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ST -7 

OMS-7AI1 

CR -7A 

PA -7 

The System... 
by 

The components you see were designed for 

the perfectionist. They are expensive. They 

are the finest we know how to make...which 
means they are the finest you can own. Each 
epitomizes its genre and offers maximum 
convenience and unequalled performance. 

The PA -7 STASIS Power Amplifier has an un- 

canny ability to power exotic loudspeakers. 
The more exotic the speaker, the more it 

(and you) will appreciate the PA -7. 

The ST -7 AM/FM-Stereo Tuner features an 

advanced Schotz NR system which enables 
it to receive stereo broadcasts where they 
could never be heard before. 

The CR -7A Discrete Head Cassette Deck is 

the finest example of cassette recording 
technology ever produced-auto calibra- 
tion, playback azimuth alignment, and a 

natural clarity that must be heard to be 
appreciated. 
The OMS-7AII Compact Disc Player 
expands the horizons of digital sound with a 

smooth transparency and the incredible 
depth and detail that only Nakamichi digital 
technology could impart. 

And now, the CA -7A Control Amplifier- 
arguably the most sophisticated preamplifier 
ever conceived-places control of the entire 

Series -7 System at your command...from 
wherever you happen to be. 

If you are in a position to invest in the finest 
in recorded sound, you will find Series -7 

Components at a nearby Nakamichi dealer. 

Nakamichi 
Nakamich U S.A Corporation 19701 South Vermont Ave., 

Torrance, CA 90502 (21) 538-8150 
STASIS is a trademark of Threshold Corporation 
Schutz NR manufactured under license 
from L.S. Research Inc. 
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There are some moments that only music can express. 

Travelling with the 
sound of Nakamichi mobile 

audio products can be 
a magical experience. 

Our company's commitment 
to quality and leading -edge 

technology has produced some 
of the finest audio 

components known to man. 

But it's not the technology 
that provides the magic; 

it's the musical experience it creates. 

After all, we know that nothing 
can make the spirit soar like music. 

rkNakamichi 
For the name of your nearest 

authorized Nakamichi home aud.o 
or mobile sound dealer, please call or write: 

Nakamichi America Corporation 
19701 South Vermont Ave. 

Torrance, CA 90502 (800) 421-2313 
(800) 223-1521 (California) 

Nakamichi Canada (800) 663-6358 

Nakamichi produces a complete line 
of mobile tuner decks, amplifiers and 

speaker systems. 



CODA 

JOHN HAMMOND 

The record industry lost one of its 
founding fathers on July 10 of 
this year when legendary pro- 

ducer John Hammond died in New 
York at the age of 76. 

Hammond was much more than a 
seminal figure in the development of 
the American record industry. His 
mother was a Vanderbilt, but he be- 
came a champion of the oppressed- 
both politically and musically. He res- 
cued legendary black artists such as 
Fletcher Henderson and Bessie Smith 
from despair and decline. He "discov- 
ered" some of the most important stars 
in American popular music, including 
Billie Holiday, Charlie Christian, Count 
Basie, Bob Dylan, Aretha Franklir 
George Benson, and Bruce Spring- 
steen. More recently, he helped launch 

the career of Stevie Ray Vaughan. 
Since his days with Columbia Mas- 

terworks in the 1930s, Hammond was 
also a top producer of classical re- 
cordings. He was most closely associ- 
ated with CBS and Columbia Records 
thro.aghout his 50 -year career, but he 
also helped shape the catalogs of Mer- 
cury and Vanguard. In addition, Ham- 
mond was a top jazz critic, one of the 
first to write seriously about black jazz. 

On top of all of his personal accom- 
plishments, Hammond, through his en- 
thusiasm and encouragement, was a 
catalyst in the careers of many other 
important people in the music busi- 
ness. He was ever open to new 
sounds, and despite his age and ail- 
ments, he managed to have young 
ears until the end. Ted Fox 
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"Matthew Polk Has a Passion for Perfection!" 
Experience the Awesome Sonic Superiority of 

His Superb Loudspeakers for Home and Car. 

the Competition" 
MUSiCialt 3ingazine 

SDA Series E Monitor Series u Mobile Monitor Series 
Enter No. 82 on Reader Service Card 



Polk Audio's dedication to quality is apparent in every detail of design, construction and performance. 



polk 
The Speaker Spec iaósts 

"Polk's Dedication to Quality 
Results in Dramatically Better Sound" 

State -of -the -Art Technology, Performance and Value 

Ll Lie are The Speaker Specialists! 
Polk speakers are designed better, built better and sound better! 

That should come as no surprise because high quality speakers 

are Polk's specialty. Appropriately Polk has been officially and 

exclusively authorized by the U.S. Government to call itself 'The 

Speaker Specialists." It is common knowledge that if you want to 

do something better than anyone else you have to specialize. We 

specialize in speakers, so that we can build them better to sound 

better. Just ask the experts, like Musician Magazine, who said Polks 

are "Vastly superior to the competition." 

Hear for Yourself Why Polk is #1 

Last year, for the 3rd year in a row, Polk was selected as the #1 

loudspeaker manufacturer (among a total of 74) in the Audio 

Video Grand Prix Award voting. This prestigious competition is 

voted on by the audio industry itself (much like the Academy 

Awards) to single out products that best exemplify the state-of- 

the-art in audio, combined with benefits and value for you, the 

listener. Polk builds a wide variety of superb sounding speakers to 

suit different needs and applications, however, the ultimate goal 

is always your total musical satisfaction. Musician Magazine said 

"Our advice is not to buy speakers until you hear the Polks." Do 

it soon. Hear for yourself why Polk is #1! 

Polkas "You Are There" Musical Quality 

At Polk we feel that the most important goal of loudspeaker 

performance is the ability to recreate the illusion and excitement of 

a live musical performance or sonic event. Objective performance 

tests are important, and innumerable lab tests document the 

outstanding measurable performance of the Polk loudspeakers. But 

more importantly Polk loudspeakers excel in their ability to make 

your music come alive. When you listen to a pair of Polks it seems 

like you are there at the live event. The loudspeakers disappear in a 

life -like, three-dimensional panorama of musicians performing in 

your room. 

Polk World Class Technology 

You will find award winning state-of-the-art technology and 

performance in every Polk speaker system from the least to the 

most expensive. Polk Audio's many technological triumphs have 

been well documented by an uprecedented series of rave reviews 

around the world (copies are available). In addition, Polk 

loudspeakers have been honored by winning the Audio Video 

Grand Prix for the last 5 years and being selected for the 

prestigious CES Design and Engineering Exhibition for the last 

Polk's Design Goals Give You 

Better Sounding Speakers 

Polk Audio's design goals were all 

selected to achieve better sound in 

your home and give you the greatest 

listening pleasure and long term sat- 

isfaction from your music, records 

and hi fi. 

Open, life -like, three dimensional 

imaging 
recreates the spine tingling excite- 

ment of musicians actually playing in 

your room, with height, depth and 

placement across the sound stage. 

Smooth, accurate frequency 
response 
across the entire audible range pro- 

vides you with natural, non -fatiguing, 

easy -to -listen -to sound. 

Dynamic bass performance 
Your speakers will rattle the windows 

when a kick drum or low organ pedal 

calls for it, but will also reproduce all 

the subtle delicacy of plucked or 

bowed string bass or cello. 

Ultra wide sonic dispersion 
ensures that you will receive optimal 

sound through your listening room. 

Instantaneous transient response 

means your music will be crisply 
reproduced with life -like clarity and 

detail. 

High efficiency and power handling 

Your Polk loudspeakers can be used 

with virtually any amplifier or re- 

ceiver, large or small. They will play 

very loudly if desired, but also sound 

exceptionally clear at low volume 

levels. 

Optimal performance in your room 

Polk speakers are easy to position 

and are designed to provide superior 

performance in your listening room. 

Unit to unit consistency and 
long-term sonic integrity 
are assured by completely testing 

every loudspeaker. Your Polk speak- 

ers will sound as good as the 

laboratory prototypes. 

Extended Lifecycle engineering 
means your Polks will deliver 

optimum performance for many, 

many years. 

8 years in a row (an unprecedented accomplishment). What is 

the secret? Polk builds each and every loudspeaker with the same 

world class standards of construction quality and dedication to 

sonic performance accuracy. 

Polk Delivers Unexcelled Value 

There is one aspect of Polk products which is almost totally 

unique among high technology state-of-the-art loudspeaker sys- 

tems, and that is the concept of value. In addition to superior 

performance and advanced technology, Polk loudspeakers also 

offer more uncompromised performance per dollar than any other 

speakers on the market. If you're looking for life -like musical 

quality, world class technology and unexcelled value, Polk 

loudspeakers are your obvious choice. 

Polk Technology Serves Music and You 

The ultimate goal of every Polk loudspeaker is your total 

musical satisfaction. Every detail is painstakingly attended to in 

order to achieve this. Human creativity and computer accuracy 

have been combined to design loudspeakers of unexcelled musical 

quality. The advance technology drivers and complex crossovers 

were all designed and are manufactured to meet exacting and 

rigid specifications. The beautiful cabinet work is a joy to behold. 

Each of the critical operations involved in constructing a Polk 

loudspeaker is carefully executed by skilled, highly trained 

technicians. Polk's unique Cidac computerized 100% quality 

control program checks every important performance parameter. 

Technology in the modem world serves many purposes. At Polk 

Audio, technology truly serves music, and you. 

Sonic Superiority Has Made Polk Audio the Most Honored Name in 

Loudspeakers. 
Where to buy Polk Speakers? For your nearest dealer, see page 26. 

Enter No. 82 on Reader Service Card 



SDA SRS 
$1495.00 ea. SDA SRS 2 

$999.95 ea. 

z,/Digital Disc Ready 

Matthew Polk's ultimate Dream Speakers, the Signature Reference Systems. 



polk 
The Speaker Spe< iahst, 

"The Genius of Matthew Polk Has Created 

Two Spectacular Sounding SDA SRSs!" 

"Spectacular. It is quite an experience. 
Stereo Review Magazine 

Jor many years, Matthew Polk has been driven by an all 

consuming passion: to develop ultimate SDA loudspeakers which 

fully realized the sonic potential of his revolutionary SDA TRUE 

STEREO technology.* Thousands of man hours and hundreds of 

thousands of dollars have been spent in his single-minded 

pursuit of this goal. The extraordinary result of his quest is now 

available in handcrafted limited quantities, for those discerning 

listeners who seek the absolute state-of-the-art in musical and 

sonic reproduction. 

TbeJoy of Owning the Ultimate Dream Speakers 

The SUA Signature Reference Systems are Matthew Polk's own 

dream speakers. You too can share and experience his dream. He 

is so proud of the SRSs that each one bears his signature. The 

joy of owning an ultimate loudspeaker knows no bounds. Music 

lovers who are privileged to own a pair of SRSs will share Matthew 

Polk's pride every time they sit down and enjoy the unparalleled 

experience of listening to their favorite music through these 

extraordinary loudspeakers, or when they demonstrate them 

to their admiring friends. 

A Significant Advance in State -of -the -Art 

Loudspeaker Technology and Sonic 
Performance 

The SDA-SRSs are the extraordinary flagship models of Polk's 

critically acclaimed SDA Series which is comprised of the SDA-1C, 

SDA-2B, SDA-CRS +, SDA-SRS and SDA-SRS 2. These remarkable 

sounding, 3rd generation SDA speakers combine the latest 

refinements in Polk's exclusive and patented TRUE STEREO 

technology with time -compensated, phase -coherent multiple driver 

vertical line -source topology. The results are high efficiency systems 

of awesome and seemingly limitless dynamic range and bass 

capabilities which reproduce music with a precise, lifelike, three 

dimensional soundstage which is unequaled. The SRS contains 

8 Polk 61" trilaminate-polymer drivers, a planar 15" sub -bass 

radiator, 4 Polk 1" Silver Coil polyamide dome tweeters and an 

incredibly complex and sophisticated Isophase Crossover System. 

