 5550/pair 
our EA -3 will 
provide the 
audiophile on 
a budget with 
years of total 
enjoyment. 

Call or write for information: 

EUi')l IONiC Au I )1O 
RR1 BOX 266 NEW EGYPT NJ 08533 

(201) 929-2613 

- FOR SALE 

MCINTOSH'S LOSS IS YOUR GAIN-THE NEW NES- 
TOROVIC HIGH RESOLUTION 150 WATT MONO TUBE 
POWER AMPLIFIER FOR DETAILS CONTACT, AUDIO 
CLASSICS, POB 176, WALTON, NY 13856. 607-865- 
7200. 

MERIDIAN MCD PLAYER, WARRANTY, $495. Interlink 
REFERENCE Interconnect cable on meter pair $55. Both 
for $525. 404-426-8809. 

MUSIC FOR FESTIVE OCCASIONS: Trumpets and Or- 
gan. Baroque favorites, Fanfares, Wedding Marches. CD 
514.95, Record $9.98, Real-time chrome Cassette $10.98. 
Shipping $1/order. FREE CATALOG INCLUDES FREE 
RECORD OFFER! Crystal Records, Sedro-Woolley, WA 
98284. 

The Most Knowledgeable 
Audio Dealership 

Many audiophiles who desire high quality audio systems are misled 
by well-meaning but misinformed friends, salesmen, and magazines, 
whose understanding of acoustics is superficial or compromised in 
some other regard. As a result, many expensive "mistakes" are made. 

GALA SOUND, located in Rochester, N.Y. 
and established by pianist/acoustician James 
Gala, sells musically accurate and superbly 
crafted audio components. 

Audiophiles, music lovers, and recording 
studios interested in achieving the highest level 
of sound reproduction now rely on GALA 
SOUND for state-of-the-art audio systems 
custom designed for their specific needs, 
listening environments and budgets. 
These systems are second to none. 

If you're serious about sound, you can own the finest: a custom 
designed audio system from GALA SOUND. 

Phone, (do not write) Jim Gala at (716) 461-3000. 

KEF BBtW QUAD MAGNEPLANAR THRESHOLD 
MARK LEVINSON McINTOSH PERREAUX BRYSTON REVOX BELLES - liA&8OtJD,,- 
3122 Monroe Avenue, Rochester, New York 14618 (716) 461-3000 

FOR SALE 

MCINTOSH SOLID STATE COMPONENTS. Bought, 
Sold, and Traded. Also wanted Mac 3500 or MI 350 for 
personal use. 313-229-5191 Aft. 7PM EST. 

NAKAMICHI: BX125 $339, BX150 $359, BX300 $569, 
RX202 $499, RX303 $699, RX505 $869, DRAGON $1399, 
OMS7 $1099, OMS5 $779. 
YAMAHA: R9 5649, R8 $499, R7 $369, CD2 $489, GE60 
$299, A720 $389, A1020 $499, A500 $199, Synthesizer 
DX7 $1499, K1020 $459, K720 $379, 7720 $249. 
TASCAM: 34 $1149, 246 $999, 38 $2399, M30 $1079 
SONY: TCD5M $499, WMD6c $249. 
New, Full USA Full Warranty, VISA/MC AMEX/Diners/ 
COD. 206-221.2977, 24 hrs. 206-361-2455, TASKAMICHI 
Audio PO Box 25583, Seattle WA, 98125. 

NAKAMICHI 410 PREAMP IN CABINET, $275, mint con- 
dition, includes owners and service manuals. Louis DeBla- 
sio, 619-573-7361 Bus., or 619-444-6421 Home. 

NITTY GRITTY RECORD CLEANING MACHINES & SUP- 
PLIES. MOST ITEMS IN STOCK. CALL TOLL FREE FOR 
ORDERING & PRICES. 1-800-222-3465, WE CANT BE 
BEAT! HCM AUDIO: 1-916-345-1341 VISA MC 

NORTHERN CALIFORNIA AUDIOPHILES Adcom GFA- 
555 Poweramp is available through Presto Audio, San 
Jose. (408) 374-0292. 

ORDER TOLL-FREEI 1-800-222-3465. ALCHEMIST * 
AR * AUDIOOUEST * AMBER * B&W * DYNAvEC- 
TOR * GRACE * GRADO * HARMAN/KARDON * 
HAFLER2 * LAST * LI VE WIRE * MONSTER * NITTY 
GRITTY * PREMIER * SHURE * SOTA * SPICA * 
STAX * SUPERPHON * THORENS * TALISMAN * 
ACCESSORIES, CABLES, AND MUSICAL CONCEPTS 
HAFLER MODIFICATION KITS. CALL FOR LOWEST 
PRICES & FREE CATALOG. VISA/MASTERCARD WEL- 
COME. HCM AUDIO, 1600BB MANGROVE, CHICO, CA 
95926. (916) 345-1341. 

OTARI TAPE DECKS MX50500 4 -CHANNEL 15 & 71hips 
2 -piece unit, $2,000. MX5050-2 channel 4 tracks 71 and 
33/4ips-51,500. (212) 319-0087 or (212) 665-8475. 

PLANS, CIRCUIT BOARDS, AND KIT parts for home 
audio projects. Power amps, preamp, pre-preamp, and 
loudspeaker. SASE for information to Custom Compo- 
nents, P.O. Box 33193, Decatur, GA 30033. 

PREMIER TONEARMS BY SUMIKO. HIGH DOLLAR 
PERFORMANCE AT A LOW LOW PRICE! IN STOCK. 
CALL TOLL -FREE FOR ORDERING 8 PRICES 1-800- 
222-3465, WE CANT BE BEATI HCM AUDIO: 1-916-345- 
1341. VISA/MC/COD 

PS AUDIO ELECTRONICS: PRECISION CRAFTED, de- 
signed for music. Audio Nexus, NJ, (201)464-8238, 
(201)730-2409. 

RECORD 
CLEANING - 
PERFECTED 

Cheap record brushes, static 
guns, and ointments leave damaging 
garbage in your record grooves! 
Nitty Gritty leaves only a purified 
record and will save your precious 
record collection. In the long run it 
will save you $ as well. 

Six affordable models to choose 
from, starting at $239. 

NITTY GRITTY 

RECORD CLEANING SYSTEMS 

4650 ARROW HWY #F4 
MONTCLAIR, CA 91763 

714/625-5525 
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FOR SALE 

PROAC SPEAKERS ANNOUNCES REVISIONS TO the 
Tablette and EBT. The best small speakers in the world are 
now truly "state of the ad". Called Super Tablette $575. 
and Super EBT $795. For dealer list write-MODERN 
AUDIO, 2888 Bluff, #210A, Boulder, Colo. 80301. 303- 
449-1440. 

RESPONSIBLE PERSONAL EXPORT SERVICE from En- 
gland by low cost weekly airfreight service to all major US 
airports. We specialize in all top equipment and particularly 
English manufactured loudspeaker systems. All equipment 
packed for export and factory fresh. Write, telephone or 
telex for quotation or visit us whilst you are in London. 
(Please no Naim or Linn enquiries). Unilet Hi Fi, 35 High 
Street, New Malden, Surrey KT3 4BY, England. Telephone 
(1) 942 9567. Telex 881 4591. Mastercharge and Visa 
welcome. 

PS AUDIO ELECTRONICS ARE SUPERB. Audition at 

Presto Audio, San Jose. (408) 374-0292. 

REVOX 8710 MICROPROCESSOR CASSETTE DECK, 
DBX 224X. Both absolutely perfect. 51700 for both or make 

offer. Mr. Vermont, 201-532-5105 weekdays. 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 

OLUFSEN, TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B & W E -V, A.D.S.. DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURERS USA WARRANTY. 
AMERISOUND SALES, INC.. P.O. BOX 24009; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243-1168. 

SIDEREALKAP 

NOT JUST ANOTHER GENERIC CAPACITOR WITH A 

WONDERFUL NAME, THE SIDEREALKAP WAS DE- 

SIGNED FROM ITS INCEPTION TO BE THE FINEST 
SOUNDING CAPACITOR AVAILABLE FOR AUDIO TO- 

DAY. 
FIND OUT WHAT THE MUSIC LOVERS CAPACITOR 
DOESN'T SOUND LIKE. CALL (619) 722-7707, OR 
WRITE TO: SIDEREAL AKUSTIC, 1969 OUTRIGGER 
WAY, OCEANSIDE, CA 92054. 
REVIEW, LITERATURE AND PRICE INFORMATION 
UPON REQUEST. 
ASK YOUR DEALER ABOUT SIDEREALKAPS. 

SONY P.S.X7 FULLY AUTOMATIC DIRECT drive turnta- 
ble system Quartz clock. Corleon fiber tonearm with Em- 
pire 4000D3 cartridge. Mint condition. Mark Dishotsky. 
2190 Brigham St., Brooklyn, NY. (718) 934-4553. Call for 
price. 

THIEL MODEL 3A ROSEWOOD FINISH $750: B&O mod- 
el 2402 turntable with MMC2OCL cartridge, $200. Call, 
713-488-1842 in evenings. 

You may be damaging every 
record you play ... 

...if you haven't replaced your stylus 
(needle) in the past year. 

Finding the proper Shure replacement 
styli is easy. Call toll -free 1-800-257-4873 
(Illinois residents call 1-800-624-8522) 
for the location of your nearest Shure 
Stylus Replacement Center. Your dealer 
will show you a stylus that's precision 
designed to maximize the sound of 
your system. 

Call today. Don't let a great record 
collection go to ruin. 

SHUiRE ® 

FOR SALE 

SPENDOR SP -1, DAYTON-WRIGHT, MORDAUNT- 
SHORT, the Well Tempered Arm, and much more. You've 
read about them. Why not hear them? Call Champagne 
Audio, Urbana. IL. 217-367-3651. 

START WITH 
SEPARATES 

SYSTEM 1 
(UNDER $2700) 

Turntable: Rega Planar 3 
Cartridge: Adcom XC/LT II 
Preamp: Adcom GFP-1A 
Tuner: Adcom GFT1-A 
Amplifier: Adcom GFA-2 
Speakers: Snell Type E II 
SOUND BY SINGER 

165 E. 33rd Street 
New York, NY 10016 

(212) 683-0925 

AMERICA'S LARGEST dealers in HIGH END USED ste- 

reo. We BUY by PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4th St. (opposite Tower Rec- 

ords) NYC 10012. (212) 505-1111 and (800) 833-0071. 

TUBE SPECIALS-Mullard (Germany) EL34/6CA7, 
519.95/matched pair; Mullard (Britain): 6L6GC, $19.95rMP: 
12AX7r12AT7/12AU7, $4.95 ea; Tungsgram (Hungary): 
12AX7, $2.99. Stamp gets list. $15.00 minimum/$2.00 
shipping. SCC. Lock Box 551 (AMO1), Dublin, OH 43017. 

VANDERSTEEN AUDIO DIMENSIONAL PURITY 

Vandérsteeh Audit was founded in 19:7 
with the commitment to offer always tie 
finest in music reproduction for the dollar. 
Toward this goal riere will always be a 

high degree of pride, love, and personal 
satisfaction involved in each piece before it 
leaves our facilities. Your Vandersteen dealer 
shares in this commitment, and has been 
carefully selected for his ability to déal with 
thé complex task of assembling a musically 
satisfying system, Although sometimes 
hard to find, he is well worth seeking out. 