The SRS2 incorporates 4 Polk 61/2" trilaminate-polymer drivers, a 

planar 15" sub -bass radiator, 2 Polk 1" Silver Coil polyamide dome 

tweeters and a similar Isophase Crossover system. One of the 

unique features of the crossover is the progressive variation of the 

high frequency high-pass circuitry which maintains virtual point 

source operation resulting in wide horizontal and vertical 

dispersion. Power handling is nominally rated at 1000 watts per 

channel for the SRS and 750 watts for the SRS2, although the 

The Incomparable 
SDA Signature 

Reference Systems 

"At the CES (Consumer Elec- 

tronics Show) among the crop 

of new and often innovative 

speaker systems, probably 

the most impressive was the 

Polk SDA Signature Reference 

System, which shook the 

walls of the Americana Con- 

gress Hotel." 
Stereo Review Magazine 

A Unique Combination of 

Features and Benefits 

Exclusive, Patented SDA TRUE 

STEREO Technology 

for unequaled three-dimensional 

imaging and a huge, lifelike sound - 

stage which surrounds the listener. 

Effective Bass Radiating Area 

Equivalent to a 40" Woofer 

for breathtakingly full, deep, tight, 

more well controlled bass and sub - 

bass response. 

Multiple Driver Line -Source Topology 

for ideally focused wave propagation 

which minimizes floor and ceiling 

reflections combined with greater 

clarity, lower distortion, higher power 

handling and increased dynamic 

range. 

Phase -Coherent, Time -Compensated 

Driver Aligment 
for better focus, lower coloration and 

a smoother, more coherent midrange. 

Progressive Point -Source Tweeter 

Array 

for greater vertical high frequency 

dispersion, achieved by eliminating 

multiple tweeter high frequency 

cancellations. 

Bi-Wine/Bi-Amp Capability (SRS) 

for greater clarity, greater dynamic 

range and lower I.M. distortion. 

Hand Crafted Limited Production 

assures you that your pair of SRSs 

sounds and looks exactly like 

Matthew Polk's own. 

Monocoque Cabinet Construction 

eliminates extraneous cabinet 

resonances and colorations. 

XX 

high efficiency of the systems allows superb performance to be 

realized with a good quality receiver. Bass performance, is in a 

word, breathtaking. The use of small active drivers coupled to the 

large 15" sub -bass radiator results in extraordinarily tight, quick 

and three dimensional mid and upper bass combined with low and 

sub -bass capabilities which are staggering (clean output at 25Hz 

exceeds 100db!) Elaborate monocoque cabinet and bracing systems 

are employed resulting in remarkably rigid cabinets which virtually 

eliminates coloration due to panel resonances. Separate inputs for 

high and low frequency sections of the system (SRS only) allows 

bi -wire or bi -amp operation without the need for a separate 

electronic crossover. Both speakers are beautifully finished. They 

are elegant loudspeakers which look as good as they sound. 

The Exquisite Experience of Listening 
to the SDA Signature Reference Systems 

Listeners' reactions to the sonic performance of the SDA-SRSs 

have exceeded Matthew Polk's wildest expectations. Awesome is the 

word most often heard to describe the sound. One highly respected 

critic was totally enthralled by the absolutely effortless way with 

which the SRS handles the most dynamic musical passages. He 

was astounded by the unique combination of astonishingly deep 

bass and sub -bass response of almost unlimited dynamic range, 

combined with tight quick transient performance across the entire 

musical spectrum, which is capable of reproducing sonic nuances 

of the most subtle delicacy. 

"...the best SDAs yet... 
impressive and worthy of 

Matt Polk's signature" 
High Fidelity Magazine 

The extraordinarily lifelike three-dimensional imaging 

capabilities of the SRSs demonstrate the full performance potential 

of Polk's exclusive and patented TRUE STEREO SDA technology. 

Music and ambience seem to surround the listener in an almost 

360° panorama of sonic splendor which is, in the words of 

High Fidelity Magazine, "Mind boggling...Astounding...and 

Flabbergasting." The almost unimaginably exciting clarity of the 

Signatures allows you to hear every detail of the original musical 

performance; while the exceptionally smooth, natural, low 

distortion reproduction encourages you to totally indulge and 

immerse yourself in your favorite recordings for hours on end. 

Words alone can not express the experience of listening to these 

ultimate loudspeaker systems. You simply must hear them. 
-Designed and rnonyraclrred in dse USA. by Polk Audio, Inc.. Bdtiwore. Md. 

under one or more of doe following paleno: 4,569.074 US., 4.497.064 US.. 4.489.432 

US., 4.218.585 US.. 2.128.059 Gr. Br, 2.122,459 Gr. Br. 1,198.683 Can., 1,195.933 C. 
OE4erpatents pending. Enter No. 82 on Reader Service Card 
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Matthew Polk's revolutionary SDAs have been acclaimed around the world. Australian HiFi called them "A stunning achievement." 
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"Matthew Polk's Revolutionary True Stereo SDAs 

Sound Superior to AnyConventional Loudspeaker." 

"Literally a New Dimension in the Sound" 
Stereo Review Magazine 

tereo Review confirmed the unqualified sonic superiority 

of Polk's revolutionary SDA technology when they wrote, "Superb 

...has the ability to make your previous favorite speakers sound 

almost second rate." 

"They truly represent a breakthrough." 
Rolling Stone Magazine 

Polk's critically acclaimed, 5 time AudioVideo Grand Prix Award 

winning SDA technology is the most important fundamental 

advance in loudspeaker technology since stereo itself. Listeners are 

amazed when they hear the huge, lifelike, three-dimensional sonic 

image produced by Polk's SDA speakers. The nation's top audio 

experts agree that Polk SDA loudspeakers always sound better than 

conventional loudspeakers. Stereo Review said, "Spectacular...the 

result is always better than would be achieved by conventional 

speakers." High Fidelity said, "Astounding... We have yet to hear 

any stereo program that doesn't benefit." Now all 5 SDAs 

incorporate many of the 3rd generation advances in SDA 

technology pioneered in the Signature Edition SRS and SRS 2 

including full complement sub -bass drive, time -compensated 

phase -coherent driver alignment and bandwidth -optimized 

dimensional signal. 

SDAs - The First TRUE STEREO Speakers 
Without exaggeration, the design principals embodied in the 

SDAs make them the world's first true stereo speakers. The basic 

concept of speaker design was never modified to take into account 

the fundamental difference between a mono and stereo signal. The 

fundamental and basic concept of mono is that you have one 

signal (and speaker) meant to be heard by both ears at once. 

However, the fundamental and basic concept of stereo is that a 

much more lifelike three-dimensional sound is achieved by having 

2 different signals, each played back through a separate speaker 

and each meant to be heard by only one ear apiece (L or R). So 

quite simply, a mono loudspeaker is designed to be heard by two 

ears at once while true stereo loudspeakers should each be heard 

by only one ear apiece (like headphones). The revolutionary 

Polk SDAs are the first TRUE STEREO speakers engineered to 

accomplish this and fully realize the astonishingly lifelike three- 

dimensional imaging capabilities of the stereophonic sound 

medium. 

How Polk SDAs Achieve ?true Stereo 

Polk SDA Technology solves one of the greatest problems in 

SDA Signature Reference 

System (SRS) - $1495.00 ea. 
AudioVideo Grand Prix Winner 

The finest speaker that Polk manu- 

factures. This limited production 

flagship model combines patented 

SDA TRUE STEREO technology with 

phase -coherent focused line -source 

multiple driver topology to achieve 

new levels of state-of-the-art imag- 

ing, detail, coherence, dynamic 

range and bass reproduction. 

SDA SRS 2 - $999.95 ea. 
AudioVideo Grand Prix Winner 

This new scaled down version of the 

SRS incorporates virtually all its 

innovations without significantly 

compromising its awesome sonic 

performance. 

New SDA 1C - $799.95 ea. 
AudioVideo Grand Prix Winner 

A beautifully styled, full size floor - 

standing system combining Polk's 

state-of-the-art components with ex- 

clusive 3rd generation TRUE STEREO 

technology for extraordinarily lifelike 
sound. High Fidelity said "the Polk 

SDA 1 Loudspeaker provides startling 

evidence of the audio industry's 

essential creative vitality." 

New SDA 28 -$599.95 ea. 
Audio Video Grand Prix Winner 

The new SDA 28 is a full size floor 

standing system which incorporates 

many of the latest refinements in SDA 

technology developed for the SRS 

models. It represents an extraordi- 

nary value which combines spec- 

tacular SDA performance with a 

remarkably affordable price. High 

Fidelity said listening to the SDA 2 

is "an amazing experience." 

SDA CRS + - $399.95 ea. 
AudioVideo Grand Prix Winner 

The new SDA CRS T is the world's 

best sounding bookshelf loudspeaker 

and now incorporates many of the 

latest refinements in SDA technology 

developed for the SRS models. It 

combines the extraordinarily lifelike 

three-dimensional sonic performance 

of Polk's patented SDA technology 

with a handsome enclosure (stand 

or shelf mountable) of attractively 

modest proportions. Stereo Review 

said the CRS is "an impressive 

achievement." 

stereo reproduction. When each ear hears both speakers and 

signals, as occurs when you use conventional (Mono) speakers to 

listen in stereo, full stereo separation is lost. The undesirable signal 

reaching each ear from the `wrong" speaker is a form of acoustic 

distortion called interaural crosstalk, which confuses your hearing. 

The Polk SDA systems eliminate interaural crosstalk distortion 

and maintain full, True Stereo separation, by incorporating two 

completely separate sets of drivers (stereo and dimensional) into 

each speaker cabinet. The stereo drivers radiate the normal stereo 

signal, while the dimensional drivers radiate a difference signal 

that acoustically and effectively cancels the interaural crosstalk 

distortion and thereby restores the stereo separation, imaging and 

detail lost when you listen to normal "mono" speakers. The 

dramatic sonic benefits are immediately audible and remarkable. 

"Mindboggling...Astounding...Flabbergasting" 
High Fidelity Magazine 

Words alone cannot fully describe how much more lifelike SDA 

TRUE STEREO reproduction is. Reviewers, critical listeners and 

novices alike are overwhelmed by the magnitude of the sonic 

improvement achieved by Polk's TRUE STEREO technology. You 

will hear a huge sound stage which extends not only beyond the 

speakers, but beyond the walls of your listening room itself. The 

lifelike ambience revealed by the SDAs makes it sound as though 

you have been transported to the acoustic environment of the 

original sonic event. Every instrument, vocalist and sound becomes 

tangible, distinct, alive and firmly placed in its own natural spatial 

position. You will hear instruments, ambience and subtle musical 

nuances (normally masked by conventional speakers), revealed for 

your enjoyment by the SDAs. This benefit is accurately described 

by Julian Hirsch in Stereo Review, "...the sense of discovery 

experienced when playing an old favorite stereo record and 

hearing, quite literally, a new dimension in the sound is a most 

attractive bonus..." Records, CDs, tapes, video and FM all benefit 

equally as dramatically. 

"You owe it to yourself to audition them." 
High Fidelity Magazine 

SDAs allow you to experience the spine tingling excitement, 

majesty and pleasure of live music in your home. You must hear 

the remarkable sonic benefits of SDA technology for yourself. You 

too will agree with Stereo Review's dramatic conclusion: "the result 

is always better than would be achieved by conventional speakers... 

it does indeed add a new dimension to reproduced sound." 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 
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"Polk Reinvents the Loudspeaker" 
High Fidelity Magazine 

"The result is always better than would be achieved 
by conventional speakers..." 

Stereo Review Magazine 

Excerpts from the Experts' 
Rave Reviews of the Polk SDAs 

SDA SRS 

"Polk No Compromise 
Flagship Loudspeaker" 

Stereo Review 

At the CES (Consumer Electronic Sbow) among the 
crop of new and often innovative speakers proba- 
bly the most impressive was the Polk SDA Signature 
Reference System which shook the walls of the 
Americana Congress Hotel... 
Polk's no -compromise flagship loudspeaker offers new refinements 

on the Stereo Dimensional Array design... the SDA system works 

essentially as claimed...the effect can be quite spectacular...as 

good as the SDA feature is we were even more impressed by the 

overall quality of the SDA-SRS as a speaker system. The sound is 

superbly balanced and totally effortless...unusually open and 

integrated...the composite frequency response was exceptional no 

matter how you look at it... only at 10,000 Hz where presumably 

only one driver was in use, did we reach the limits of the speaker 

and the amplifier at the same time -1,265 watts into 5 ohms... 
almost any amplifier can the drive SRS to the highest listening 

levels most people would want... the phase compensation of the 

system was exceptional...we have never measured a low bass 

distortion level as low as the that of the SRS...we found that the 

passive radiator response varied only a total of 7 dB between 12 and 
90 Hz. Polk calls the passive radiator a "sub -bass driver" with good 

reason...it is quite an experience. Furthermore, with the SRS it is 

not necessary to play the music loud to enjoy, the tactile qualities 

of deep bass...Spectacular" 

SDA 1 

"Mind boggling powers 
ofsonicpersuasion" 

High Fidelity Magazine 

Our first, all too brief audition simply bowled us 
over. The width, depth and precision of the stereo 
image are astounding... 
after extended listening we were no less astonished... mind - 

boggling powers of sonic persuasion...The SDA-1's strong suit 

(to put it mildly) is its imaging which ranges from very good to 
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flabbergasting, depending on the material...devastatingly dra- 

matic...With good classical discs, the soundstage seems to open 

up, presenting a greater sense of depth and enveloping the listener 

more fully in the recorded ambiance...But it's on fancy rock 

recordings that the system can really strut it's stuff... it really is 

great good fun. We find ourselves listening to unfamiliar recordings 

on other speakers and saying to each other, "I wonder what this 

would sound like on the Polks." Get an audition...It's worth the 

trouble just for the experience." 

"Literally a new 
dimension in the sound" 

Stereo Review Magazine 

"Hirsch -Houk Lab's tests of the SDA-1 show that 
it does indeed add a new dimension to stereo 
sound. The result is always better than would 
be achieved by conventional speakers... 
spectacular... 
The sound of the Polk SDA-1 is beautifully balanced...The 

smoothed and averaged frequency response was quite uni- 

form...The bass output was exceptionally strong down to the 

lowest frequencies...it reaches an octave or so deeper in the bass 

than many speakers of similar size...The Polk SDA-1 is an un- 

usually sensitive (efficient) speaker, delivering a sound pressure 

level of 95db measured at 1 meter... 

Polk's SDA-1 speakers produce a broad, precisely defined 

soundstage, not only between the speakers, but extending 

appreciably beyond them laterally as well...It will (and should) be 

bought primarily for its acoustic properties which are unique and 

completely without any undesirable side effect...Even the audio 

purist should not cavil over the means by which this speaker 

achieves its spatial properties. There is no added active circuitry 

introduced to the signal path and the speakers sound superb in 

their own right... the sense of discovery experienced when playing 

an old favorite stereo record and hearing, quite literally, a new 

dimension in the sound is a most attractive bonus for the owner 

of the SDA-1 system." 

SDA 2 

"Super Stereo from 
Polk Audio" 

High Fidelity Magazine 

An amazing experience, and quite startling the 

firstfew times you realize it's happening...we have 
yet to hear any stereo program that doesn't bene- 

fit... these are very fine and utterly fascinating 
loudspeakers...you owe it to yourself to audition 
them, just to see what they can do." 

'When we reviewed Polk's first Stereo Dimensional Array we 

commented on what an exciting and itneresting loudspeaker it was 

to listen to... it was capable of some extraordinary feats of stereo 

"An amazing 
exL'erience" 

High Fidelity Magazine 

"The result 
is always better 
than would 
be achieved by 
conventional 
speakers... 
Stereo Review Magazine 

Conventional 
Speakers 
Reproducing Stereo 

Men conventional speak- 
ers reproduce stereo, both 
speakers are heard by both 
ears which reduces stereo 
separation, obscures detail 
and interferes with proper 
imaging. 

SDA SDA 

41, 
Polk's Revolutionary 
SDAs Reproduce 
True Stereo 

Only Polk SDAs reproduce 
True Stereo by allowing each 
speaker and signal (L or R) to 
be heard by only the correct 
ear like headphones, which 
results in dramatically im- 
proved stereo separation, 
detail and three-dimensional 
imaging. 

How Polk SDAs 
Achieve True Stereo 
Reproduction 

Each Polk SDA incorpo- 
rates a special extra set of 
drivers which radiates a dif- 
ference signal which cancels 
the undesirable signal going 
from the wrong speaker to 
the wrong ear, (interaural 
crosstalk distortion) resulting 
in True Stereo reproduction. 

imaging... Matthew Polk set out to make a less costly version 

without giving up much in sound quality. He succeeded. 

With its grill on, the SDA-2 looks exactly like the SDA-1, only a 

little smaller... a more convincing illusion than is possible with 

ordinary stereo...With the SDA's the left ear hears the left speaker 

and the right ear hears the right... impedance is notably constant 

...this is beneficial in that it makes the system easier for an 

amplifier to drive, and we would not expect any problems in this 

regard... the SDA-2 accepted the full output of the labs amplifiers 

or 500 watts into, 8 ohms, for a calculated peak sound pressure 

level of 118db. Plenty loud enough for anyone we would say... 

Harmonic distortion is quite low We found them quite satisfactory 

(and not much different) both against the back wall and out into 

the room...the balance of the SDA-2 is exceptionally smooth and 

natural. What does remain unchanged is the remarkable stereo 

imaging that set the first SDA's apart from the crowd. 

SDA CRS 

"An Impressive 
Achievement..." 

Stereo Review Magazine 

"It was easy to forget that we were bearing 
speakers at all. Just the music remained, and it 
seems to us that this is what bi -fi is all about... 

the SDA-CRS is designed to compensate for the fact that in normal 

stereo playback each ear hears the sound from both speakers, 

which inevitably affects apparent channel separation and the stereo 

image...we drove the speakers as hard as our ears would tolerate, 

with a 350 -watt -per -channel amplifier, and they never showed any 

signs of distress...Our measurements confirm that the Polk SDA- 

CRS is a very good speaker system - with a host of desirable 

qualities - when it is judged by the same standards one would 

apply to conventional speakers. But it is not a conventional system, 

and it deserves to be examined for the special sonic qualities that 

are claimed for it. 

We recall the impression that the original Polk SDA-1 made on 

us: The system could provide a dramatic expansion of the sound 

stage...we found listening to it both intriguing and enjoyable... 

The new SDA-CRS is capable of doing much the same thing. The 

SDA system presents the listener with a broad sound stage, which 

usually extends beyond the space between the speaker cabinets and 

it also seems to have an added sense of depth. These qualities were 

apparent from any part of the listening room...The fact that the 

SDA-CRS will fit in any room, works as well on pedestals as against 

a wall (we tried them both ways), and costs less than half as much 

as the revised SDA-1A says something about its intrinsic merits. It 

is definitely not just another speaker." 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 



Monitor 10B 
$329.95 ea. 

Monitor 4.5 Monitor 4A 
$109.95 ea. $84.95 ea. 

RTA 12C 
$479.95 ea. 
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Monitor 7C 
$259.95 ea. 
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Monitor Sjr.+ " - 

' Monitor 5ß $149.95 ea. " $199.95 ea. 

Polk's remarkable Monitor Series Loudspeakers have received worldwide acclaim by offering state of the art technology and performance usually found only in systems which sell for many times their modest cost. (stands optional) 
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"All Polk's Remarkable Monitors Deliver 
Incredible Sound/Affordable Price:' 

"At their price, they're simply a steal" 
Androgram Magazine 

_ olk Audio was founded in 1972 by three Johns Hopkins 

University graduates who were fanatic audiophiles with a common 

dream and vision. 

Polk Dream of Super Sound for Everyone 

They believed that it was possible to design and manufacture 

loudspeakers of uncompromising quality which performed as well 

as the most expensive and exotic loudspeakers available, but in a 

price range which would make them affordable to virtually even 

music lover. The original Monitor 7 was the first product of their 

efforts and it was so successful that when it was shown at the 

Consumer Electronics Show, dealers and experts alike could not 

believe its superb performance and affordable price. Audiogram 

Magazine said, "when we heard the Polk speakers at the CES Show 

we were so impressed we could not believe the prices." The entire 

Polk Monitor Series was designed in this tradition of incredible, 

state-of-the-art sound and affordable prices. In large part due to 

the quality and value of the Monitors, Polk Audio has developed 

from its humble beginnings in a garage, to become one of the 

world's premier loudspeaker manufacturers. 

Polk Audio has worked hard over the ensuing years to maintain 

the Monitor Series' preeminent position as the standard for 

quality and value in the audio industry. The Monitors have been 

continually improved and refined as a result of Polk's never ending 

search for better sound quality. There have been literally thousands 

of improvements made to the Monitors and the result is that today, 

as in the past, the Polk Monitors are absolutely the best sounding 

loudspeakers for the money available on the market. Musician 

Ma mine said, "If you're shopping for stereo, our advice is not to 

buy speakers until you've heard the Polks." You owe it to yourself. 

The Latest Generation of Polk Monitors 
Utilize the Same Components as the SDAs. 

A new generation of Polk Monitors is now available which 

incorporate the same high definition silver coil dome tweeter and 

Optimized Flux Density drivers developed for the SDAs. Polk 

Monitor Series loudspeakers have always had a well deserved 

reputation for offering state-of-the-art performance and technology 

usually found only in systems which sell for many times their 

modest cost. In fact, many knowledgeable listeners consider that 

outside of the SDAs, the Polk Monitors are the finest imaging 

conventional speakers in the world, regardless of price. They have 

been compared in performance with loudspeakers which sell for 

up to $10,000 a pair and are absolutely the best sounding loud- 

speakers for the money available on the market. 

The RTA 12C - $479.95 ea. 
utilizes phase -coherent open air 
driver mounting in a mirror imaged, 
fullsize floorstanding configuration 
for superior sonic imaging and clarity. 

In addition to receiving many rave 

reviews, the RTA 12C has won the 

AudioVideo Grand Prix Speaker of the 

Year Award. 

The Monitor 108 - 
$329.95 ea. 
is considered one of the world's best 

sounding loudspeakers and in the 

words of Audiogram Magazine, "At 
the price they are simply a steal." 
The 10B offers sonic performance al- 

most equal to the 12 at a lower cost in 

a more compact enclosure. The 10 

utilizes dual Polk trilaminate-polymer 
bass midrange drivers coupled to a 

built-in subwoofer for an outstanding 

bass response and dynamic range. 

The Monitor 7C - 
$259.95 ea. 
is basically a smaller, less expensive 

version of the Monitor 10: It can be 

either shelf or stand mounted with 

excellent results. How good? Audio 

Alternative Magazine said, "It is 

Amazing." 

The Monitor 58 - 
S199.95 ea. 
similar in design and performance to 

the Monitor 7, however, it utilizes an 

8" subwoofer (rather than 10") and is 

more compact. 

The Monitor 5jr + - 
$149.95 ea. 
has been called the best sounding 

speaker of its price in the world (re- 

gardless of size). It achieves lifelike 
three-demensional musical imaging 
which 10 years ago was not available 
in any bookshelf speaker at any price! 

The Monitor 4.5 - 
$109.95 ea. 
shares many of the same high tech- 

nology components and the rewarding 
musical performance of the more 

expensive Polks. It's extraordinary 
sound quality, dynamic range and 

bass response are superior to com- 

petitor's loudspeakers selling for 

twice the price. 

The Monitor 4A - $84.95 ea. 
The Monitor 4A is Polk's least expen- 

sive home speaker. However, it is a 

superb speaker in its own right. Audio 

Critic Lawrence Johnson called it, 

"an all around star of great magni- 

tude." The 4A's uniquely affordable 
price means that no matter how small 
your budget, you can afford the in- 

credible sound of Polk! 

Polk c Uncompromising Standard 
of Superior Sonic Performance 

All the Polk Monitors regardless of price offer consistently 

superb construction and sonic and performance. They achieve 

open, boxless, three-dimensional imaging surpassed only by the 

SDAs. The Monitors' silky smooth frequency response assures 

natural, non -fatiguing, easy to listen to sound; while their 

instantaneous transient response results in music that is crisply 

reproduced with lifelike clarity and detail. In addition dynamic 

bass performance, ultra wide dispersion, high efficiency and high 

power handling are all much appreciated hallmarks of Monitor 

Series performance. 

"The best high performance 
speaker value 

on the market today" 
Cif the Record 

The consistently superb performance of the Polk Monitors is 

in large part due to the fact that they all utilize very similar 

components and design features. However, more importantly, it is 

the elegant integration of concepts and components which results 

in the superior sonic performance and value which sets the 

Monitor Series apart. Audiogram magazine said, "How does Polk 

do it? We think it is mostly execution. They hear very well and they 

care." Audiogram is absolutely right. At Polk we take the same care 

with each and every product we build, whether it is our most or 

least expensive. We lavish the same lengthy amount of critical 

listening and tuning on every single Polk speaker because we know 

that having a limited budget does not necessarily indicate that you 

have a limited ability to appreciate true musical quality. 