Write or call for a brochure and the 
name of your nearest dealer. 

ó VANDERSTEEN AUDIO 
p I16 WEST FOURTI I STREET 

I IANFJRP, CALIFORNIA 932:.0 USA 

N (209) 552-0324 

7i U t:1 i _ I 
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Known by the company we keep. 
MA:OR AUDIO Grado Stax 

Acoustat Signature Sumiko 

ADS Livewire Talisman 

Alpha Magnepan Tandberg 
Audio Martin -Logan Thiel 

Interface Meitner Threshold 
Audio Pro Meridian Vandersteen 
Audioquest Mission Velodyne 
Boston Mod Squad Vpl 

Acoustics MIT Yamaha 
Bryslon NAD Yamaha 
Carver Nakamichi Audiophile 
CWD Nelson Reed 
DCM Oracle VIDEO 
Devon Robertson NAD 
Dynavector Signet NEC 
Eagle Snell Pioneer 
Eminent SOTA Proton 

Technology Spica Sony 

Modern Demo Facility. Specialty Records. 
Accessories and CDs. Instore Service. 

Custom Cabinetry. No Mail Orders Please 

1 
1 ,___- 

105 Whitney Ave . New Haven. CT(203)777-1750 

Mon..Tue..Wed..Fn..10-6.Thurs.,10-B.Sat..10-5. 
MC/VISA/AMEX/TAKE 5 Charge 

. . r 

4 

ll 
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REGA turntables reflect a 
splendidly simple British 
design philosophy: use only 
what Is necessary & make it 
cf the highest quality. The 
result Is a handsome source 
of beautiful music, at a 
proper price. 
You are Invited to hear your 
favorite recordings on a 
REGA. Please address con- 
sumer & dealer Inquiries to: 

import audio 
3149 shenandoah, st. louls, 
no. 63104 314-773-1211 
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FOR SALE 

ELECTROCOM-PA.NIET 

Affordable and reliable amplification designed to reveal 
evéry musical subtlety and the full range "f dynamic impact 

found on the best source mtarial. 

Cali or write for more -information. 

Electrocompanlet, Inc 
Rt. 202, Box 127 Hollis, ME 04042 -(207) 929-4553 

KIMBER KABLE 
HIGH PERFORMANCE 

SPEAKER WIRE 

ASK YOUR DEALER 
OR CALL FOR 
DIRECT SALE 

KIMBER KABLE 
2058 Harrison Blvd. 
Ogden, Utah 84401 
(801)621-5530 

FOR SALE 

TRADE-INS WELCOME 
FREE SHIPPING 

Acoustat, Carver, Nakamichi, conrad Johnson, Superphon, 
harmanikardon, Grado Signature, AR. Sapphire turntable. 
Clements ribbon speakers, VSP amplifiers, Haller, VPI 
turntable, NEC video and lots more! Demo specials- 
Acoustat TNP preamp $459, NEC Beta Hi -Fi VCR $499 
(New). THRESHOLD AUDIO. 409 So. 22nd St., Heath, 
Ohio 43056. 614-522-3520. 

VANDERSTEEN-NEW POWERED SUBWOOFER 
The Model 2W subwooter is the perfect complement to :he 
renowned 2C. However, its universal design will allow its 
use in almost any system! IN STOCK at $1200. Free 
delivery to ALL zip codes. WORLDWIDE EXPORTING. 
Visa and MasterCard. OXFORD AUDIO CONSULTANTS, 
INC.. Box 145, Oxford, OH 45056-0145. 513-523-3333, 
TLX427791. 
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9AII Compact Discs do not sound alike. Original Master Recórding 
Compact Discs can make a dramatic difference in the way you enjoy 
your Compact Disc sound system. Each is exclusively transferred direct 
from the recording artist's original master tape for absolute sonic 
accuracy. Mobile Fidelity Sound Lab's exclusive "Analog To -Digital" 
transference technology permits you to experience your favorite 
recordings the ter, way they were meant to be heard. r 

F+r----- t FHÁ KI. LOGGIry Clue Ades" Si MESSINA 
Flllmore "Slltln' In" i' 

, \ obila ftdelt[Y For the name of a store near you, 
cK ^^^-^^ call Toll -Free (800) 423-5759 .+ound lab (In California, call (707) 778-0134) 

EXCLUSIVE SELECTIONS 
NEW THIS MONTH: "Live At The Fillmore West" by ARETHA 
FRANKLIN; "Slttin' In" by LOGGINS & MESSINA; "Live At The 
Lighthouse" by THE MODERN JAZZ QUARTET; "Someday My 
Prince Will Come" by MILES DAVIS. 

UHER, Sennheiser, Sony, AKG, (Shure), Electro -Voice, 
Audio-Technica, Beyer, Bose, etc. Portable Recorders, Mi- 
crophones, Mixers, Line. AN. Carpenter (GHP), P.O. Box 
1321, Meadville, Pa. 16335-0821 

USED, DEMOS THRESHOLD 4000 (200 watt class "A") 
$1095. Quicksilver MS -190 (95 watt tube $3000) $1095 
Classe DR -2 (25 watt class "A") $1095, Crosby Mod. Forte 
II (25 watt class "A") $995, ARC SP6B (tube preamp 
$2200) $699, Audible Illusions S-50 (50 watt tube $1300) 
$495, Fuselier 5 speakers $799, Linn LP -12 (Vahalla) 
$395. SA -8 $1499. SA -5 5995, 11tok (tonearm) $189, MA 
505 (tonearm $375) $95. Hailer DH 110 $199, Premier 
MMT (Latest) $169. CROSBY'S. (505) 392-4781 or (505) 
393-3992. 

VIDEO TAPES CONVERSION OVERSEAS VIDEO- 
TAPES TO U.S. STANDERD. VICEVERSA, DUAL SYS- 
TEM VIDEOS, TELEVISIONS, DISCOUNTED. APPLE 
AUDIO, 74-18 37TH AVENUE, JACKSON HEIGHTS, NY. 
11372. (718) 507.5800 

WANTED: PIONEER D-23 CROSSOVER network & Pio- 
neer U-24 Source Selector. Don Abele, Box 76180, Bir- 
mingham, AL 35223-6180. 

WELL TEMPERED ARM AVAILABLE AT Champagne 
Audio, Urbana, IL. Compare With compact disc. Hear it with 
Spendor and other fine products. Call 217-367-3651. 

2-MCINTOSH 60 TUBE AMPLIFIERS 5650. C-26 $295, 
MR67 $290, 2105 $580. M.A. Wright, Box 9201, Metairie, 
LA 70055 

, LQUDSPEAKERS' 

AAA CUSTOM MADE POLYACOUSTIC foam rubber 
speaker grilles-any size, thickness, color, design, or 
quantity. Send stamp for information to Custom Sound, 
Algonac, MI 48001. 

ACCURATE & AFFORDABLE, OVER 30 PROVEN DE- 
SIGNS for audiophiles, speaker kits for home, car. sub - 
woofer & pro. JBL. AUDAX. SEAS, HAFLER, polypropyl- 
ene drivers & crossovers, $2.00 Gold Sound, Box 141A, 
Englewood. CO 80151. 

ALPHA ELECTRONICS ACTIVE CROSSOVERS: 24dB 
Octave. amplitude. phase correct. Two through six way, 
perfect for subwoofers. Boards $29.95, kits $99.95, up- 
gradable cardrack $299.95. Alpha Electronics, Box 15026, 
Detroit, Michigan 48215. 

ALTEC AUTHORIZED DEALER is manufacturing models 
17 and 19 on a per -order basis. Genuine components, 
impeccable cabinetry. Call (501) 751-2430. 9:00-3:00 M -F, 
or leave message. 

AMERICA'S LARGEST dealers in HIGH END USED ste- 
reo. We BUY by PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4th St. (opposite Tower Rec- 
ords) NYC 10012. (212) 505-1111 and (800) 833-0071. 

DALLAS 
AR Nitty Golly 
Acoustat OnkW 
Audible Illusions PS Audio 
Audio Source RoAc 
Audoguest Randall Research 
Belles Reference Recordings 
CJ Walker Rotertson 
Conrad -Johnson Sheffield 
Electrocompanier SOTA 
Grace Sonographe 
Grado Souther 
Harman-Kardon Spica 
Kimber Kahle Sumiko Products 
Live Wire Talisman 
Magnepan Thiel 
MAS Threshold 
Monster Cade VII 

Omni Sound 
4833 Keller Springs Rd, 

Dallas, Texas 75248 
(214) 931-6664 
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LOUDSPEAKERS 

ARE THE BEST SPEAKER SYSTEMS really available 
only by mail? Send $1 for our 60 page color catalog. 
Acoustic Interface, POB 6632, Santa Barbara, CA 93160. 

ASS SPEAKERS CARRIES THE WIDEST selection of 

high -end speaker kits, speaker components and auto 
speaker systems from the world's finest manufacturers: 
Audax, Dynaudio, Scan -speak, Focal, SEAS, Jordan and 

several others. Free catalog. ASS SPEAKERS, Box 
7462A, Denver, CO 80207. (303) 399-8609. 

ATTENTION AUDIOPHILES: JSE INFINITE SLOPE 
Loudspeakers are available from us. Inquire about our 
7 Day-NO RISK auditioning program. Authorized 
Haller and Thorens dealers. We pay shipping. Sound 
Unlimited, 178 Main St., Bristol, Conn. 06010. Est 

1959. (203) 584-0131. 

ATTENTION MAGNEPAN OWNERS-Coming in January 
for your Magneplanar speakers: a family of refinements 
that couple Silicon Valley technology and audiophile sensi- 
bilities. The results transform your "Maggies" into a speak- 
er system that will amaze you. At a cost that won't bankrupt 

you. For information write to: TOPOLOGY, P.O. Box 

13038, Oakland, CA 94661. 

DAYTON WRIGHT'S LCM-1 LOUDSPEAKER CHAL- 
LENGES any minimonitor ... and wins! Audio Nexus, NJ, 

(201) 464-8238, (201) 730-2409. 

ELECTRO -VOICE AUTHORIZED DEALER-Low prices 

on: T350's. ST350B, T35A, 1824M, 8HD, X8, X36, all 

SPrEVM/MC and Force woofers, BB1A, BB4B, plus stage, 

studio, PA speakers. Interface, CD35i. Free price list. Rick 
Marder (201) 561-8123. 

FRIED LOUDSPEAKERS IN NEW JERSEY: AUDIO NEX- 
US has them all. (201) 464-8238, (201) 730-2409. 

GUSS 3-D SPEAKER SYSTEM 
.. as close to the ultimate as we're likely to come this 

side of eternity ... this is, in the estimation of yours truly 
(and just about everyone else who has auditioned the Guss 
loudspeakers) the loudspeaker equivalent of the Holy 

Grail." Reviewed by Barry Sheer in "Video Equipment 
Buyers Guide.' For a demonstration call (212) 580-7401. 