Theree a Polk Monitor Perfect for You 

There are seven Polk Monitor Series loudspeakers. As you move 

up the Monitor Series the speakers get larger, more efficient, 

handle higher power, have greater dynamic range and better bass 

response. They are designed so that a smaller Polk played in a 

small room will sound nearly identical to a larger Polk in a large 

room. And, of course, a larger Polk in a smaller room will play 

that much louder and have even more bass. The RTA 12C also 

incorporates unique technology which results in improved imaging 

and clarity. There is a Polk Monitor which is perfect to fulfill your 

sonic dreams, at a price you can afford. 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 



polk 6712rrtitrie) 
i he Speaker Spec ialists 

Monitor 5jr.+ 

HTA 12C Monitor 10 
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Excerpts from the Experts 
Rave Reviews of the Polk Monitoi 

THE MONITOR SERIES 

"Open, uncolored, 
perfectly imaged sound" 

Musician Magazine 

We at Musician have found the Polk Audio 
Monitor speakers so vastly superior to the competition 
in their price range we felt we had to pass the 
information along...The design produces a remarkably well 

integrated and coherent sound that adapts itself ideally to all kinds 

of music... the kind of open, uncolored, perfectly imaged sound we 

thought began at twice the price and required huge amounts of 

amplification...will benefit from state-of-the-art electronics, but 

sound quite magnificent with a good mid powered popular brand 

receiver... they make the other popular speakers in their price 

range seem dim, colored, boxy and just plain insufficient. If you're 

shopping for stereo, our advice is not to buy speakers until you've 

heard the Polks." 

"Outstanding... highly 
recommended" 

Complete Buyer's Guide to Stereo/Hi Fi Equipment 
"Sound beyond what would be expected...highly 

recommended... Polk Audio Monitor Series speakers enjoy an 

enviable reputation among audiophiles who don't have the golden 

wallet to match their golden ears...designed to appeal to the most 

critical audiophiles and those audiophiles have embraced them 

warmly ...outstanding loudspeakers... deciding high end sonic 

characteristics... unusually pure sound. It's clear that Polk came by 

their excellent reputation honestly." 

MONITOR RTA 12 

"The affordable dream" 
Q,fthe Record 

"It is an outstanding example of how advanced 
technology can be employed in the service of mu- 
sic...The sonic presentation of the 12's was very impressive...The 

12's easily handled the dynamic passages without strain while 

preserving detail and depth over the entire musical spectrum... 

Large orchestral works were particularly impressive... Choral works 

were also well produced with great consistency and frequently 

uncanny imaging... High level rock was produced with impact and 

incisive quality...A remarkable quality of the I2's is their ability to 
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"Vastly Superior To the Competition" 
Musician Magazine 

"Other comparably priced speakers simply do not come close" 

preserve excellent depth imaging while maintaining a very forward 

sound stage when the music calls for it. This quality helps to carry 

the emotional impact of great performances closer to the listener. 

On an absolute basis it would be difficult to criticize the RTA-12. 

The RTA-12 is the affordable dream; a well made exotic speaker 

with performance to match.... Polk's RTA-12 may well be the best 

high performance speaker value on the market today!" 

MONITOR 10 

"Superior sound" 
Stereo Review Magazine 

"Polk offers an uncommon amount of superior 

sound at a moderate price...Open, boxless, three 

dimensional quality...We probably would have chosen these 

adjectives ourselves to describe the sound of the Model 10, but Polk 

has spared us the chore...the combination of good "sound sense" 

and a high degree of technical expertise and sophistication has 

resulted in some truly noteworthy products...lt is easy to appreciate 

the advantages of using a pair of small diameter (but long throw) 

woofers that can radiate much of the midrange as well as the 

upper and mid -bass frequencies. Avoiding a crossover in the 

midrange (the most audibly important part of the musical 

spectrum) is the best way to eliminate or minimize many of the 

colorations that have been attributed to crossover networks. The 

dispersion of the one inch tweeter is exceptional...The tone burst 

response of the Model 10 is exceptional...the transient response of 

the Model 10 is absolutely first-rate, and the hemispherical 

dispersion is superb (we cannot recall measuring better dispersion 

on any forward radiating speaker)... the speaker sensitivity is 

adequate for use with a 10 -watt amplifier, yet it could absorb the 

full output of a 200 -watt amplifier without damage...exceptionally 

pleasing sonic balance." 

"At their price, they are 
simply a steal" 

Audiogram Magazine 

"When we heard the Polk Speakers at the CES Show 

we were so impressed we could not believe the prices. 

The sound coming forth from the Model 10 Monitors is 

something really special. It is a sound that is open, well 

defined and very low in coloration. One does not generally expect 

such low coloration in a modestly priced box speaker, and certainly 

not anything like the definition exhibited by these speakers. How 

does Polk do it? We think it is mostly execution. They hear very 

Where to buy Polk Speakers? For your nearest dealer, see page 26. 

Audiogram Magazine 

"Me best high 
performance 
speaker value 
on the market 

today" 
Qtr the Record 

noteworthy 
products" 

Stereo Rerietr ;Magazine 

"Our advice is 
not to buy 

speakers until 
you've heard 

the Polks" 
Musician Magazine 

"Remarkably 
well 

integrated 
and coherent 

sound that 
adapts itself 
ideally to all 

kinds of 
music..." 
Musician Magazine 

well and they care...Other comparably priced speakers simply do 

not come close to the standards set by the Model 10... at their price 

they are simply a steal." 

MONITOR 7 
"It is amazing" 

Audio Alternatives 

We have found something very special. The Polk 7. It 

is amazing...Hundreds of manufacturers build loud- 

speakers but only a few in this price range really per- 

form. The Polk 7's perform! ...The bottom end of the Polk 7's 

is tight, fast and can actually reproduce a cello without making it 

sound like an electric bass...lt is sturdily built and attractive. 

Technically the Polk 7 is a superior loudspeaker in its class. 

Frequency response is exceptionally flat... Horizontal dispersion is 

so good that you can stand in front of one 7 and hear the 

other!... Vertical dispersion is also excellent...It is apparent that 

this speaker is a real find." 

MONITOR 4 
"Star of great magnitude" 

Miluaukee Sentinel 

'The Polk 4 creates a startling illusion of an elevated 

stage...the stronger and better quality the signal we 

fed them the more spectacular the image that blazed 

up...All of that would be remarkable enough if we 

were discussing loudspeakers in the $1000 range. The 

Polk 4 carries a retail price of under $200 a pair. In 

actual use the Polk 4 is an all around star of great magnitude. Not 

only do high frequency shine to the farthest reaches of hearing, 

but musical textures and colors in that stratosphere come through 

finely controlled and proportioned. And don't be misled by Polk's 

modest claim for bass response... its low register shows ample 

depth and clarity. At high listening levels, these pixie Polks deliver 

the massive brass sonorities of Mahler's Third Symphony with 

incredible energy, textured pliancy and, most significant, trans- 

parency. Factors of presence and stereo imaging proved just as 

amazing. Yet the Model 4 doesn't have to be whipped to excel 

...Late one night, we sat down to a quiet hour of folk music... 

and experienced the same thrilling detail and immediacy." 

Enter No. 82 on Reader Service Card 
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"Polk's Extraordinary Mobile Monitors 
Sound Like the Finest Home Speaker Systems" 

They Turn Your Car Into A Concert Hall 

Iorne Quality Sound for the Road 
Polk Mobile Monitors are true, home quality loudspeakers for 

automotive, boat and other installations calling for compact, flush 

mount systems of the highest musical performance. They are built 

to the same uncompromising quality standards and are specifically 

engineered to achieve the same high level of sonic perfomiance as 

the critically acclaimed, Grand Prix Award winning Polk home 

speaker systems. The combination of many design features 

borrowed from the Polk home systems plus Polk's unswerving 

dedication to achieving better, more musical sound assures a new 

level of sonic performance for automotive loudspeaker systems. 

The Mobile Monitor's rich, full dynamic bass response, high 

definition clarity, crisp, silky smooth high frequency response, 

lifelike three dimensional imaging and natural uncolored mid- 

range will turn your car into a mobile concert hall. 

Choose From Six Discrete Systems and Limit- 
less Exciting Combinations 

The Polk Mobile Monitor Series are all sonically and func- 

tionally compatible with each other and may be utilized 

individually or in any combination to realize your dream sound 

system. Authorized Polk Mobile Monitor dealers will be able to 

assist you in selecting the best combination to suit your own 

particular needs. Whatever you choose, you are assured of the 

clear, smooth, thrilling life -like musical sound that Polk is 

famous for. 

Mobile Monitors are also Ideal for Custom in 
Home Wall and Ceiling Installations 

Use Polk Mobile Monitors were also designed to be easily and 

inconspicuously mounted in walls and ceilings. The Polks are 

perfect when you want inconspicuous built-in decorator styling 

and high sonic performance in any room of your home, office or 

commercial facility. Just paint them to match your walls or 

ceilings. 

Design Features and 

Performance Benefits 

Natural home quality sound 

Turns your car into a concert hall. 

Deep, detailed and dynamic bass 

response 

Fer satisfying car tilling bass perform- 

ance on all types of program material 

which is capable of both subtle delicacy 

and profoundly powerful impact. 

High efficiency and power -handling 

Enables your Polk Mobile Monitors to 

deliver superior sonic performance with 

a wide range of head -units and ampli- 

fiers for tremendous dynamic range 

and high volume listening. 

Smooth, accurate frequency response 

Across the entire audible range pro- 

vides you with natural, non -fatiguing, 

easy -to -listen -to sound. 

Instantaneous transient response 

Means your music will be crisply repro- 
duced with life -like clarity and detail. 

Butyl rubber surrounds 

The Polk Mobile Monitors (except the 

MM1a) utilize costly butyl rubber sur- 

rounds, rather than the foam used in 

virtually all other car speakers. This 

results in better sound quality and 

more importantly it doesn't disin- 

tegrate in the harsh automotive 

environment. 

Moisture resistant, polymer technology 

drivers 

For life -like high definition sound and 

total performance reliability. 

Excellent imaging and spatial fidelity 
Fills your car with sound. 

Easy to install flush mount design 

Assures simple and convenient instal- 

lation for superb performance in your 

vehicle, home or office. 

Full sonic compatibility between all 
systems 

You can create the ideal combination to 

satisfy your needs. 

MM5502, 6502, and 6902 - $99.90 ea., $114.90 ea., 

$124.90 ea. 
Three Way, Two Piece 51/4", 652" and 6" x 9" Systems- all 

combine a polymer cone/butyl surround high power woofer with a unique 

2 way satellite midrange high frequency module and built-in crossover. The 

versatile MM 1001 midrange -high frequency module is designed for easy 

mounting in virtually any position in the car as either an angled surface 

mount, flush mount, or behind a panel mount. Because it is a true two 

way mid -high frequency satellite it can be crossed in lower than other 

simple tweeter modules on the market with the advantages of better 

dispersion, better imaging and higher power handling. 

The MM 6900 - $99.95 ea. 
Three way 6" x 9" System - incorporates the same 2" high 

definition polymer midrange, 3" polymer dome Meter, polymer laminate 

woofer and butyl rubber surround found in the MM 6902 two piece system. 

Ins the finest 6 x 9 on the market and the first to offer truly natural 

audiophile sound quality. 

MMJfra - $84.95 ea. 

The Audio Video Grand Prix award winning MM Xa utilizes the same basic 

6W driver used in all Polk's world renowned home speakers combined 

with a Y" polymer dome tweeter and precision crossover. 

The MMIV - $109.95 ea. 
Two-way plate system - consists of a polymer laminate cone 5W 

driver, 3/4i wide dispersion high frequency radiator and sophisticated 

crossover network, all elegantly combined in one compact and easy to 

install flush mount unit measuring 83/4 x 6" with mounting depth of only 

13/4". The attractive housing is molded of incredibly tough, space-age Irsran 

to assure long-term performance and design integrity. 

The MM IQa - $6245 ea. 

51/4" Coaxial System - is a unique and remarkable speaker that 

achieves sonic performance almost equal to the MM IV but in a smaller 

package at a lower cost. The drivers used are similar to those of the MM IV, 

but the more compact package makes it easier to mount in more locations 

in the car. Try combining them with a pair of MMXIVb's for a spectacular 

sounding 4 piece system at an incredibly affordable price. 

The MMIa- $39.95 ea. 
4" Dual Cone Full Range System - is a versatile polymer -treated, 

full range 4" system. It can be used by itself in economical high quality 

systems or combined with any of the other Mobile Monitor systems and 

located in the door or kick panels of a car for fuller sound or better 

sonic fill. 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 
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"Polk Builds State -of -the -Art Components 
For High Definition Musical Sound Quality" 

Consistently Superior Technology Results In Better Sound 

J I__ igh Definition Reproduction 

Polk loudspeakers are true high definition systems which 

reproduce sonic images with life -like clarity and detail, much like 

a high resolution camera captures a visual image with all the 

subtle detail and focus intact. When you listen to a pair of Polks, 

notice how you can hear each and every individual instrument 

clearly and distinctly, even when there are many instruments 

playing at the same time. This high resolution capability is in 

large part due to the consistently excellent transient response of 

all the drivers as well as the seamless blending achieved by the 

Isophase Crossover systems. 

The Polk Trilaminate Polymer Drivers 
These superb drivers are specifically engineered to cover the 

entire fundamental musical range with life -like clarity and 

minimal coloration. Polk's exclusive trilaminate (3 layer) polymer 

cone technology is responsible for a purity and naturalness of 

reproduction unapproachable by conventional drivers which utilize 

paper, or simple vacuum formed plastic cones. Polk's unique 

trilaminate polymer cone is made of three complimentary 

materials, each of which has unique performance advantages all 

its own. One material is very light and structurally strong, one is 

very stiff with a high speed of sonic wave transmission, and one 

very effectively removes sonic colorations by effectively damping 

the cone structure. The exceptional performance gained when all 

three are combined together could never be equalled by a simple 

layer cone of any single material. Polk drivers utilize costly butyl 

rubber surrounds for more accurate cone movement and deeper, 

better bass response. They incorporate high -temperature alumi- 

num voice coils which allow high power operation without 

burnout. Optimized Flux Density magnet structures are used for 

perfectly balanced operation assuring clearer, more highly defined, 

more musical sonic performance. 

The Polk Isophase Crossover Systems 
The crossover network is the most important component in a 

high quality loudspeaker system. It is responsible for properly 

blending the sound of the individual drivers together into the 

homogeneous sounds of individual instruments and voices. The 

crossover acts like the "musical conductor" of the loudspeaker, 

telling each driver just when to come in and exactly how loud to 

play. The elaborate Polk Isophase Crossover Systems utilize huge 

copper coils and precision capacitors and resistors to assure the 

lowest possible harmonic, IM, and transient distortion with 

High Performance 
Components Deliver Sonic 
Benefits to You 

High Definition Reproduction 

allows you to clearly hear every subtle 

nuance and all the inner detail of the 

musical performance. 

The Polk Trilaminate Polymer Drivers 

deliver many performance benefits 

including smoother more extended 

frequency response, greater clarity, 

wider dispersion, higher efficiency, 

improved phase linearity and lower 

distortion. 

The Polk lsophase Crossover Systems 

are responsible for the beautifully 

blended, seamlessly smooth and co- 

herent sound of the Polks. 

The Polk Silver Coil Dome Tweeter 

achieves a unique combination of spar- 

kling, life -like clarity and silky smooth, 

easy to listen to, high frequency 

performance. 

PolkS Safety Guard Teeter protection 

Device 
is a distortionless, self resetting device 

which protects the costly tweeters from 

accidental damage. 

The Polk Fluid Coupled Subwoolers 
achieve uniquely musical and dynam- 

ically awe inspiring bass performance 

while at the same time raising effi- 

ciency and dramatically improving 

depth reproduction and three - 

dimensionality. 

Butyl Rubber Surrounds 

are used on all Polk drivers (except 

the MMIa). These extremely costly 

surrounds in contrast to foam rubber 

surrounds used by many manufactur- 

ers are more supple, allow deeper 

bass, terminate and damp waves 

transmitted through the cones and 

don't degenerate over time. 

Air Core Coil Chokes 

are used in all Polk Isophase Cross- 

over networks. Air core chokes, unlike 

iron core chokes used by many manu- 

factures, don't saturate at high power 

levels or change their critical per- 

formance characteristics at different 
power levels. The result is clearer, 

low distortion and more dynamic 

musical reproduction. 

complex high level musical signals. Close tolerance, extremely 

costly mylar and silver mica capacitors are used in many models to 

achieve even higher sonic definition. In addition, driver equaliza- 

tion is optimized by the sophisticated and complex circuitry, while 

isophase (phase coherent) operation is maintained by careful 

control of the various phase relationships in the system. Many 

loudspeaker manufacturers skip on this critically important 

component because it is usually hidden from sight, but Polk builds 

crossovers correctly so that our speakers will sound better for you. 

The Polk Silver Coil Dome Tweeters 
This state-of-the-art transducer is the only tweeter in the world 

which utilizes a voice coil wound with costly silver coated wire for 

more extended frequency response. The extremely light polyamide 

dome allows exceptionally quick transient response while the 

inherently well damped material eliminates annoying resonances. 

The small diameter diaphragm assures wide dispersion of high 

frequencies throughout your listening room. In addition, the huge 

magnet structure combined with the low mass moving system 

results in vanishingly low distortion, superb wave form accuracy 

and high efficiency. A specially contoured non -resonant faceplate 

improves dispersion, lowers diffraction and helps eliminate 

resonant distortion. 

Polk e Safety Guard Tweeter Protection Device 

This elegant device is far superior to the circuits used by many 

other manufacturers, because it is totally distortionless and does 

not alter or degrade the sound in any way. In addition it is much 

more accurate and consistent in its operation than a fuse. 

The Polk Fluid Coupled Subwoofers 
Most Polk home speakers utilize a fluid -coupled subwoofer 

system for tight, quick, deep, powerful and room -filling bass 

response. This system realizes the performance advantages of both 

large and small diameter woofers at the same time. Small 

diameter woofers have faster transient response, better midrange 

and dispersion. large diameter bass drivers couple better to your 

room and produce more bass. The Polk Fluid Coupled Subwoofer 

System excels in all these areas. It utilizes the low frequency energy 

produced within the enclosure by the small bass/midrange drivers 

to hydraulically energize the large diameter low resonance 

subwoofer below approximately 60 Hz. The result is remarkably 

clear, well-defined low frequency reproduction, exhibiting excep- 

tional upper bass detail which extends smoothly and seamlessly 

down through the sub -bass and cleanly up into the midrange. 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 
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"Polk's Quality Assurance Program Guarantees 
Sonic Excellence and Total Satisfaction" 

One Uncompromising Standard of the highest quality 

- olk Completely Tests Every Loudspeaker 
We Build 

There is much more involved in manufacturing a high 

technology product like a Polk loudspeaker than just developing a 

state-of-the-art design concept. This is just the beginning. 

Meticulous workmanship, the use of the highest quality compo- 

nents and effective comprehensive quality control are all necessary 

to make certain that every pair of Polk loudspeakers delivers all the 

satisfaction that they are capable of. Polk is committed to assuring 

you that the Polk speakers that you buy sound as good as they were 

designed to sound and are made as well as they were intended to 

be made. To achieve this we have developed a uniquely exhaustive, 

thorough and effective quality assurance program. Our engineers 

insist that designing superior sounding loudspeakers systems isn't 

enough. The quality of the design is meaningless unless there is a 

foolproof quality assurance program to make certain that your 

loudspeakers will deliver their full performance potential. Unlike 

most manufacturers Polk completely tests each and every loud- 

speaker we produce. In fact Polk tests each and every sub assembly 

and component before it is assembled into the final product. 

One Standard of Quality For Every Polk 
Speaker 

Another unusual aspect of Polk's exhaustive quality assurance 

program is that the same elaborate procedures are followed not 

only for each example of a particular model, but also for every 

single Polk loudspeaker, regardless of cost. In other words, a Polk 

4A goes through basically the same elaborate and exhaustive 

quality assurance program as the top of the line SDA-SRS. Polk 

engineers insist on this, just as they insist on using the same 

quality components and putting the same care into the design and 

refinement of every Polk speaker regardless of cost. Why? To give 

you total satisfaction. 

Experienced HumanJudgement Plus Unfailing 
Computer Accuracy 

Polk's comprehensive quality assurance program involves both 

computer testing and tests performed by trained quality control 

engineers. No effort is spared to assure you of total satisfaction with 

your new Polk Audio loudspeakers for many years to come. 

Polk engineers spent many years developing the CIDAC 

computer program which is used in Polk's quality assurance 

procedure. A detailed analysis of the importance of closely held 

tolerances and their relationship to audible performance resulted in 

Polk completely and ex- 

haustively tests each and 

emery loudspeaker we 

produce. 
Polk engineers know that designing 

superior sounding loudspeakers isn't 

enough. The finest design is meaning- 

less unless the quality is guaranteed by 

a foolproof quality assurance program. 

Polk completely tests every loud- 

speaker we build to assure you that 

your own pair of Polk speakers will be 

perfect in every way. 

One Standard of Quality For Every 

Polk Speaker 

means that regardless of their cost, 

there is never any compromise in the 

consistent quality of any Polk speaker. 

Experienced Human Judgement Plus 

Unfailing Computer Accuracy 

achieves unexcelled quality assurance 

in all aspects of construction and 

performance. 

The Human Element 

is essential, because there are some 

critical quality assurance tasks for 

which there is no substitute for trained 

human judgement. 

Exactingly Close Tolerances 

are rigidly adhered to in order to 

realize the full performance potential 
of all materials, components and 

technologies. 

Total Testing of Every Sub -assembly 

before it is assembled into a finished 

'product eliminates any possible 

chance of a bad component slipping 
through final quality control. 

Total Testing of Every Finished 
Product 
assures you that your Polk speakers 

sound as good as the engineering 

prototypes, and will perform superbly 

out of the box and for many years 

to come. 

The Pride of Polk Ownership 

that comes with every Polk loudspeaker 

is a very special bonus that is uniquely 

fulfilling. 

the specification of the proper critical test comparisons essential to 

total sound quality performance and long term satisfaction. This 

effective computer procedure is used for those critical objective tests 

where there is no margin available for human error. 

The CIDAC quality control system utilizes a high-speed dual - 

state parallel binary interface between a state-of-the-art control 

processor and a group of sophisticated data acquisition and 

analysis subsystems. The CIDAC master control program serves as 

the central control for the system, supported by a library of tightly - 

written machine language routines, which provide high-speed 

execution in the demanding signal -processing environment. This 

combination of powerful hardware and sophisticated software 

allows the system to perform high -accuracy measurements 

covering all relevant parameters of loudspeaker performance. 

Sometimes There Is No Substitute for a 
Human Being 

No machine can ultimately tell you how a loudspeaker sounds 

reproducing music and only a human being can properly inspect 

the myriad of small details in order to ensure that each Polk 

loudspeaker is cosmetically perfect and structurally correct. That is 

why, at Polk, we utilize a synergistic combination of unfailing 

computer accuracy and experienced human judgment to fully 

assure you of the quality of each and every pair of Polk speakers. 

The Pride of Polk Ownership 
Like a fine watch, camera, or outstanding motorcar; a Polk 

loudspeaker is meticulously constructed to perform and to last. Its 

intended goal and purpose is fulfilling your musical pleasure. 

However, like any finely crafted object, the many and varied 

delights of owning Polk loudspeakers transcend Polk's original 

design goals. 
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Polk's exclusive Cidac computer system precisely and accurately 

checks every Polk speaker in the critical areas of loudspeaker 

performance. 

Where to buy Polk Speakers? For your nearest dealer, see page 26. Enter No. 82 on Reader Service Card 
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"The Genius of Matthew Polk 
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$424.95 ea. 

he new Polk MA llt is the extraordinary result of a joint collaboration between Matthew Polk and a world famous 
industrial designer which combines state-of-the-art Polk technology, superb musical performance and breathtaking designer 
styling. 



TAPE GUIDE 
HERMAN BURSTEIN 

1 

HX Pro: What It Isn't 
A number of readers apparently mis- 

understand the nature of Dolby HX Pro, 

for they put it in the category of a 

noise -reduction device. 
HX Pro is not a noise -reduction sys- 

tem. Its purpose is to increase head- 
room (i.e., to maximize record level be- 
fore substantial treble loss occurs) by 
reducing the amount of oscillator bias 
fed to the record head when there is 

substantial treble content in the pro- 
gram. Such treble content acts as bias, 
and excessive bias causes treble loss. 
HX Pro can tie in with Dolby noise 
reduction by using the same circuit to 
sense the amount of high -frequency 
content. However, HX Pro is used only 
in recording, and does not affect the 
tape's playback compatibility. Dolby 
noise reduction is applied in both re- 

cording and playback, and tapes 
made with either Dolby B or C NR 

should be played back with the same 
NR system. 