JBL HARTSFIELD & ALL OTHER models. Hear & see the 
finest. (415) 435-4878 or (415) 388-5711. Belvedere, CA. 

J.B.L. USED SPEAKERS, COMPONENTS, LITERA- 
TURE, and blueprints. Bought, Sold, and Traded. 313.229- 
5191. Aft. 7 PM EST. 

JSE INFINITE SLOPE SPEAKERS REPRESENT the 
state-of-the-art in dynamic speaker design. Presto Audio, 

San Jose. (408) 374-0292. 
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Al SOUND STAGt you can talk to a 

knowledgeable salesperson who will advise 
you on the best audio or video equipment 
that meets your needs and budget. From 
our large selection you can compare 
performance specifications and prices. 

ALL SOUND STAGE equipment Includes: 
30 -day best price protection 
free 3 -year warranty with parts & labor 
free delivery 
PLEASE, NO MAIL ORDER 

NEC ALRNE ENERGY IADSMAN THE UNGO BOx 
ADS SIGNET IUxMAN AUDiOPRO AUDIooONIROL 

I DCM HAFLER ALLISON CJ WALKER 80915 DYNAMIC 
S'AX GRACE PROTON NITlY GPRTY DBx SOUNLIFIELD 

KLOSS FOSTEO DUNTECH JENSEN vIDE0 BANG a OLUFSEN 
AMBER DEMON CLIFFORD 3D ACOUSTICS SUP7ouND SOUND 

Coll for store hours 
(718) 961-9888. 
173 Broadway 

NYC Nv 10007 
(NW corner or 
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Enter on Cortlondt 
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LOUDSPEAKERS 

J.P.W. LOUDSPEAKERS LTD OF PLYMOUTH Devon 
England will audition their line of loudspeakers and acces- 
sories at CES, Suite 7116 Sahara Hotel. For additional 
information contact: Power Audio Distributors. 4632 Cross- 
roads Park Drive, Lverpool, NY 13088. (315) 451-5721. 

JSE INFINITE SLOPE LOUDSPEAKERS. Combine the 
Infinite Slope crossover and patented phase shift bass 
loading for unexceled imaging, detail and tight dynamic 
bass response. Alternative Audio, Massapequa, L.I., N.Y. 
(516) 541-7025. 

JSE LOUDSPEAKERS: THE SECRET IS THEIR INFI- 
NITE SLOPE, phase -coherent crossovers. Audio Nexus, 
NJ (201)464-8238,(201)730.2409. 

LOUDSPEAKER COMPONENTS -KITS. Audax, Dynau- 
dio, Eclipse, Focal, Peerless, Morel, Vita, and more! 11r.f- 

800 polypropylene capacitors. Catalog 50c. Meniscus. 
3275W Gladiola, Wyoming, Michigan 49509. 

LOWEST PRICES ON BRAND NAME LOUDSPEAKER 
DRIVERS. Crossovers, parts, kits. Quantity discounts 
available. Send $1 for Catalog (refundable with order) to: 
KDS ELECTRONICS, Dept. AM 186, P.O. Box 907, Rye, 
NY 10580. 

NAKAMICHI, CARVER, REVOX, CROWN, BANG S 

OLUFSEN, TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B S W, E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 240C9; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000: 
WEST (818) 243-1168. 

made In u.s.a. 

INTRODtiCING THE 
HW-19 MK H 

I- Lead lined acrylic platter 
2- Tiptoes between suspension 

and chassis 
3- Reflex type screw on clamp 
4- Tungsten carbide bearing 
5- The explosive dynamic range of 

digital with the resolution and 
musicality of analog 

V.P.I. Ind. Inc. 
P.O. Box 159, Ozone Park, N.Y. 11417 

(718) 845-0103 

M O REL 
INTEGRA 

r 

MOREL'S "INTEGRA" AUTO FIDELITY loud- 
speakers provide the perfect solution to high - 
quality sound reproduction in the car. Morel's 
system differs from conventional coaxial sys- 
tems which use two separate drivers that have 
to be mounted mechanically together. The 
"Integra" concept is based on a two-way coax- 
ial system consisting of two magnets - one for 
the dome tweeter and one for the woofer - 

integrated on a single axis. Similar in their high 
power -handling and excellent sound to the 
Morel driver units for home loudspeakers, the 
Morel Integra auto fidelity loudspeakers are 
durable and rugged enough for use in any type 
of vehicle 

INTEGRA -1 Mkll 
Integrated 2 -way 6- / Dome Tweeter (Adapted for bi-amp) 

Power Handling Capacity 100 Watts RMS 

Frequency Response 45-25000Hz 

Woofer Type 6' Dia 3" Aluminum voiY and 

(water Type Soh dome Aluminum voice mil 

Ferefluid Cooling/Damping yes 

Impedance 4 ohms 

Sensitivity 1W/11A 91 alb. 

Mas etk Structure Weight 23 Ibs/115 Kgs 

Dinensions 160mm/6'4" Dia 6lmm/25a" Depth 

Mounting Depth 53mm/216" 

Net Weight 228 Its /13 Kgs 

Front Grill Integral petal grill 

INTEGRA -2 Mkll 
Integrated 2 -way 8" / Dome Tweeter (Adapted for bl-ampl 

Pow r Handling Capacity 120 Watts RMS 

Freouency Respoese 35-25(0) Hz 

Neale lype 8" Dia.. T Aluminum voice mil 

Tweeter Type Soft dome Aluminum voice mil 

Ferrolluid Cooling/Damping yes 

Impedance 4 ohms 

Sensitivity 1W'/1M 92 alb 

Magnetic Structure Weight 2.3 ID4/105 Kgs 

Dimensions 22Oinmili" Dia, 75mm/3" Depth 

Mounting Depth 57mm/2'4' 

Net `"eight 33 1115/15 Kgs 

Front Grill Integral metal grill 

Please write for details: 

morel 
Morel Acoustics USA 

414 Harvard Street, Brookline, MA 02146 
tel. (617e 277-6663 telex 650-2499475 

Morel (U.K.) Ltd. 
11 Foxtail Road, Ransomes Indus. Estate 

Ipswich IP3 9RT, England 
tel. (0473) 719212 telex 987601 Morel G 

Morel Acoustics Ltd. 
Industrial Area B, P.O. Box 140, Ness Ziona 

70 451 Israel Telex 361951 
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LOUDSPEAKERS CSA Audio know 
Acoustat Acoustic Electronics Acoustic Research 
Boston Acoustics Counterpoint Dahlqurst DCM 

Wright Duntech ESB Electron Kinetics Haller 
Koetsu !Clyne Kyocera Linn Sondek Mission 

Proac PS Audio Shinon Sota Tandberg Thiel 

193 Bellevue Ave, Upper Montcl, 

s how,to tune 
Audio R^search 

Denim Dayton - 
Jensen Video 
Monster Pioneer Video 

ir, NJ 201/744-06004 
li 

oo 
, 7Trcr 

/ 

LOUDSPEAKERS 

MOUNT YOUR TONEARM ON A SOTA turntable and 
smile, smile, smile. Expert setups and Installations. Audio 
Nexus. NJ. (201) 464-8238 or (201) 730-2409. 

"... the most 
successful 
design of all" 

J. Gordon Holt Stereophile July, 1985. 

\ 
MAXIM Ill TWO-WAY SPEAKER SYSTEM 

Mr. Holt elaborates further: "of all the speakers in this 
price class that I have heard, I would say that Siefert's 
Maxim is probably the most successful design of all...The 
system is beautifully balanced and almost perfectly 
neutral.... he low end from these is just amazing!...these 
little speakers will play LOUD! Unlike most small 
systems...they have the most accurate middle range I 

have heard from any speaker...the high end sounds as if 
it goes out almost indefinitely... I would gladly take this 
high end in preference to that of most over -$2000 speaker 
systems I have auditioned in recent years...The Maxim 
reproduce massed violin sound superbly- with not a 

trace of steeliness, yet with all the resinous sheen of the 
real thing...I have never heard strings on good CDs 
sound more natural...the imaging and soundstage 
presentation from these are excellent. They do not sound 
small...lt can make most audiophiles (and practically all 
music lovers) quite happy for an indefinite period of 
time. Recommended." 

Siefert Research, dedicated to excellence in sound, is a 

pioneering designer and manufacturer of minimum - 
group -delay and low-intermodulation-distortion speaker 
systems. 

Send for a reprint of the entire review along with com- 
plete specifications of this walnut 2 -way bookshelf size 
system. Save $100 from the $499 dealer selling price. Buy 
the Maxim Ills factory -direct for $399, including ship- 
ping. 30 day, satisfaction -guaranteed return privilege. 

511EIFERT 
iESERREH 

31212-A Ballard Rd., Malibu, CA 90265 

Phone 213/457-4239 

LOUDSPEAKERS 

MARKEL PERFORMANCE SPEAKERS, Raw drivers, 
Cross-overs, Car and Pro sound speakers. Also Perfor- 
mance Sound Points. For free catalog write, Markel Perfor- 
mance Speakers, 18602 Kewanee AVE, Cleveland, Ohio 
44119 

NONSPEAKER 
A stunnng achievement in musical accuracy and 

esthetics ... utilizing Randall Research teflon cable, 
premium capacitors & inductors, unique cabinet 
construction techniques and proprietary ribbon 

drivers. Seven system (from 5799 to $5000) each 
representing the ultimate purchase in its respective 
price category. BUY AT NO RISK! Your satisfaction 

guaranteed. For details, call: 

AUDIO ONE 
San Diego: 6191480-4804 LA: 213 855-0500 

PERFORMANCE SOUND POINTS, these aluminum 
cones set under your speakers will improve the sound of 
your system. Set of 6 anodized gold or aluminum 526.95, 
order or into write: Markel Performance Speakers. 18602 
KEWANEE AVE., Cleveland, Ohio 44119. 

made in u.s.a. 

CLEAN RECORDS . 

CLEAN SOUND 

r 

ilk 1>1 

THE BEST THERE IS! 

The HW-17 Pro Record Cleaner is a 

true "State of the Art" device. 

Self contained fluid pump 

Stainless Steel catch basin 

Self adjusting velvet coated 
pickup nozzle 

Quiet operation! 

V.P.I. Ind. Inc. 
P.O. Box 159 

Ozone Park. 3 ,11417 
718-845-0103 

POLYPROPYLENE CAPACITORS FROM MADISOUND 
BREATHTAKING SONIC IMPROVEMENT AT AFFORD- 
ABLE PRICES. 1 MFD: $1.85 * 2 MFD: $2.05 * 3 MFD: 
52.15 * 4 MFD: $2.50 * 5 MFD: 52.75 * 6 MFD: $3.05 * 
7 MFD: $3.25 * 8 MFD: $3.50 * 10 MFD: $4.20 * 12 
MFD: 54.30 * 15 MFD: $5.30 * 20 MFD: $6.80 * 25 
MFD: $7.55 * 30 MFD: $8.90 * 35 MFD: $10 * 40 MFD: 
$11.10 * 50 MFD: $13.25 * 60 MFD: $15.50 * 70 MFD: 
$17.60 * 80 MFD: $19.75. 250 working volts; add 10% for 
shipping costs. MADISOUND SPEAKER COMPONENTS, 
8982 Table Bluff Road. Box 4283, Madisound, Wisconsin 
53711. (608) 767-2673. 

SPEAKER BUILDERS SAVE 50-70%. Esoteric kits includ- 
ing compound subwoofers. ribbon systems. Dynaudio, 
Strathern, Seas, IAR Wondercaps, Chateauroux polypro- 
pylene, Phase and amplitude correct active crossover kits 
by Shadow. AC foam for cost effective room treatment. The 
finest in stock, guaranteed lowest prices, helpful service! 
All new 1986 Catalog $2 refundable. Audio Concepts, 1631 

Caledonia St., La Crosse WI. 54602. 608-781-2110. 

SPEAKER CABINETS UNLIMITED COMPUTER DE- 
SIGNED speaker cabinets now available for: Dynaudio, 
Keff seas, Peerless, Morel & Fried speaker kits. Complete 
kits also available for the hobbyist. Send $3 for literature. 
Advanced Sound. 610 W. Baxter Ave., Knoxville. TN 
37921. (615) 637-6694. 

THANK YOU STEREOPHILE 
for your Reuben Guss Speaker Awards. Stereophile sub- 
scribers are invited to a spine -tingling demonstration, and 
the opportunity to judge for themselves both the quality of 
Guss 3-D Speakers and the reliability of Stereophile's re- 
portage. (212) 580-7401. 

THE BEST QUALITY/PRICE SELECTION from 70,000 
audio components!!!! SPEAKERS: JSE Infinite Slope)!!! 
AMPS, PREAMPS, TUNERS: Belles, Perraux VSP!!! 
CASSETTE DECKS: Aiwa!!! CD PLAYERS: Aiwa!!! TON- 
MEISTER-exclusive Metropolitan DC Showroom. (301) 
229-1664. 

AUTO SOUND 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 

OLUFSEN, TANDBERG, KYOCERA. N.A.D., THORENS, 
HARMAN-KARDON, B & W, E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243-1168. 

audiolechnica 

il'. 
DIAMONDS ARE NOT FOREVER, 

. tlA r /I 

\MI 

{/ When was the last time you Wll changed your stylus? If you can't 
Éremember, then it may already 

be too late)! 

We specialize in phono cart - ` ridges, factory original replace- r- ment styli, headphones & record 
care items only!! 

(800) 221-09 6 
CALL TOLLFREE FOR 
FREE PRICE QUOTES 
VISA/MC/C.O.D. ORDERS 
N.Y. Stele 15161 599.1112 

SEND SELF ADDRESSED 
STAMPED ENVELOPE FOR 
OUR FREE CATALOG. 

LYLE CARTRIDGES 
Dept. A Box 158 

Valley Stream. N.Y. 11582 

Phones Open Mon. Sat. 9am 8pm 

0110fÓ8 SHU E STavTon° 
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PARTS & ACCESSORIES 

BRISSON MI -330 INTERCONNECT, SUPERB PHASE, 
time coherent design; specialists in difficult terminations, 
flexible section tonearm sets, camaes; Goldmund, Levin- 
son owners take note! Tiptoes with machine threading, 
fittings, to firmly couple to any audio product. Michael 

Percy, Box 526, Inverness. CA 94937. 415-669-7181. 

DB SYSTEMS AUDIOPHILE ACCESSORIES INCLUDE: 
DBP-2JAU/5 input Switchbox $69.95, DBP-6 Phono (ca- 
pacitance) Equalization or DBP-6MC Resistive Loading Kit 

536.95, DBP-10 Phono Alignment Protactor 524.95. DBP- 
11 Capacitance or DBP-11 MC Resistive Loading Switch - 
box $79.95, DBP-12X Audio Cable (10 meter/400 pF) $95, 
OBP-SC Souther Clever (record) Clamp $10. Also ten 
types gold connectors. DB SYSTEMS, Rindge, New 
Hampshire 03461. (603) 899-5121. Add $2.50 under $45. 

LARGEST SELECTION OF AUDIOPHILE ACCESSO- 
RIES AVAILABLE ANYWHERE!! FREE 70 PAGE CATA- 
LOG. CALL OR WRITE THE TWEAK SHOP, 3875 OLD 
TOLL RD., CALISTOGA, CA 94515. (707) 942-5230. 

MOD SQUAD PLAYS 
SANTA CLAUS 

What always fits and never needs watering? High quality 
audio accessories from The Mod Squad -perfect gifts for 
your favorite audiophile! Tiptoes $7 (1W) 55 (1h"), Mod 
Squad Compact Disc Damper 525, Tweek Contact Condi- 
tioner $15. Electronic Stylus Cleaner $30, LAST Record 
Cleaner $9, Preservative 517. Stylus Cleaning Fluid 58, 
StyLAST $20. PLUS a fine selection of audiophile records 
and compact discs. Order early to guarantee Christmas 
delivery! The Mod Squad, Inc., 542 Coast Highway 101, 

Leucadia, CA 92024. (619) 436-7666. 

STEREO TAPE NOISE REDUCTION UNIT. Unique com- 
pandor reduces hiss without pumping. Not a filter. Simulta- 
neous Encode/Decode. Built-in bypass. Connects between 
tape deck and tuner. Plans and P.C. board $12.95 -Kit 
559.95 -Wired $69.95 (Both less enclosure) Sound Inno- 
vations, P.O. Box 7394, Bloomfield Hills, MI 48302-7394. 

TUBES & ACCESSORIES WITH ADVICE on tubes, 
mods., system design, new & used components. Amperes, 
EE, GE, Gold Lion. Mullard, Sylvania, Tungsram. Exclusive 
US rep. SiemensiTelefunken. Great prices. Consultant/ 
supplier to manufacturers, dealers, clubs, individuals. 
Douglas Kent Smith Consulting. 240 W. Pike St., Canons- 
burg, PA 15317-1163. (412) 746-1210. 

TAPÉ RECORDERS 

AMERICA'S LARGEST dealers in HIGH END USED ste- 
reo. We BUY by PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4th St. (opposite Tower Rec- 
ords) NYC 10012. (212) 505-1111 and (800) 833-0071. 

rSingles or Systems t 

For eyes and ears, 
allays the highest fidelity you can afford. 

AdcomActge, tPeal(ConradJonnsonCWDDdyton 
Wr, htE iv -be ompaniet Harmon KardonInfinityPS10 
JSE Krell its Miss cn Monster Morrison NEC 
NYAL Moscr.de ROtel Shmon Souther Spendor Spica 
Sta. Superphon Tnorens Vandersteen VPI and more' ' 

OPEN: TUE, WED, FRI: 11-7, THURS: 11-8 
SAT: Id -5; OR BY APPOINTMENT. 

AUDIO 
1060 Massachusetts Avenue 
Arlington, MA02174 

VISION 617-648-HIFI 

TAPE RECORDERS 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 

OLUFSEN. TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B & W, E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY, 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK- 
SONVILLE. FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243-1168. 

CD PLAYERS 

COMPACT DIGITAL PLAYERS! 
In stock! Fast, FREE shipping. Also: Adcom, Klipsch, 

Acoustat, PS. Quad. Spica, Fried, and more. (See our 
Hatter ad.) READ BROTHERS STEREO, 593 King Street. 
Charleston. South Carolina 29403. (803) 723-7276. 

J.S. AUDIO OFFERS A LARGE selection of CD play- 
ers at competitive prices. For more information Mon. 
thru Sat. please call 301-890-3232. J.S. Audio, One 
Childress Court, Laurel, MD 20707. We honor Visa & 

M/C. 

MOD SQUAD CD UPGRADE 
Great enhancement of musicality results from our 4 -part 

accessory package. Modifications for Kyocera. Magnavox, 
Meridian and Mission players reduce distortion while in- 

creasing smoothness and clarity. For details anc complete 
catalog send $2 (refundable with order) to The Mod Squad, 
Inc., Department 1. 542 Coast Highway 101, Leucadia. CA 
92024. (619) 436-7666. 

enigma 
by sound assrriates. inc. 

e no ma (online) n p mas IL 

ae .'ji e'banoe..q i no a 
d p2ade man, at - 

SYN see M.srEiTr 

ACCurate. powerful 20 Hz pass response in a 

freestanding. enclosureless dipole array. 

Inconceivable? To be the most accurate low 
frequency subwoofer system ever designed. 
the Enigma Array HAD to be enclosureless 

The Engma designers would like to tell you 
why, and a great deal more about the Enigma 
System 

If you demand the best and have never 
experienced articulate yet concussive bass 
reproduction, we'd like to hear from you 

A complete lull Color product brochure and 
comprehensive technical manual, "Acoi stiC 

Disclosures" Is available for 5500 

Send to: 
Sound Associates. Inc 
Suite A 
11112 NOrth Port Washington Road 
Mequon, Wisconsin 53092 

If you prefer a return phone call to discuss 
the Enigma, Call TOLL FREE: 1.800-3316677 
In Wisconsin call: 414.242.3301 
and leave your name and phone number. 

Complere system 52895 

o 

Counterpoint. 

9 

Because owning the -best 
is its own reward. 

Below, a sampling of our 
achievements; 

rl Jj?)' 
lit 

COUNTERPOINT SA -3 PREAMPLIFIER WINS 

COMPONENT 01 THE YEAR AWARD 1985 

STEREO SOUND MAGAZINE, TOKYO, JAPAN 

COUNTERPOINT SELECTED FOR THE DESIGN 

& ENGINEERING EXHIBITION, 1981, 

COMPONENT OF THE YEAR, 1984 FOR 

IlL SA -5 PBEAMP-STEREO SOUND 

MAGAZINE, TOKYO 

IAR'S CLASS IA AWARD FOR THE 

COUNTERPOINT SA -2 PRE -PREAMPLIFIER 

COL 'ERPOINT SA -4 SELECTED FOR THE 

DESIGN & ENGINEERING EXHIBITION 

COUNTERPOINT SA -4 DIRECT COUPLED 

MONO AMP WINS GOLDEN SOUND AWARD, 

PRODUCT OF THE YEAR 

STEREO SOUND MAGAZINE, JAPAN 

[619) 453-9090 
Dep'r.. L P,O. Box 12294 
La Jolla, CA 92037 

Telex 2B4902 CPT UR 

AUDIO/JANUARY 1986 163 



u;olk ó0 
The Speaker Specialists 

Where to buy Polk Speakers 
MITHONIZEO DEALER LIST 
ALABAMA Auburn la, seBtu 
mingham lMamewoodl: AND' -- Huntsville 
CamXONls A.1 v - Rohde. /oeo H, F, 
Montgomery- Ire 004.0 G; Tu.AlOOIA 
GM Sd 
ALASKA Anchorage: 50 ,eks Fokker*. 