Cleaning -Fluid Warning 
The "Audioclinic" column in the No- 

vember 1986 issue suggested the use 
of WD -40 to clean dirty electrical con- 
tacts in tape decks and other audio 
equipment. The advice is good; any 
lubricant of the WD -40 type makes a 

fine cleaner and anti -oxidant. One 
word of warning, though: WD -40 is 

flammable. Spray -happy consumers 
sometimes find themselves amazed at 
what can happen if WD -40 gets into 
high -current electrical contacts such 
as power switches or nearby motor 
brushes. So be careful!-Greg Clug- 
ston, Orange, Cal. 

Reading Meters 
Q. I have found that recordings I've 

made based on true (average -reading) 
VU meters have been better than those 
using peak -reading meters. The latter 
are noticeably noisier. Perhaps in mak- 
ing them I was relying too much on 
seeing that the music didn't peak over 
0 dB. Using the various types of noise 
reduction, how much over 0 dB can 
the music peak without producing ap- 
preciable distortion?-George James 
Jew, Corvallis, Ore. 

A. I am surprised to learn that you 
have obtained better results with a true 
VU meter than with a peak -reading me- 
ter. Most audiophiles have the oppo- 

site experience. Is it possible that your 
peak -reading device was miscalibrat- 
ed, causing you to record at too low a 

level and therefore to not realize the 
signal-to-noise potential of your tape 
deck? 

On many or most decks, 0 dB on a 

peak -reading record level meter de- 
notes DIN level (250 nanowebers per 
meter). This is several dB below the 
maximum permissible recording level, 
customarily taken to be that which, at 
315 Hz, produces 3% harmonic distor- 
tion on the tape. The difference would 
typically be about 2 to 5 dB; in other 
words, one can usually record safely at 
a level about 2 to 5 dB above 0 dB. 
However, tapes differ in the amount of 
signal they can accept before reach- 
ing 3% distortion. They also differ in 

their sensitivity, that is, in the amount of 
signal output they deliver for a given 
signal input. Accordingly, the amount 
that one can go over 0 dB in recording 
will vary with tape type and brand. 

Sometimes the meter's 0 -dB point 
corresponds to Dolby level, which is 

about 2 dB below DIN level. This in- 
creases the extent to which one can 
exceed 0 dB in recording. Or, as previ- 
ously suggested, the meter may be 
calibrated so that 0 dB corresponds to 
a still lower level. 

When using dbx noise reduction, 
one can usually go a greater distance 
above 0 dB than when using Dolby B 

or C-to +10 VU or so. 
All in all, one is well advised to ex- 

perimentally determine how high a re- 

cording level one can safely employ, 
depending on the particular tape one 
chooses and on whether dbx or Dolby 
NR is used. 

Cleaning Misadventure 
Q. I have a Sony Walkman WM -800. 

The manual says to clean the heads 
with denatured alcohol. With the deck 
in play mode, I cleaned the playback 
head with 70% isopropyl alcohol. Fol- 
lowing the cleaning, the deck exhibited 
very poor sound quality. After much 
trouble -shooting by technicians in a 

service shop, it was determined that 
the head was permanently ruined. No 
one seems able to explain the cause, 
however. Is isopropyl alcohol too 
strong for such application? Could the 
magnetic properties of the head be 
altered if it is cleaned while current is 

passing through it?-Tom Whang, 
Glendora, Cal. 

A. It is a rare occurrence for a head 
to be harmed by application of isopro- 
pyl alcohol. Normally, the stronger, 
91 % isopropyl alcohol is recommend- 
ed; therefore, the strength of the solu- 
tion you employed doesn't seem to be 
at fault. I doubt, too, that cleaning the 
head with power on would cause your 
problem. 

The head gap has a filler, and this 
may have been affected by the alco- 
hol. Try cleaning the head once more, 
but this time allow at least five minutes 
of drying time before putting the deck 
into operation. 

You should report your problem to 
the manufacturer. Possibly your unit 
had a defective head to begin with. In 

any event, have the manufacturer ad- 
vise you as to what cleaning fluid to 
use in the future. 

Microseconds 
Q. Every time I buy a tape I see the 

term "µS." What does this mean?- 
Varick Williams, Hartford, Conn. 

A. The term µS is an abbreviation 
for microseconds (millionths of a sec- 
ond) and applies to the types of equal- 
ization used in tape recording and 
playback. Ferric -oxide (Type I) cas- 
sette tapes use 120-µS equalization; 
the newer, high -bias (Type II) and met- 
al (Type IV) cassette tapes use 70-µS 
equalization. 

This is a rather roundabout notation, 
since µS is an abbreviation for a unit of 
time and we think of equalization more 
in terms of frequency than time. What it 

refers to is the time characteristics of 
the playback equalizer circuits. 

Cassette playback equalization 
curves are fairly flat at both ends, with 
a long slope in the middle. This slope 
can be considered either a treble cut 
or a bass boost, since it extends 
through both frequency regions. Con- 
sidering it as a treble cut, it com- 
mences (3 dB below maximum) at 50 
Hz and levels off (3 dB above mini- 
mum) at a "turnover" frequency speci- 
fied by industry standards. This turn - 

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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Where to buy Polk Speakers 
AUTHORIZED DEALER LIST 
CANADA ., Toronto 

AK Anchorage,' n,. Fairbanks: Hochs 
AL Birmingham: Audition Gadsden: 
Sound r*nnrmann. Huntsville: Camoben's. 

Mobile.. 
Mnntaomery t Tuner 
Iona - 

AR Lille Hors 
AZ Flagstaff 
Tuscon'' 

CA Arcata. - Berkeley 
Campbell 

Canoga Park Davis ;. 
Los Angeles Milt 

Vater Mountain View: 
Napa Ore e: 

grove : Norma Stereo 
Redondo SacremeMa: 

- Santa Cruk Ltund Wave 
San Diego San Fran- 
Cisco- .. ..-rd San 
Gabriel ' Santa Barbars: 
Crear. Santa Maria..'etive Stereo 
Santa Monica.: 'eç Stockton: 

Gluskm5 Camera Thousand Claim: Creative 
Stereo Ukiah: Music Hut Ventura: Creative 
Stereo Walnut Creek: High Fidelity Stoppe 
CO Boulder. Soundtrack Wavelength Stereo 
Colorado Springs: Sunshine Audio Denver 
& Suburbs: Soundtrack Pueblo: Sunshine 
Audio 
CT Avon: Hi Fi Stereo House Danbury: 
Carslon5 Fairfield: Audio Design Green- 
wich: Ai Frankrins Groton: Roberts 
Hartford: Al Franklin5 New Hawn: Audio 
Etc Newington: Hi Fr Stereo House New 
London: Robert's Norwalk: Audiotronirs 
DE Wilmington: Bryn Mawr Stereo 
DC Myer Emco 
FL Daytona Beach: Stereotypes Fs. Myers: 
Stereo Garage Ft. Lauderdale: Sound 
Advice Ft. Pierce: Sound Shack Ft. 
Walton Beach: Audio International Jack- 
ganvllle S Suburbs: Audio Tech Key 
Wert Audio International Lakeland: Sound 
Factory Merritt Island: Southern Audio 
Mlaml: Electronic Eguiprmnt Co.. Sound 

Aduice Mapsa: Stereo Garage Orlando S 
Suburbs: Audio Spectrum Pensacola: 
Fidler Hi Fi St. Petersburg: Cooper for 
Stereo. Sound Advice Tallahassee: Stereo 
Store Tampa: Audio Vision, Sound Advice 
W. Palm Beach: Electronic Connection 
GA Atlanta & Suburbs: Hi Fi Buys Au- 
gusta: Stereo City Macon: Georgia Music 
Savannah: Audio Warehouse Valdosta: 
Stereo Connection 
HI Honolulu: Audio Video 
M Davenport: Grigg's Music Des Moines: 
Audio Labs Sadie City: Sound World 
Iowa City: Hawkeye Audio Mason City: 
Sound World Waterloo: Team 

ID Bulge: Stereo Shoppe Coeur D'Alene: 
Electracralt SandpolM: Electracrah hin 
Falls: Audio Warehouse 
IL Auren: Stereo Systems Bloomingdale: 
Awn' Creative Stereo Buffalo Grove: 
Columba Carbondale: Southern Stereo 
Champaign: Good tithes Decatur: J R. 

Lloyd's DeKalb: Audio Plus Herrman 
Estates: Simply Stereo Highland Park: 
Columbia Joliet: Stereo Systems Kan- 
kakee: Barrens Enlenainmenl Lansing: 
Audio Clinic Mt. Prospect Simply Stereo 
Naperville: Stereo Systems Normal: Glenn 
Poors Orland Park: Simply Stereo Peoria: 
Team Dectromcs Rockford: Columbia 
hanmberg: Hi Fi Hutch SpdngtleM: 

S own One Spring Valley: Audio Labs 
Sterling: Midwest Ht Fli Vernon Hills: 

Alan's Villa Perk: Hi Fi Hutch Waukegan: 
Afar s 

IH Evansville: Risley5 Pt. Wayne: Classic 
: Indianapolis: Ovation Lafayette: 

hen Marton: -Classic Stereo Mon- 
tle- asst Stereo South Bend: Classic 

Terse Haute: Hoosier 
KS Junction City: Aumo Junclion Over- 
land Park: A .:hol ^romcs Wichita: 

Topeka: Witco's 
KY Bowling Green ' :,,: Center Camp- 
belroille . - 'he Entertammenl 
Lexington : OYahon Audio 
Loulsvil le t !r,.y Design 
Owensboro. Paducah. Lesley' 
LA Aiezandria 's Elecroncs 
Lafayette r Lake Charles: 

- Opelousas: Sound 
West Monroe. A,. din West 

MA Boston :. . S Stereo 
McMinn N. Dartmouth: 
Create, Worcester 
o Crone 
ME Bangor. S:_ml Sn,. - Camden: 
Harbor Audio 
MD Annapolis: Spaceways Baltimore: 
Soundsrape Frederick: Eons non 

Rockville: Myer Emco 
MI Ann Arbor. Absolute Sound Birming- 
ham: Almas Hi Fi Dearborn: Almas 
Hi Fi East Lansing: Stereo Shoppe 
Farmington Hills: Almas Hi Fr Flint: Stoico 
Center Grand Rapids: Classic Stereo Iron 
MosMain: Sound North Kalamasno: Clas- 
sic Laming: Stereo Shoppe Royal 
Oak: Absolute Sound SagInaw: Audio 
Shoope. Court SI Listening Room ivovies 

Stereo Shoppe 
MN Duluth: Mel i IV & Audio MaMaro: 
Audio King Minneapolis S Suburbs: 
Audio King Minnetonka: Audio King 
Rochester Audio King St. Paul: Audio 
King 

ese Yuma 

MO Cape Girardeau: Stereo One JeNer 
son City, Joplin, Springfield: Stereo Buff 
St. Louis: Sound Central 
MS Columbus: Audio Advantage Gulfport: 

Empress Hattlsburg: MCLel land TV Jade 
son: Walters Pascagoula: Empress 
B elo: Audio Advantage 
MT Bozeman: Thirsty Ear Great Fills: 
Rocky Mountain Hi FI Missoula: Aspen 
Sound 
N C Asheville: Mr Toads Stereo Video 
Boone: Hollons Chapel Hill: Stereo Sound 
Greensboro: Stereo Sound Jacksonville: 

Southeastern Electronics Kinston: Stereo 
Concepts Moorehead City: Anderson Audio 
New item: Anderson Audio Pineville: 