ARIZONA Flagman: S. O Pro Mesa: 11 F 

San Tinton . E -D .0 S*,D, Great 

ARKANSAS LOIN Roe, .,'e E whores 
Seem 
CALIFORNIA Arcata A au AuAO 

Bakersfield b, e Berkeley 5oundn0 
Bard Campbell Chico: Sounds 
By Om Darted B E Feir11.10: 

CBMSr, - 0 Fresno V, 
Los Angeles B . 

c - MITI vallnw. - 

IdSo Napa- Orange' 
Penner.< 

Reaping I Rerlonen 
Beach -. Sacramento 
N E San Diego 
San hawse° . 

Santa Barbera. ^ -Santa Cw 
eO 53 Santa Main 

Santa Monica: Si Thousand 
Oaks. Cr ', Si e Venluee 
Mullet to S'.ee Walnut Creel 
Fd } n-Drewoodland Hillt 
CANADA Ca E. 

COLORADO Arad.' 'Aurora: 
'Boulder m0* a. 

Colorado Springs S_r_^rmEodid- 
Denver Littleton: S _-0ix, 
Pueblo - . 5.0 
CONNECTICUT Ann: n 1 ' o 

Bro01TiIId' 5.. roved ...meld A 

Greenwich: L 1rr L. 0, 

Groton d_Dlrls The U_ H.TOM 
F M ca V. I. New Mne. 

pnngt,n:nl U'rr' New londoe 
O , 1,'l Muse Pl D e NorMall ' r 

DISTRICT OF COLUMBIA M, 
FLORIDA Altamonte Springs' A - .10*4n 
Boca Raton Clo rdeo Cleaner,. PI STO 

A Daylong Beach ,, ' FI 

Lauderdale FI 
Myers FI Pierce 
Ft. Walton Beach Gaines. 
ebb Horsy HIII 
Jacksonville- A { -lake worth I 1 

Stag Melbourne: Memn 
111and sours" Aid Miami 
ruso CO Vuec S,rNC""' 1 -Naples m 
Garage Orange Pert: A Orlando - 

/aid I Spew' Pensacola 1 0. 
lal,reane,,e. . 51-s Tamp. V 

'Al, Palm Beach t0' 
GEORGIA Atlanta. ', , P Augusta: 
Slew C', s", .Morrow' 
Stereo . Yr. Savannah 1,'. se 
Smyrna Wie 

HAWAII Honolulu 
IDAHO Bane Pocatello: SIOes 
Bx Sandpoint Ea, ran Tarn FaIIL 
9.4 1 
ILLINOIS Bloom ingdale: A a Cn'. 
Bunalo Grose 1 A ,0 CNm 
p.lgn . Crystal Lake..'. n) 

Dellau A O Hoffman 
E1taur , Si. Highland Pan m 

A ^ -Mt PretpeCl 
Normal' NorlIOrodl Aa sCR- 
..e , - Peons - 

Riverdale. [Rockford 
Mid . -Snaomberg 
1 F i ttr-Sonneteerd Met. 
ring . .Vernon Hills ea oCrearrt 
Sr Willa Pan Hie.-wauA.0e 

INDIANA Bloomington a C - 

-Gree,.00d: it F 

B , Indimen.. H Cie. 
B, sown Bent ea 

e: Mtamen 
IOWA Da Moines: Aid ,^ AFairfield. 

E 

KANSAS ,' e NItb n City. Aic' Parr Cm na 
-WMUIl a x Ay 
KENTUCKY Lexington' o 
lWitmllp: el Lys Owensboro.. Kpn 

LOUISIf 

, 

Gretna 
!talon .lan ROL.:- ape 

Gretna E. 
-MetOpelous r -Mew Orleans 

-OpJ k 
Shreveport ' J. s 'r West Monroe: 

MAINE Bangor Sound Source Camden' 1M'O 

MARYLAND Annapolle: %Kewa,s Sound Bal. 
timbre.-o-.DrFrederick F,eng1een AUOo 

R00MIIe: 
MASSACHUSETTS Gloucester: Gass Sa Doi 
N. Dartmouth' Sr.-- Wal' 
dram (Boston' II i^, a l 0 

Worse., 01 
MICHIGAN Ann Arbor. 0.^_.,e 50_-11 Bin 
minglram' Anus F, Dearborn A -es H F 

East Lans.ng, ire_ Sr, F{ Ferminglon 
Mlle: A" HI Grand Rapid. Sr 1d Roan 
Non Mountae1 Sod Adel'. Lancing: Stereo 
$reppe 11,10,1., R.nA Portage: S,fo Room 
Royal OA0 era; .reSaginaw A.Ao 
In 01" I heel Laren no Rye. N.M. 
City Ste , s dope 
MINNESOTA Alexandria: Sou 

Brooklyn Center. 4.9.3 A e.0 Burnsville: WO a 

0111011LSE, 50-n0 S .Duluth SilO 
T. S a o Edina: A. Manhole: 
S N 

Mneapollr 
A MI.. 

netonsa A ',f Rochester _u4Wd0- 
le:A ^ 

MISSISSIPPI Guile. F 'Iless top Jackson WI 
In A ^ -PascagoCl,.01ule FmDress 
MISSOURI Cape rarde u Sena ON C 

lumina: B M Sane St. Louie: Sane Cen., tral 

MONTANA Batman Ih IS, Ear Greet Falls 
P., 1' n Fi Missoula, Sort 
NEBRASKA 11,0,10 Sle'e0 01000 Oman.: SM'eo 

NEVADA bas Vegas: Uppe (M Pena IN Audio 

NEW HAMPSHIRE Concord: A.00 of hew biped 
Lacow.A.O ^ Anf,oa New London 
SP, 9a'E n'r-_aSalem C 

NEW JERSEY East Brunswick i' 
Franklin lathes: Fr " La. Maple 
Shade:El- 1'aw' 'e. -Montclair H 

Radian 'A 1 & Ridgewood 

ro Bug Shrewsbury 1' Toms 

Rivet. Rd -10 aircra West Caldwell' ' Ra0 

NEW MEXICO Carlsbad B Santa Fe:: 

C0O,Ma tar Id , 

NEW YORK Aldan. La'. Mu- 1,1.01.: Unapn 
Au" Corning: Crem= C E er: Ls Elman: 
Cie- '91.1" Fredonia '_ 0011 Glens 
Fall. A0 0 , Huntington: A-00 
Bs J Ithaca 
Jamestown i Manhasset' Ars^.+B'PY 
m'u.r Newburgh I Ne. 
Yon City A E V." rob 
Rochelle.. 0 Scarsdale Si . 

Syracuse: C 'o A' Vestal r 

wrappinger, Falls 
NORTH CAROLINA Asheville 1' ae-e 

dx Chapel Hill -Charlene: 
5, --era rf Greensboro ' Jackson - 

Idle: S m. . I ' Raleigh: AA. Buys 
51ee05G-d Wilmington IA. 00 

- Salem ' 
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MOBILE MONITOR ONLY SPECIALISTS 
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Meta E r-- C ea- Escondido' A_^. 

01,5 OIL -Glendale', aor 
lox ' 1 Hollywood: Gal F 0i 'e N. ROBY- 

lood' ITae', Santa Monk a: C. to N 

MASSACHUSETTS Boston: SO., Kw, e 

NEW JERSEY EOlbnc 1 m s Car S'eso Morns. 
con 5e E': -Newton- 00' 

Saddle Brook'' 1 r, 
Scotch Plains v Westwood 
M 

NEW YORK Bay Shore: Roe. y- Man 
" D ugh MI KIcoo:1 Wnrel 

d St Jame. ...Axe 
NORTH CAROLINA Raleigh: !'Miens A.y Fudo 
Winston Salem' -Cxn Fi 

TEXAS San NMOnio 1c Co MO 
VIRGINIA Newport Anus GOMsAutoAA, - 

VirglnM Beach: G_ .) chub Red 0 

low in rcerwich: 
Visit our Demonstration 

e e 
cfila! 

Ent5 Studio, fully equipped 
with the latest in High End Audio. 
high-technology, 

1i -Fi audio equipment from such dedicated 
manufacturers as ... 

Apogee Belles Ountech Esoteric Wee Gale 
Jordan Amphh[atlon Krell Kyocera J A Mitchell Pen®ux 

Pioneer Video Princeton Accolshcs Proton Video 
Ouicksllver Souther Straight Wire Sumiko Sym4Rx 
Thomson Video Triad VPI Well Tempered Arm Zeta 

a relaxed place. Where you can hear what can be 
done with today's newest equipment. Where you can 
compare...unimpaired. Where you can discuss your 
needs with the experienced, knowledgeable Aud-Vid 
people who can turn personal preferences into reality. 

Phone...or just stop in...Mondays through Saturdays. 
hPutnam Av 8. 0S 1) 

Greenwnich, v 06 
(203) 869-0666 

YOUR COMPLETE AUDIO ENTERTAINMENT CENTER 

CD PLAYERS 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 
OLUFSEN, TANDBERG, KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B & W, E -V, A.D.S., DCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURERS USA WARRANTY. 
AMERISOUND SALES. INC., P.O. BOX 24009; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4300; 
WEST (818) 243-1168. 

BLANK TAPE 

TAPE WORLD 1.800-245-6000 
IDA 1 

10 I 

AO Se I 

HG 

NIS 10 >MI MNFill 441 
SA1 IC 310 04.00 001.0 144 

SA an 1 VISA. MC 

NO EXTRA 

CHARGE 

Aoi Atl In A/ ANN PAW, 01101 01AI 01000 
413 MR 

SHIPPING . 
0 000. c , 

All 

O 'COMPLETE ,LINE rOF TOM AND MaxEAS 1,0 $1000 

Knott n} 

OA N 

010 014 40 

M -F 30640 
412/713- .11121 

a 

AMPEX PROFESSIONAL SERIES AUDIO TAPE SALE. 
High quality open reel 1800' or 2400' on 7" reels, .Jsed 
once. Case of 40, 545.00. 101/2 X 3600' and Cassettes. 
MC/Visa. Valtech Electronics, Box 6A, Richboro, PA 19954 
(215) 322-4866. 

AMPEX 406 & 407 blank 114" tape on 10'1x2' NAB reels or 
7" reels. With or without boxes. For pricerquantity, send 
SASE to: Reels and cassettes. P.O. Box 263, Riverside, IL 

60546. 

PRERECORDED TAPE 

DIRECT -TO -TAPE RECORDINGS: REAL TIME DUPLI- 
CATED REELS (2 4 track, Dolby B/C, TypeX), CAS- 
SETTES, PCM DIGITAL CASSETTES, and BETA HIFI 
AUDIO from MASTER TAPES. We also sell CD's. SEND 
51.00 for CATALOG and NEWSLETTER. Direct -to -Tape 
Recording, 14-R Station Avenue, Haddon Heights, NJ 
08035. 

COMPACT DISCS 

Ethel 
`Enterprises 

CD'S EXCLUSIVELY 
Over 1100 Classical, Opera 

& Jazz Titles in stock. 

Detailed Catalog $1 

P.O. Box 3301, Dept. A 
Falls Church, VA 22043 

COMPACT DISCS-MOST TITLES 511.99-513.99. 
3,000 plus titles in stock. Free catalog plus monthly up- 
dates. Oz Records, 5246A Memorial Drive, Stone Moun- 
tain, GA 30083. (404) 292-5452. 

JOIN THE CLUB: Hundreds of used CDs 59.49. USED 
CDS WANTED. Audio House CD CLUB, 4304 Brayan, 
Swartz Creek, Michigan, 48473. 313-655-8639. 

LOWERING PRICES -59.95 year membership, purchase 
CD's for a year at wholesale cost. Prices start at 56.95. 
Classical, Jazz, Popular, Imports, and Domestic selections. 
52 for catalog and further details. Tivoli Entertainment, 725 
S. Gilbert, Iowa City, Iowa 52240. (319) 338-9158. 

USED compact discs bought and sold. Satisfaction guaran- 
teed. Call SUPERSOUND (312) 383.5810, MON-SAT 
11am-8pm. 

doEl 
0.0141. WINO 

COMPACT DISCS 
AND ACCESSORIES 

Call for FREE catalog. 
Requests welcome 

Ml WIC MUSK. INC. 24 hours a day. 

CT call Retailer prices available 

1-452-0205 1 -800 -ALL DISC 
41 Monroe Turnpike, Trumbull, CT 06611 

Shown: Audio Conlru/ Ten Plug 

wwrr!rERpfu 
- Lj\ 

xi/ 

Undergo Analysis 
I here is no more impartial judge of frequency 

response, nIcrhemm peaks :and oscrall speaker / 
listening moral interaction than an accurate anals/er, test 

source and measurement microphone. 
Only Audio Control offer, four such complete 

analysis systems beginning at 52239, each coupled 11 ¡III a 

snlJio-quality equalizer I,uh paired or coupled Iliders. 
All Audio Control acoustic :mallvers use a 4- nicron 

diaphragm hark-electret Aleawrement Microphone on a 

imminent 220 -foot cable. It delisers an astonishing 

Idlt 20-251k II/ to the analysis circuitry, besting some 
laboratory microphones costing oser SIEKN). The built-in 
test source generators are equally as aauralc. Both 
uarhle tone and pink noise types are offered. 

If you're tired of trying to integrate your system and 

room by ear. ,rite or call as. Well post you complete 
information on our produsts - including our remark- 
able half-octasc hass analyzer/ equalizer - as hell as 

the name of your nearest Audio Control dealer. 

AudioControl 
65211 212th SN\, P.O. 005 3199 I Sun11AaJ. \A:\ 981136 

1210 77$-X461 
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COMPACT DISCS 

'pT71l ;Itt:0111 
1:111 1'0,111 1:.1/Lti 

Free Catalog of CD's. 
All Same day shipping'if you order 

before 12 hoonEDT. 
1100 DISCOUNT per disc on orders 

of 10 or more. 
5250 for UPS Cont. U.S. shipments. 

Call Toll,Free to order: 
USA 1-800-232-3687 
NYS 1-800-537-7303 

P O Box 616. Clifton Park NY 12065 
518-664-2550 , 

CWE % - 

oua low C 
ROOM rACT 

ENTRE 

REFERENCE RECORDINGS 
Our newest and best recordings are now available on 
Compact Disc! RR-12CD "DAFOS" featuring Mickey Hart; 
RR-13CD "TAFELMUSIK" Popular Masterworks of the Ba- 
roque; RR-15CD "CHURCH WINDOWS" by Respighi (also 
includes "Poema Autunnale" with Ruggiero Ricci): RR- 
16CD "FACADE" Suite by Walton; RR-17CD Stravinsky's 
"L'HISTOIRE DU SOLDAT" Suite; and RR-18CD "RE- 
FLECTIONS" with Jim Walker, flute, and Mike Garson, 
piano. All CD titles $17.98 each, postpaid in U.S. (Add 6% 
tax in CA.) Quantities at present are limited! At fine audio 8 
record stores, or direct from Reference Recordings, Dept. 
A, Box 77225X. San Francisco, CA 94107. (415-355-1892) 
Visa/MC welcome. FREE catalog/reviews. Dealer inquiries 
invited! 

SELL YOUR UNWANTED CD'S FOR S6-58. Buy "like 
new" CD's $6.95-$10.95. Any new CD $10 with $15 mem- 

bership fee. Audio Club, 1105 Webster Dr.. #A16, Sandy 
UT 84070.3151. (801) 571-9767. 

WHOLESALE PRICES on orders of ten pieces for labels 
like DOG. Philips, and London ($12.50) and many others. 
Over 200 import pop Jazz titles under $12. Complete cata- 
logs on following specialities: 
1) Jazz (many European and Japanese only included) - 

51 

2) Audiophile/small label-hard to get speciality labels - 
$1 

3) Classical-including domestic, European, and Japa- 
nese - 51 

4) Pop/Rock-including the imports - $1 

(S3 for all of above. Newsletter sent free) Supersound 
Records. P.O. Box 1039. Oak Park, IL 60304. Phone (312) 
383-5810, or visit our spectacular new store at Oak Park 
Ave and the Eisenhower. 

hafler 
LIMITED QUANTITY Brown Only 

SPECIAL PURCHASE 

_ DH220A Power Amp 

DH100A Preamplifier $500 PR. Assembled only. no kits 
Combination Only 

O Audio has made a special purchase of this famous 
Haller preamp amplifier combo. and now offers rt to 
you at incredible savings This is an offer not soon 
to be repeated Act now and save up to 31', off list, 

95 vassar st. 
cambridge, ma 

02139 

CO# 
AUDIO 

Send 53.00 for 
our new catalog. 

(617) 
547-2727 

Hcme & car 

Get STEREO 

Boston Acoustics 

4r.C Harman Kardon e 
Marantz Hafler 
Audio Control Thorens 
Sony ES ADS 

AIWA 
Deron B g 0 
OrtDfon And More! 

We Deliver 
Free 
Anywhere 
In The U.S. 

The SOUND Approach 
60E7 Jericho Tpke., Commack, NY 11725 

Charge It ... Call (516) 499-7680 

AUDIOPHILE RECORDS 

* ALL THE AUDIOPHILE LABELS: Nautilus, Refererce, 
Wilson, MFSL. Opus 3, etc. Catalog $1. 1985 Japanese 
import Pop/Rock Soul/Vocal catalog (7,000 listings) 53. 
MFSL Sinatra Box: $220, Stones Box $190. SUPER - 
SOUND, P.O. BOX 1039-X, Oak Park, IL, 60304. (312) 
383-5810. 

DISCOUNTED PRICES on all Audiophile recordings: 
Featuring Mobile, Reference, Sheffield, Wilson, Telarc 
plus CD's, Last cleaners, VPI, Distech Wire and mom 

at HUGE savings. FREE catalog: CLASS -A -UNDER- 
GROUND, 35 North Greenbush Road, West Nyack, 
NY, 10994 or call (914) 638-4089 (10-4 EST). QUICK 

delivery, Visa Mastercard. 

MOBILE FIDELITY UHOR 
Sealed out -of -print copies-Dark Side, Sgt. Pepper, Finger 
Painting, Crimes of Century. Best offers. (612) 824-1444. 

TURNTABLE 
OF THE YEAR 

FEDERATION OF BRIT SH AUDIO 

Distritubd in the United States ar d Canada by: 

Music Hall 
108 Sation Road 
Great Neck 
New "o k 11023 

(516) 187-2663 

Dealer inquiries invited 

Plurison Inc. 
P.O.B. 53: Youville Sta. 

Montreal 
auebec H2P2W1 

(514) 384-0174 

_ 

RIIVOLVER 

6611\1230 1,13O 
erpmss('s I It(' 
('\(Ít('llt('Itt and 
impact of the 
original 
('rf(rinance. 
hulya ntusicians 

lou(3spral.el:.. 
I J mirk 

IhitxIpai(bntrrfxrs,. audst 
\;dlui471 tkimphtng Orchestra 

(synthesis 2817 M Darr venue F'airftx. Mrginia 22031 
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 NAKAMICMI KOETSU ACCUPHASE LUX MICRO SEIKI GRACE EUREKA 

E BEST NEW YORIL PRICEs 

. + 1.1.1;()'1) (il ñvC ;ºa11 SE' 
IVC RA-S0B a+Yp ConPoe IVC R%)l 95teeoPe 'e 

? Iry1N 1,J 11121 . 5.'. r PH5 t 1 4 $16 
5A .PMBs=' II ea.1,w ,aWa' nP ,A pAY^ Po e5ap 

D, r15Equ41Am n, ,rli1 
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' 349N..1,du++Pm1.1,,B, , 
arnamK,aro 1 

,.%e rnlAwsr 
1A,n , 

.. ,Pd,PI 

69 AD( Comwt,Dartlave, 
5 , 

:$Z 
PRICE BPEAKTNROUGW" 

boOF 

MOST M 
LOWEST 

PRICES ON 

CALL FOR HI -fl & VIDEO! 

V100'225'8616 
ORDERS ONLY 

uKicn.oml 
5S2.39 

RA(cac M1a1 $29 

\1.191;lrg9R:13:LC'0.9 MXFuoSD 
1.69rjA7tELLuo351s12.99 

TAPE 
6 

MAx(LL9D AL 1F90 

WHY ucr.90 
SONY uc%'seo 

SOMY 110 90 

L 
R 

ONICI 

5 Com¡¡¡¡moR`Nea 

Woburn, 
MA01801 

IthAve., sendcertitiedehec% 

MAILORDER: 
For rapid service, dlseed 

check 

rlcMrsrp reaonalchecl rneto 
e 

a mD,ley order. All P 6 handling 
14 on MCI V 

Add 
S7 shooing10 a NO 

0ppro% 14 dads tor 
100B' 

79y for orders over 

to orders under 
residents 

odd .Orders tea 71933-1 
44D 

COD MASS dsales 
tax. 

541 

COMPACT DISK 
DISPLAY THEM! 

Beautiful Convenient 

Mitk 

Have your C.D. jewel boxes 
at your fingertips. 

Stackable plex caddy holds 29 ea. 
@ 529.95; 2 hold 58 @ 554.95. 

Add 53.00 ea. shipping & 
handling. CA add 61/2 % sales tax. 

VISA MC AmEx 
D.G. INDUSTRIES 

7740 Lemona Ave., Van Nuys, CA 91405 
1 18001 824-7888 

1 (800) 824-7919 (AK, HI) 
Operator 415 

FOR FASTEST 

SERVICE CALL 

1 ALL JAPANESE HIGH -END 
F 

a. 

America's Largest Selection m 

S OVER 100 CARTRIDGES, 50 TONEARMS, 30 TURNTABLES, x 
U 100 ACCESSORIES, & MORE e 

Q 
52 PAGE CATALOG -$3.00 

JAPANESE STEREO D 
0 930 N. La Cienega Blvd., Los Angeles, CA 90069 (2133659-8550 

00 

SAEC HIOHPHONIC SONY ES ESPRIT ENTRE STAX OENON ORSONIC 

DISCOUNTED 
111 

X 
n 

AUDIOPHILE RECORDS 

MOBILE FIDELITY CHRISTMAS SALE!! Sealed BEA- 
TLES collections available. U.H.O.R.s! Out -of -prints at un- 
believable prices! Fly Like An Eagle $15; Magical Mystery 
Tour $20. Accommodations for Christmas shipping. Nauti- 
lus. Sheffield, American Gramaphone. Call the proud dis- 
tributors of Imaged Stereo's "Imager loudspeaker, 
SOUND ADVICE, (816) 361-2713. 