Stereo Video Raleigh: Audio Buys, Stereo 
Sound Rocky Mount: Microwave Audio 
Wilmington: Atlantic Audio Winston- 
Salem: Stereo Sound 
N D Bismarck: Pacific Sound 
NE Lincoln: Slerno West Norfolk: Mid City 
Stereo Omaha: Stereo West 
N H Concord: Audio of New England Exeter. 
Autosound S Soundsations Laconia: Audio 
or New England Salem: Cuomo' 
NJ East Brunswick: Mantic Stereo Frank- 
lin Lakes: Franklin Lakes Stereo Maple 
Shade: Bryn Mawr Stereo Montclair Per- 
due Radio Raritan: AC Audio Ridgewood: 
Sounding Board Shrewsbury: Monmouth 
Stereo Toms River. Rands Camera West 
Caldwell: Perdue Radio 
NM Alamogordo: DAK Electronics Cade. 
bed: Reasons 
N V Las Vegas: Upper Ear Reno: The Audio 

Authority 
NY Albany: Clark HUSK Batavia: Unicorn 

Audio Buffalo: Speaker Shop Coming: 
Chemung Elmira: Chemung Fredonla: 

Studio One Glen Fills: Audio Genesis 
Huntington: Audio Breakthroughs Ithaca: 
Chemung Jamestown: Studio One Man- 
hasset: Audio Breakthroughs Massina: Hi 
Fl Shop Newburgh: Audio Expression New 
York City: Audio Breakthroughs, Electronic 
Workshop Rochester JB Sound 
Scarsdale: Listening Room Syracuse: 
Clark Music Vestal: Had Electronics 
OH Akron: Audio Craft Cleveland & Sub- 
urbs: Audio Craft Cincinnati: Stereo lab 
Columbus: Stereo Lab Dayton: Stereo 
Showcase Findlay: Audio Craft Lima: 
Classic Stereo Toledo: Audio Cran 
OK Lawton: Hi Fi Shop Oklahoma City: 
Audio Oinlensions Shawnee: Rave Sounds 
Tulsa: Audio Advice 
OR Beaverton: Stereo Superstores Bend: 
Audio Video Lab Eugene: Bradford's High 
Fidelity Grants Past Sheckefls Medford: 
Sheckells Portland: Stereo Superstores 
PA Allentown: Bryn Mawr Stereo Altoona: 
Sound Concepts Blakely: Had Electronics 
Bryn Mawr Bryn Mawr Stereo Camp Hill: 
Bryn Mawr Stereo Ede: Studio One 
Johnstown: Carys Entertainment Kingston: 
Had Electronics Lancaster. G'n T Stereo 
Montgomeryville: Bryn Mawr Stereo 
Natrona Heights: Stereo Land Phila- 
delphia S Suburbs: Bryn Mawr Stereo 
Pittsburgh: Audio Junction Quakertown: 
Bryn Mawr Stereo Reading: GOT Stereo 
Selinsgrove: Stereo Shoppe Williams. 
port: Robert M Sides 
PUERTO RICO Rio Piedras: Precision Audio 
RI N. Providence: Eastern Audio 

SC Anderson: John Brookshire' 
Charleston: Audio Warehouse Greenville: 
Mitchell' Stereo Greenwood: Stereo Shop 
Rock HIII: Tarts Spartansburg: Stereo 
Shop 
SD Rapid City: Team Electronics Sioux 
Falls: Audio King 
TN Chattanooga: College Hi Fi 

Cookeville: Lindsey Ward Jackson: New 
Wave Electronics Johnson City: Mr. Toad's 
Stereo Video Kingsport: Mr. Toads Stereo 
Video Knoxville: Lindsey Ward McMinn- 
ville: Lindsey Ward Memphis: Opus II 

Nashville: Hi Fi Buys 
IS Abilene: Sound Effects Arlington: 
Sound Idea Austin: Audis Video College 
Station: Audio Video Corpus Christi: Tape 

Town El Paso: Souedquest FI. Worth: 
Sound Idea Galveston: Island Audio 
Houston: Sheffield Audio Hurst: Sound Idea 
Lando: Melee Intonational Lubbock: 

Uffra Electronics Lathie: Spinet Music 
Midland: Harolds Electronics Nacog- 
doches: Spinet Music Odessa: Harold's 
Electronics San Antonio: Bill Case Sound 
Sen Marcos: Discovery Audio Video Sheer 
man: Worldwide Stereo Temple: Audio Tech 
Texarkana: Sound Towne Waco: Audio 

Tech 

UT Logan store only: Stokes Brothers 
Sall Lake City: Broadway Music 
VA Bristol: Mt Toads Stereo Video Chah 
loDesnille: Sound Machine Falla Chunb: 
Myer Emco Franklin: Audio Showroom 
Leesburg: Evergreen Audio Richmond: 
Gary=. Stereo Roanoke: Audíotrontcs 
Virginia Beach: Digiler Sound 
VT Essex Junction: Cealive Sound 
WA Bellingham: OC Stereo Chelan: Music 
Store Oak Harbor. OC Stereo Center 
Richland: Tin Ear Slereo Spokane: Elec. 
Iratraft (Hays) 

WI Appleton: Sound World Ems Clain: 
EME Audio Systems Green Bay: Sound 
World Lacrosse: Sound World Madison: 
Happy Medium Marinette: Sound Seller 
Milwaukee: Audio Emporium Wausau: 
Sound World 
WV Barboursville, Beckley, Charleston, 
Huntington: Pied Piper Piedmont Sound 
Gallery Wheeling: Look S Listen 
WY Cheyenne: Electronics Unlimited 
Seddon: Star Video 

The pilot tone in an FM 
signal may interfere with 
a deck's Dolby circuitry. 
If so, a multiplex filter 
should be used. 

over frequency, f, can be obtained 
from the relationship f = 159,155/µS. 
Thus, if a tape employs 70-µS play- 
back equalization, f = 159,155/70 = 
2,274 Hz; for 120-µS playback equal- 
ization, f = 1,326 Hz. 

Dashed Hopes? 
Q. I plan to install a stereo system in 

my car, but the only available place for 
an in -dash unit is a vertical slot instead 
of the regular horizontal one. The tape 
deck that I want to buy calls for hori- 
zontal mounting. Can I mount it verti- 
cally without developing problems with 
the tape transport system?-Edwin F. 
Marcano, Joseph, Ore. 

A. Often one invites trouble by 
mounting a tape deck in other than the 
intended position. But this is not an 
absolute certainty. Some manufactur- 
ers design their decks so they can 
operate satisfactorily in either a vertical 
or a horizontal position. The best ap- 
proach is to query the deck manufac- 
turer or, perhaps, an authorized ser- 
vice agency for the deck in question. 

Filter Facts 
Q. What is the purpose of a multi- 

plex filter?-Tom Ritchey, Carroll, Ohio 
A. A stereo FM signal contains a 19 - 

kHz pilot tone which enables the FM 
tuner to recover stereo information. 
However, this pilot tone may cause im- 
proper action of the Dolby circuits in a 
tape deck, resulting in incorrect treble 
response; this is called mistracking. 
Therefore, FM tuners frequently incor- 
porate a filter to remove the pilot tone 
from the tuner's output. Cassette 
decks too usually incorporate a multi- 
plex filter, in case the tuner doesn't 
have one or doesn't perform adequate- 
ly. If Dolby noise reduction appears to 
be misbehaving, or if your deck emits 
chirps or birdies or the like, the multi- 
plex filter should be engaged, al- 
though this means that response will 
not extend to 20 kHz but will drop rap- 
idly beyond 17 kHz or so. 

Bulk -Eraser Insufficiency 
Q. What would cause a bulk eraser 

to fail to erase cassettes completely? 
Mine does about an 80% job.-Ward 
G. Erwin, Kissimmee, Fla. 

A. One factor would be an insuffi- 
ciently strong magnetic field produced 
by the eraser. A second would be the 

manner in which the eraser is used: It 
should be brought into contact with the 
cassette and moved in a circular fash- 
ion all about the cassette. A third factor 
is the type of tape. Metal tapes are the 
hardest to erase, some brands more 
so than others, and it is an unfortunate 
fact that some bulk erasers simply can- 
not adequately erase a signal on a 
metal tape. 

Copying CD onto Tape 
Q I have a cassette deck with Dolby 

B, Dolby C, and dbx noise reduction. I 

also have an expander and a graphic 
equalizer. If I use the deck to copy 
from Compact Disc, which NR system 
should I use? Should I use the graphic 
equalizer or bypass it? And how about 
the expander?-Gines A. Martinez- 
Zayas, Caguas, P.R. 

A. The choice is really between 
Dolby C and dbx NR. Ascertain, by 
listening, whether extreme low -fre- 
quency response and extreme high - 
frequency response are audibly better 
with Dolby C NR, as is sometimes the 
case. Determine whether noise is audi- 
bly lower with dbx, as may be the 
case, depending on how loud you like 
your reproduced music. And see 
whether side effects-such as sudden 
bursts of hiss and sudden volume 
changes-are noticeably different be- 
tween Dolby C and dbx NR. Based on 
these three considerations, you can 
decide for yourself which noise -reduc- 
tion system gives you best net results. 

Assuming that the program material 
on the CD has reasonably satisfactory 
frequency response, it is best to use 
the graphic equalizer only in playback. 
This would be particularly true if the 
reason for using the equalizer were a 
frequency abnormality elsewhere in 
your system, for example a sizzling 
high end in your speakers. However, rf 

there are major deviations from flat re- 
sponse in the program material itself, 
then you should use the equalizer dur- 
ing recording. 

The expander is best used in play- 
back. Considering the great dynamic 
range of most CDs, you would hardly 
want to use it in recording. In fact, one 
may often want to use a compressor in 
order to hear low passages when play- 
ing at moderate level. A compressor 
could be used either in recording or 
playback. p 
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Technology Perfected. 
Every home audio com- 

ponent company has their own 
rea of expertise. Some 
anufacturers concentrate on 

ew inventions and patents. 
thers focus their efforts on 

educing costs and producing 
ower priced components. 

More important than being 
he first or the cheapest, Luxman 
omponents are designed to 

tchieve their sonic best. The 
ngineers at Luxman have 

dedicated a 

lifetime to 
perfecting 
existing 
technology for 
sonic superiority. 

n the beginning. 
Lux Corporation of Japan, as 

Luxman was originally named, 
was established in 1925 to design 
and manufacture high quality 
radio tuners for a fledgling home 
radio industry. The word "lux" is a 

scientific measure of illumination 
and was immediately applicable to 
a company that was seeking to 
build a "bright" future. 

From this modest beginning, 
the Lux engineers continued to 
design and develop the internal 
parts for audio components, and in 

1934 assembled a unique vacuum 
tube amplifier that highlighted our 
state-of-the-art transformers. Our 
transformers delivered wider band- 
width and lower distortion than the 
competition, earning Lux an 
immediate reputation for quality 
and performance. 

In the 1950's, unique tube 
technology and the use of high 
quality transformers became the 
trademark of our quest for audio 
excellence. 

In subsequent years, Lux 
began exporting to the European 
market and received numerous 

°t 

rlmplifrer technology refined to an art form. The 
MR -300 is considered by many to he the most 

beautiful rrhe ampler ever produced 

accolades for amplifier designs. In 
1961, the introduction of negative 
feedback tone control circuitry 
contributed to the sonic superiority 
of the SQ-5B: the industry reference 
standard for integrated amplifiers. 

The transistor revolution. 
In the mid -60's transistor 

technology revolutionized the audio 
industry, and virtually every audio 
component could now benefit from 
the increased efficiency, cost 
economy and higher power output 
of transistors compared to vacuum 
tubes. To audio enthusiasts, 
however, this new technology 
clearly lost the warm, sonic purity 
of tube components. 

The long and detailed study 
of transformers and tube config- 
urations enabled Lux to design 
transistor components that retained 
true "musicality". 

Then in 1975, Lux adopted 
the family name of Luxman and, 
with their debut at the Consumer 
Electronics Show in the United 
States, received immediate critical 
acclaim for design and performance. 

The continued development 
of innovative circuit designs, such 
as DC amplification (1975), Duo - 
Beta circuitry (1980) and 
Computer Analyzed Tuning (1982), 
were examples of technology 
perfected for performance. 
Luxman's reputation was rapidly 
spreading: transistor amplifiers 
with the warm, musical sound of 
previous tube designs. 

The tradition continues. 
Maintaining that "tube -like" 

musicality while using today's 
technology has become Luxman's 
forte. In 1985, Luxman introduced 
the world's first hybrid integrated 
amplifier: BRID... a unique 
combination of tubes and FETs 
that epitomizes the musicality of 
live performances. Internationally 
recognized as a sonic milestone for 

LV 105u moderately priced 
amplifiers, this 
"GRID" design 
became the catalyst 
of a whole new level 
of public awareness 
of the sonic 
integrity of Luxman 
components. 