SHEFFIELD LAB.-THELMA HOUSTON'S "I've Got the 
Music In Me' -Factory sealed, $100. Also Lincoln Mayor - 
gá s "The Missing Linc" Volume II, $125, and Dave Gru- 
sin's "Discovered Again," $100. Call (805) 687-7315. 

BUSINESS OPPORTUNITIES 

ELECTRONIC REPRESENTATIVES NEEDED!! 
UNLIMITED PROFIT POTENTIAL! LOWEST POSSIBLE 
PRICES!! OVER 100 BRANDS! AUDIO- VIDEO - CAR 
STEREO - COMPUTERS & PERIPHERALS! - ELEC- 
TRONIC EXPERTS, 1000 ORANGE AVE., WEST HAVEN. 
CT 06516. 

SUCCESSFUL HIGH -END AUDIO STORE IN Southern 
California for sale at 4 time yearty net. Consistent and 
affluent clientele. Please respond to: AUDIO MAGAZINE. 
Classified Box No. 186, 1515 Broadway, New York, NY 
10036. 

SERVICES 

AUDIO PULSE SERVICE. Factory trained technicians. 
Write us about Model One update kits. White Labs, 10528 
Lower Azusa Rd.. Suite 192A, El Monte, CA 91731. (818) 
446-5346. 

AUDIO PULSE SPECIALISTS. Repairs -Modifications - 
Updates -Sales. WALT'S AUDIO SERVICE, 111 East Ri- 
alto Ave., Rialto, Calif. 92376. (714) 875-0776. 

WANTED TO BUY 
AMERICA'S LARGEST dealers in HIGH END USED ste- 
reo. We BUY by PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4th St. (opposite Tower Rec- 
ords) NYC 10012. (212) 505-1111 and (800) 833-0071. 

CM LABORATORIES RR 805 STEREO RECEIVER. San- 
sui AU999 stereo amplifier. KLH T-500 AM -FM stereo 
tuner. Advent 300 stereo receiver. 718-438-5714, Eves. 

MCINTOSH, MARANTZ TUBE, MCINTOSH S.S. equip- 
ment, Thorens, Western Electric, Tubes, Speakers, etc. 
Scott Dowling, 9908 Dairies Drive, Temple City, CA 91780. 
(818) 286-9122, evenings weekends. 

MCINTOSH, MARANTZ TUBE COMPONENTS, Western 
Electric, Altec, JBL. John Conrad, 1178 Blackbird St., El 
Cajon, CA 92020. (619) 449-9155. 

rg 40 
f: _/ I`fl5oe 

LA u \' 
II I L I-_ r , 

1 ' - 1 1' I 
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NEW YORK 
UNBEATABLE PRICES PROFESSIONAL SERVICE 

FLEXIBLE PAYMENT PLANS IMMEDIATE DELIVERY. 
HIFI/STEREO 

DENON DRM4411X 5468.00 
MISSION 737 5234.00 
NOD 7140 5404.00 
NAKAMICMI 85202 5519.00 
INFINITY RS6B 5266.00 
TECHNICS RSM253% 5199.00 
YAMAHA A1020 5468.00 
CELESTION 5L600 5487.00 
AKAI MÁ25 5 99.00 
ONKYO 1%65 5338.00 
RE VOX 6225 5944.00 
TALISMAN "E' 5129.00 
MONSTER INTERLINK 1 mI, 5 29.00 
AIWA ADF770 5325.00 
CARVER C4000 5858.00 
DUAL 505.2 5134.00 
DCM TIME WINDOW 2342.00 
CANTON KARAT 200 5266.00 
ADVENT BABY 5 64.00 
SONY WMD6C 5239.00 
AR 280% 5109.00 
SANSUI SX1130 5566.00 
JVC R%S00 5368.00 

RWRDING TAPE 
FWI T120 54.57 
MAXELL XL II 90 51.62 
SONY L750 54.37 
TOR SA90 51.58 
KODAK T120 53.99 

VIDEO/TV. 
JVC HR0225 409 00 
RCA CAMCORDER 117900 
PANASONIC PV1545 523 00 
SONY SLHF600 609.00 
SHARP VC5B3 238.00 
ZENITH VR3200 589.00 
FISHER P/0840 572.00 
All camcorders ,n Sloth - VHS Bela 6 8 mm 

Cliff for Oe51 POGO 

TYPEWRITERS 
COMFU-TERS 

SCM %E5000 572.00 
ROYAL 8200 299.00 
BROTHER CE70 369.00 
PANASONIC RKa00 249.00 
CANON TVPESTAR 5 99.00 
IBM PCIDD 1525.00 
COMMODORE C128 256.00 
APPLE II c 675.00 
EPSON Fx85 345.00 

CAR STEREO 
ALPINE 7146 5392.00 
KENWOOD KRC4000 5248.00 
SONY R75B 528100 
YAMAHA VCT800 5355.00 
JENSEN 6X9 TRIA% 1 44.00 
DENON DCR7600 5481.00 
NAKAMICMI 10500 5493.00 

RADAR DETECTORS 
WHISTLER SPECTRUM 
FOX X660 
COBRA RD3100 

060 
DB% 
DB% 
DB% 
DBn 
DB% 
DBX 

SPECIAL SALE 
IBX III 

3B% Ill 
4a0 

200% 
24% 

0020 

5196 00 
$ 78 00 
5 94.00 

5159.00 
5388.00 
5518.00 
5 98.00 
5159.00 
5159.00 
5838.00 

MUTECT 
Free Subscription-iLhr amafing 1IiiI rnational Ii holesalr éSalettr y AU :;r 

NO MEMBERSHIP FEE REQUIRED! A' 
Installment Payment Credit Plan Friendly, knowledgeable sales people 

All products brand new and carry U.S.A. warranties 

(2 2) 684-6363 HOURS: 
Mo day-Saturd 

M EST. 

or Write Direct: 2 PARK AVENUE, DEPT. 11, New York, N.Y. 10016 

TELEPHONES/ 
ANSWERING MACHINES 

SANYO TAS3100 5 82.00 
PANASONIC 0%12425 5168.00 
PHONE MATE 8000 5119.00 

Prices 500!00110 Change 4111097 n01Ke We reserve 1581951w lent 9usnWRs Ole, may Oe 4Nran 4a70me 
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WANTED TO BUY 

MCINTOSH, MARANTZ TUBE AMPS. Old Jensen triax- 
ials. woofers. Tannoy coaxials. Western Electric Equip- 
ments. Hartsfields (150-4C, N500). Patricians. Thorens 
TD -124. Garrard 301. David Yo, PO Bx 832 Monterey Park, 
Ca. 91754. Tel: 818,576-2642. 

QUADRAPHONIC OPEN REEL TAPES, RECORDS 
(whole collections), select equipment. Michael Robin, 120 
Atlanta Place, Pittsburgh, Pennsylvania 15228. (412) 341- 
1686. 

WANTED: MY PRICES ARE HIGHER FOR the following: 
Marantz 7,2,9,5. Brook and Regency amps. Altec, W.E. 
amps. Also J.B.L., Paragon, Metragon, Hartsfield, E.V. 
Patrician etc. Ed. (718) 377-7382. 

PUBLICATIONS 

audiophobe I od-i-ó-Íób / n 1: An audio hobbyist 
with an all -consuming fear that he does not possess this 
month's "IN" equipment, the most expensive equipment 
or the least available equipment. 2: Someone who uses 
music as a medium by which to evaluate equipment, usu- 
ally manifested by an extreme dread of having to listen to 
music without talking or getting up to check something in 
the system. 3: Someone who would freely consider 
spending twice the value of his record collection on a 

power amplifier. 
If you are an audiophobe there area number of publica- 

tions which cater to land actually create) your symptoms. 
However, if you chuckled at the 'phobe definitions, there 
is only one audio equipment review publication for you: 
THE SENSIBLE SOUND. Presently publishing our 26th 
quarterly issue we are the only regularly published audio 
equipment review journal which does not accept man- 
ufacturer advertising. That means that we deal in fact, not 
fantasy. 

SUBSCRIBE TODAY: 
$18 (1 yr) $34 (2 yrs) 850 (3 yrs) 

you may begin a subscription with back issues 
403 Darwin S3, Snyder, NY 14226 

MISCELLANEOUS 

INVENTIONS, IDEAS, NEW PRODUCTS WANTED for 
presentation to industry and exhibition at national innova- 
tion exposition. Call free 1-800-528-6050. In Canada, 1- 

800-528-6060. X831. 

MAIL ORDER 

MERRILL AR MODIFICATIONS 
Tonearm Replacement Subchassis Kit for old AR 
$95-Subchassis for sonic improvement of AR-XE 
$95. Following modifications are for all models: Platter 
Coating 515. Replacement Spindle $25. Spring Kit 58. 
High Torque Motor $45. Platter Balancing Service $12. 
Foucault motor shield for AR-XE $15. UNDER- 
GROUND SOUND, 2125 Central Ave.. Memphis. TN 
38104 (901) 272-1275. 

ErfrifiEd 

203-937-0106 
Lowest Possible Prices !! 

MOST MAJOR AUDIO BRANDSII 

CD'S - HI -END AUDIO - CAR PRODUCT 

COMPUTERS - (HARDWARE-SOFTWAREI - VIDEO 

FULL WARRANTY- FAST DELIVERY 

SEND FOR OUR CATALOGS!? 

egi996 ORANGE AVE. 

REST HAVEN, CT. 06516 

MAIL ORDER 

ABARGIN: TECHNICS 205CMK4 5159, 100CMK4 $285, 
TECHNICS STYLUS GUAGE $49, EPA500 5275, EPA250 
$269, PRO LAMBDA $519, SRM1/2 $279 SIGMA $199 
LAMBDA 5162 SRX 3 $129. SRD7 $68 SRE15 525: 
GRACE F9E 5'05, F9E RUBY $165, F9E STYLUS $59, 
RUBY STYLUS 5109; ACCUPHASE AC2 $265, AC3 $235: 
DENON 103D S149, 103C $99, DL303 $169; DYNAVEC- 
TOR 23RS(MR) $159, 17DS(MR) $330, 17DII 5149, 20BII 
$159; KOETSU BLACK $450, FR64fx 5330, 64s $495, 
FRIMK3F 5139; FR44MC $165; ORSONIC AV101B $22. 
AVIB $21; HITACHI INTERCON 1.5' $25, 3' $30, 4.5' 
540, SSX101 SPKR WIRE SIFT. NAMIKI DIRCT FNDR 
$49; DIRECT EXCHG STYLUS REPLCMET: DYNAVEC- 
TOR 100R c 239 FOR 23RS 5125, 17DS $240; AC2 5195, 
AC3 $170; 103D $120, DL303 $140; SGT. PEPPER 
(UHOR) $175; SHIP COD; CANADIANS WELCOME; ALL 
UNUSED & FULL MFG WARRANTY; 7 YRS IN BUSI- 
NESS: SEND SASE FOR LIST; BOX 6312. L.I.C., NY 
11106. ALL DAY (212) 619-2888; (305) 487-1048; (718) 
784-2939. 

AMERICA'S LARGEST dealers in HIGH END USED ste- 
reo. We BUY Dy PHONE. STEREO EXCHANGE 687A 
Broadway, between 3rd and 4111 St. (opposite Tower Rec 
ords) NYC 100'2. (212) 505-1111 and (800) 833-0071. 

J.S. AUDIO OFFERS AN EXTENSIVE product selec- 
tion of HOME AUDIO, CAR STEREO, esotencs and 
the new DIGITAL DISC PLAYERS AT EXTREMELY 
COMPETITIVE PRICES. We provide six years of au- 
dio sales experience, candid honest advice and full 
warantee on all products we sell. For pricing and stock 
information call: 301-890-3232 or write to: J.S AUDIO, 
One Childress Court, Laurel, MD 20707. We honor 
Visa MC and COD. Monday-Friday 11 AM-7PM, Sat- 
urday 11AM-4PM. 

MERRILL TURNTABLE: For more information, con- 
tact UNDERGROUND SOUND, 2125 Central Ave., 
Memphis. TN 38104 (901) 272-1275. 

044`1, y GUARANTEED SAVINGS 
Qe)yJ e 

a "Why Settle For Less When You Can Own The Best" 

rQ Offering Professional Advice FREE Delivery & 

Gj Set Up Relaxed "NO RUSH" Showroom 
Trade-ins Accepted Financing/Leasing 

FEATURING 
ADS Adcom Advent Alphason Audioquest Amber AR Bose 
Celestion SL6/SL600 & DL series Denon DCM Time Window & Time 
Frame Dual Energy Grado Harmarl/Kardon JBL Kyocera 
Monster Cable Proton Robertson Rauna Signet Soundcraftsmen 
Sony Systemdek Tandberg Thorens Tiptoes Triad VPI VSP Labs 

C. J. Walker Warfedale and other fine lines ... 

Call or write Harold Minto. Proprietor 

performance ClUdIOlvi . e 
MC 
VISA 
AM EX 

365 5. Bayview Ave. (Corner Atlantic Ave.) Freeport. Long Island. New York 1 1520 

Retail 
Mailorder 

Showroom Hours: Mon. -Fri. 12 noon to 7 p.m. Sat 11 a.m. to 6 p.m. Export 

Tel. (516) 378-4389 
Just 35 min. from Manhattan by car or railroad 

The Small 
Yet Surprising 

Morel MLP 202 II 

, rt 

THESE ARE THE REMARKABLE small 
loudspeakers whose smooth response 
and open, dimensional sound are at 
least on a par with the finest units of 
many times the 202's size and price. 

Morel has designed and built 
speakers and driver units in Israel for 
over eight years. Now, with the U.S. 
introduction of the model MLP-202 II, 
Morel is prepared to offer the demanding 
auciophile the highest possible quality at 
an extremely reasonable cost. ($198. 
each) 

Morel's drivers, manufactured to the 
strictest tolerances in our own factory, 
incorporate several notable 
technological advancements. Utilizing 
hexagonal voice -coil wire, unique 
magnet structures having no stray 
magnetic fields, and special adhesives 
and coatings, the Morel drivers are 
exceptional in rise time and coherence. 

Also, the oversize (3") voice coil in 

our woofer and the ferrofluid tweeter will 
allow Morels to handle the wide dynamic 
range of your digital recordings with 
plenty of room to spare. 

Please write for details: 

))) 
morel, 

Morel Acoustics USA 
414 Harvard Street, Brookline, MA 02146 
tel. (617) 277-6663 telex 650-2499475 

Morel (U.K.) Ltd. 
11 Foxtail Road, Ransomes Indus. Estate 

Ipswich IP3 9RT, England 
tel. (0473) 719212 telex 987601 Morel G 

Morel Acoustics Ltd. 
Industrial Area B, P.O. Box 140, Ness Ziona 

70 451 Israel Telex 361951 
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ALL PRODUCTS CARRY U.S. WARRANTIES 
ALL DEFECTD'E PRODUCES EXCHANGED WITHRI 30 DAYS 
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23 PARK ROW, DEPT2Al, NYC, N.Y. 10038 
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gATALOOS 

MAIL ORDER 

AMERICAN, BRITISH, AND JAPANESE HIGH END: 
SHAMEFULLY LOW PRICES, Nakamichi, Mission, B&W, 
KEF, Revox, Sumo, NAD, Denon, Plus Over 100 Other 
Brands. Information SASE Required. VISA/MC, COD. Seri- 
ous Buyers Only. East 1.202/723.7404, West 1-206/325- 
7601. AudioWorkShop, Box 18009, Seattle, WA 98118. 

BEAT THE PRICE FIXERS WITH low discount pnces and 
full U.S.A. manufacturers warranties on: Nakamichi, Re - 
vox, Carver, Bang & Olutsen, ADS, Kyocera, HK, Crown, 
Haller, B&W, NAD, Tandberg, Polk. Island Audio, Inc., 
1122 Riverside Drive, Holly Hill, FL 32017. (904) 253-3456. 

NAKAMICHI, CARVER, REVOX, CROWN, BANG & 

OLUFSEN, TANDBERG. KYOCERA, N.A.D., THORENS, 
HARMAN-KARDON, B & W, E -V, A.D.S., RCM, KLIPSCH, 
AND OTHER QUALITY COMPONENTS. BEST PRICES - 
PROFESSIONAL CONSULTATION. ALL PRODUCTS 
COVERED BY MANUFACTURER'S USA WARRANTY. 
AMERISOUND SALES, INC., P.O. BOX 24009; JACK- 
SONVILLE, FLORIDA 32241. EAST: (904) 262-4000; 
WEST (818) 243.1168. 

SONY PCM UNITS: PCMF1 $1599; PCM501ES $649. 
Catalog of over 50 PCM recordings (BetaVHS) 51.00. 
Send check/money order: DIRECT -TO -TAPE RECORD- 
ING COMPANY, 14 Station, Haddon Heights, NJ 08035 
609-547-6890. 

THEY DON'T DISCOUNT IT? WE DO! Get LOW 
PRICES on ALL types of audio equipment-including 
high -end and even esoteric products not normally dis- 
counted! Now we can save you money on the equip- 
ment you REALLY WANT. Extensive selection-no 
need to settle for second choice. Thousands of satis- 
fied customers nationwide. Call us for price quotes or 
friendly, expert advice. Catalog 51. 616-451-3868. 
VISA/MC AMEX. THE AUDIO ADVISOR INC.. 225 
Oakes SW, GRAND RAPIDS, MI 49503. 

WHOLESALE AUDIO, VIDEO, TELEPHONE ACCESSO- 
RIES. Cables, antennas, amplifiers, cartridges, transform- 
ers, watches, calculators, chemicals, speakers, radios, mi- 
crophones, adaptors. Free catalog. 718-897-0509. DEW 
Enterprises, 68-12 110th Street, Flushing, NY 11375. 

YEAR-END DEMO SPECIALS: 
STAX F-81, SET $1750; ESTA 4-U EXTRA 5800, 
PRO SET 5475; SONY CDP-610ES $450, PCM-F1 
51200, PCM-501ES $550; NAKAMICHI 1000 ZXL 
52750, 700 ZXL $1750, RX-505 $765. ZX-7 5740: 
KYOCERA DA -910 51095; NEC CD -803 OR 705 5495 
! FR -64S 5295; TECHNICS A5 AND A4 AMP/PRE- 
AMP $1195; NEW LC-OFC W/EXCELLENT PLUGS. 
1 METRE $33; AND DOZENS MORE ! JAPANESE 
STEREO, 213-659-8550, TUESDAY THROUGH SAT- 
URDAY. 

WHY PAY MORE FOR LESS?? NEW USA Warranted 
Nakamichi Home And Automobile Products. SHAMEFUL- 
LY Low PRICES. Serious Buyers Only. Information SASE 
Required. East 1.202723-7404, West 1-206/325-7601. 
AudioWorkShop, Box 18009, Seattle, WA 98118. 

ry A SINGER'S DREAM! 9 
.,1 1. 

. ,,i.e' 

' :Cy_sx> x 

REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 

The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave most of the background 
untouched! Record with your voice or perform live 
with the backgrounds. Used In Professional Perfor- 
mance yet connects easily to a home component 
stereo system. Not an equalizer! We can prove it 
works over the phone. Write or call .for a Free 
Brochure and Demo Record. 

LT Sound, Dept. AU, P.O. Box 338, 
Stone Mountain, GA 30086 (404) 493-1258 
24 HOUR PHONE D(:110 &ME: 14041 49_3_:4879 
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DENON PRODUCTS NEVER CHANGE 
JUST FOR THE SAKE OF CHANGE. 

. .When your products are already recognized as the finest 
in their categories, you don't need to make drastic changes 
every year. So instead of radial reconstruction, Denon 
products undergo thoughtful refinement. 

Take the new DR- M44HX Cassette Deck. It is the same 
deck that won acclaim from the U.S. to the U.K. and Australia 
-now with Dolby° HX Pro headroom extension And low -noise 
LC-OFC wiring. 

The Denon DRA-755 AM/FM Receiver now incorporates 
complete audio/video switchñg and an external processcr 

; 1 - -. . . Cl..1M' 

KM; COJPTQ 

loop to let you c-eate a fully iit=grated come entertainmen: 
system. 

Denon's new DCD-1500 Compact Disc Player provides 
not one, but two D rect Digital -:o -Analog Convertors (DDACs), 
the only ones-haic-tuned for reduced GA transfer distortioi. 
That shouldn't be surprising. Ycu'd expEct no less trom the 
Company that invented digital -ecording. 

So the next time you read about components :hat are 
"completely new." be skeptical.You don't have to go back to 
gro.nd zero when you build something right in the first place. 
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STATEMENT OF THE ART 
Creating a truly musical loudspeaker is indeed an art- 
as much a product of mind, hands and heart as a painting 
or a piano sonata. 

And, as in painting, there are different styles to this art: 
For example, these are "Impressionistic" speakers, where 
detail and focus are subordinated to a pursuit of atmosphere. 
Speakers that impose their vision of what we ought to hear 
through psycho -acoustic tricks and technological gimmicks 
can be thought of as Expressionistic. We at Dahlquist con- 
fess to being realists. 

Realism is what the new DQ-20 Phased Array is all about. 
We believe that the ultimate realization of the loudspeaker 

art must not express nor suppress, only reveal-easily, 
naturally and transparently-the music put into it. 

Realism means that, with the DQ-20, music retains its sub- 
stance and form with precise, stable imaging and open, airy, 
in-depth presentation of each instrument. It means human 
voices that are natural, with no artificial colorations to get 
in the way of true communication of content or emotion. 
The DQ-20 leaves music free-to touch and to move 
the listener. 

Please take the opportunity soon to audition a pair of 
DQ-20 loudspeakers and hear for yourself that the state-of- 
the-art is art for the sake of music. 

BAH ILO U 
601 Old Willets Path, Hauppauge, N.Y. 11788 In Canada, Evolution Audio, Ontario 
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