The most recent develop- 
ments by the Luxman engineering 
group redefine the industry 
standards in three distinct 
categories: 

1. ULTIMATE POWER. Luxman 
has perfected sonic reproduction 
with amplifiers that capture the 
warm musicality associated with 
vacuum tube amplifiers, plus the 
high power needed for today's 
digital source material. 

2. DIGITAL DIRECT Luxman 
engineers have perfected the 
musical reproduction of digital 
source material by transferring 
the information in its digital form 
and converting it to analog in the 
integrated amplifier. 

3. SYSTEM REMOTE. Luxman 
engineers have perfected the 
convenience of remote control by 
allowing full system operation from 
anywhere in the house. 

Luxman is... technology perfected. 

M 

LUXMAN 
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Luxman has perfected sonic 
reproduction with amplifiers that 
capture the best of both worlds: 
the warm musicality associated 
with vacuum tube amplifiers, plus 
the high power needed for today's 
digital source material. In other 
words, "quality plus quantity." 

For over 60 years, Luxman 
components have earned the 
highest accolades for their musical 
warmth and transparency. In the 
past, however, Luxman's amplifiers 
were designed to deliver optimum 
results with analog source material 
and conventional loudspeaker 
designs. Now, the increased 
popularity of the compact disc 
format has created a new demand 
for higher power output. 

The digital era. 
Compact discs have a dynamic 

range that far exceeds that of 
phonograph records and cassette 
tapes. This requires amplifiers with 
greater reserve power to smoothly 
handle the dramatic changes in 
dynamic impact. 

In addition, the clarity and 
wider dynamics of CDs have 
encouraged speaker manufacturers 
to introduce new designs with 
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R-117 A.M/HM Stereo Remote -Control Receiver. 

improved sonic performance. 
However, several of these new 
speaker designs expose amplifiers 
to extremely low impedance loads 
that demand higher current output. 

Plus, the CD's remarkable 
sonic realism has also ignited a 
whole new interest in listening to 
music that, in many households, 
has resulted in multiple speaker 
arrangements and multiple -room 
speaker installations. These 
combined loads pose additional 
threats to the stability and clarity of 
an amplifier with insufficient 
reserve power. 

The new Luxman amplifiers. 
To ensure the sonic integrity 

of CDs into a variety of speaker 
loads, an amplifier must be able to 
deliver high dynamic power. In 
answer to this, Luxman has incor- 
porated massive power supplies 
with high energy reserves to 
ensure distortion -free transients. 
High -current, bipolar transistors are 
then carefully selected in matched 
pairs to preserve total sonic 
integrity at high dynamic levels. 

This rugged design technique 
accommodates the high demands 
of both digital software and low 

VOLUME 0311.1R 
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impedance loads. But high power 
is only half the story.. . 

Ultimate fidelity. 
The heart of Luxman ampli- 

fiers is still the warm, musical 
feeling that has resulted from 
decades of research on how 
vacuum tube amplifiers reproduce 
music so faithfully. 

To achieve this same type of 
"tube -like" transparency and 
naturalness, Luxman transistor 
amplifiers employ voltage driven 
amplification configurations that 
perform the main current 
conversion only at the output. 

In addition, sophisticated 
circuit designs, including Duo -Beta 
circuitry, STAR circuit patterns 
and LED bias circuitry, are 
utilized to obtain that extra degree 
of musical purity that conventional 
amplifiers ignore. 

Ultimate power. 
The best of both worlds. It's 

the purity and musical warmth of 
the original source plus the high 
dynamic power output that com- 
bine to ensure total sonic integrity 
at all volume levels. In today's 
Luxman amplifiers, we call it 
"Ultimate Power". 



I 'ower. 
`Ultimate Power" Receivers. 

The new R-117, R-115 and 
' -113 receivers are excellent 
-xamples of Luxman's "Ultimate 
lower" amplifier designs. 

The R-117, rated at 160 

atts per channel, is capable of 
upplying up to 600 watts of 
ynamic power into 4 -ohm loads, 

and 700 dynamic watts into 2 

ohms. The amplifier section is 

backed by a massive triple - 
shielded high-energy power 
transformer and fast -recovery 
rectifier diodes to maintain high 
energy reserves under all load 
conditions. 

Similarly, the R-115, rated at 
70 watts, can provide up to 200 
dynamic watts into 4 ohms, and 
270 watts into 2 -ohm loads. And, 
with its heavy, double -shielded 
power transformer and high 
efficiency, it provides a full 3dB of 
dynamic headroom. 

Both incorporate a new 5 - 

gang varactor, dual -gate MOSFET 
FM front end, with automatic hi - 
blend circuitry, that ensures clean, 
distortion -free FM performance. 

The R-113, the most afford- 
able model in Luxman's new line 
of receivers, includes a high-speed 
dynamic amplifier that delivers up 
to 100 dynamic watts into a 2 -ohm 
load. And a high -efficiency toroidal 
power transformer is coupled with 
high-energy storage capacitors to 
provide the dynamics and steady- 
state reserves necessary for the 
most demanding music transients. 

All three receivers employ 
voltage amplification circuitry that 
ensures the "tube -like", musical 
warmth of traditional Luxman 
amplifiers. In addition, CD Straight 
circuitry routes CD input signals 
past all signal processor and 
switching functions to provide 
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R-113 AM/F:61 Stereo Recerz'er. 

optimum accuracy, imaging and 
impact. 

Complementing this 
performance are an array of 
advanced features that 
lend versatility and 
precise control over 
a wide range of 
functions. Both 
the R-117 
and R-115 
even include 
a hand-held 
remote that can operate a 

complete system of components. 

The ultimate upgrade. 
All three Luxman receivers 

include pre -out connections for 
upgrading in power output to the 
awesome M-117 power amplifier. 

Rated at AV watts continuous power into 8 -ohms, 
the M-117 is ideal for multi -speaker and multi - 
room applications as well as conventional systems. 

And the sonic accuracy of the M-117 sets new 

standards in terms of total amplifier performance. 

Power Output Ratings 

Specifications R-113 R-115 R-117 

Rated continuous power, per channel 33W 70W BOW 

(20Hz to 20kHz, 8 ohms) 
THD at rated continuous power 091% 01)3% 0.03% 

Dynamic power, per channel, 8 ohms 50W 140W 440W 

Dynamic power, per channel, 4 ohms 84W MOW 6(X)W 

Dynamic power, per channel, 2 ohms 1OOW 270W 7)W 
1)% mimic headroom, per channel, 8 ohms ISdB 3dB 4.4áB 

Additional Features 

Features 
20 AM/FM random access memories 

Auto seek tuning 

AM/FM memory scan. 

Cable -ready FM fine-tuning 

FM muting 
FM IF bandwidth switch 

Multipech detection circuit & indicator 

CD suaigbt switches 
Tone defeat switch 

R-113 R-115 R-117 

X X X 

X X X 

X X X 

X X X 

X X X 

MC/MM cartridge switches 

Tape monitor switch 

Record -out selector switch 

Three -position loudness switch 

Multi -function remote control 

Unified remote DIN jacks 

Unified remote serial output jack 

Remote rye connection (DIN) 
Signal processor jacks/switch 

Pre -out jacks 

Main -in jacks 

Speaker terminals accept single banana 

x 
X 
X 
x 

X X 
X X 

X X 

X X X 

1 pair I pair 2 pairs 

I pair 

3 -way 3 -way 3 -way 

LUXMAN 



Luxman engineers have per- 
fected the musical reproduction of 
digital source material by trans- 
ferring the information in its digital 
form and converting it to analog in 
the integrated amplifier. 

Less is better. 
The fewer circuits an audio 

signal must pass through, the less 
chance there is of it being altered 
along the way. And, therefore, the 
higher the sonic integrity of the 
signal. 

This truism has been adhered 
to by virtually every manufacturer 
of analog components. For example, 
many amplifiers, including 
Luxman's, even offer switchable 
features such as tone defeat and 
phono straight to bypass circuit 
paths for optimum musical repro- 
duction. Since the introduction of 
the compact disc, though, it's 
tempting to ignore these "fine- 
tune" options. After all, even the 
least perfected CD players still 
sound noticeably better than 
conventional records and tapes. 

However, Luxman continued 
to study the transfer of CD signals 
through amplifiers and have 
developed a "CD straight" circuit 
that bypasses several switching 
functions to maintain optimum 
sonic integrity. And this was just 
the first step. 

Luxman's research also 
revealed several shortcomings in 
converting the digital signal to 
analog inside the disc machine. 
First, the digital control signals that 
drive the focus and tracking servos 
inside the chassis create electrical 
interference that requires un- 
desirably steep analog filtering. 
Second, the conventional approach 
(using duplicate analog circuitry in 
the CD player and the amplifier) 
provides too long a signal path to 
ensure musical fidelity. 
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1)-109 Compact Disc Player. 

Digital direct. 
The solution was a whole 

new concept; convert the digital 
signal to analog in the integrated 
amplifier instead of the CD player, 
thereby improving the analog 
reproduction of the digital source. 

giiivieaä 1 
I 

Transmitting the audio signal digitally from the 
CD player to the integrated amplifier eliminates 
the inherent problems of analog transmission. 

This new amplifier design 
incorporates a D/A converter and 
sophisticated microprocessor that 
analyzes the incoming signals and 
automatically selects the proper 
sampling rate: 44.1 kHz for CD, 
and 32 and 48 kHz for future 

SAMPLING FREQUENCY 

m33 

liixman's direct digital amplifiers incorporate 
automatic sampling frequency selection. 

sources, such as digital tape 
recorders and satellite broadcasts. 
Therefore, a variety of digital 
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components can interconnect with 
this system in the future to ensure 
optimum signal transfer and total 
sonic integrity. 

A worlds first. 
Luxman's LV -109 integrated 

amplifier and D-109 compact disc 
player are the world's first digital - 
direct combination. For sheer per- 
formance and craftsmanship, these 
components represent the state-of- 
the-art in sonic reproduction. 

The D-109 utilizes a high - 
precision laser pickup that is 
isolated from external vibra- 
tions by unique multiple -tension 
mechanical dampers. And 
internally, independent, 
strategically shielded sections 
eliminate analog contamination. 

The LV -109 is a carefully 
selected combination of MOSFET 
and bipolar devices that measures 
150 watts per channel, continuous 
into 8 ohms. This "Ultimate 
Power" component typifies the 
"tube -like" musical warmth and 
distortion -free volume of all 
Luxman amplifiers. With a com- 
prehensive selection of features 
and switching capability, the LV 
109 is in a superb class by itself. 
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Digital perfection. 
The second generation of 

igital-direct technology is the 
17 series: the LV -117 integrated 

plifier and the D-117 CD player. 
In addition to 

e direct coaxial 
onnection, this new 
igital-direct pair of 
omponents also 

offers the benefit of 
oday's fiber optic 
echnology. Signal 
ransmission via a 

odulated light 
tream ensures 
omplete isolation 
rom any electrical 
ontamination. 

Both the LV -117 and D-117 
incorporate a quadruple over - 
sampling digital filter and a 

Butterworth, linear -phase, low-pass 
filter to virtually eliminate phase 
and transient distortion effects for 
exceptionally clean reproduction. 
The D/A converter itself is an 
advanced ladder -network type- 
one of the most sophisticated 
designs available-for unparalleled 
stability and sound quality. 

L6=117 Integrated Amplifier. 
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D-117 Compact Disc Player. 

Transmitting the digital 
direct signal via fiber 
optics eliminates any 
possibility of externally 
induced electrical 
interference. 
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Rated at 110 watts continuous 

per channel into 8 ohms, the LV - 
117 continues the "Ultimate Power" 
tradition of delicate musical warmth 
plus distortion -free dynamic power. 

Analog at its best. 
In order to eliminate all 

design compromises common to 
amplifiers with built-in phono pre - 
amps, the Luxman engineers have 
created a separate phono pre- 
amplifier, the LE -109. 

is 7 
LE -109 Phono Pre -amplifier. 

Independent left and right 
power transformers and bipolar 
power supplies, plus STAR 
circuitry and the latest FET 
devices, place the LE -109 at the 
forefront of high performance 
phono pre -amplifier designs. 

Digital -Direct CD Players 
Specifications/Features 

Quantization -I6 bit linear system 

Digital filter, oversampling frequency 

Output voltage (4(k1B) 
THD ((a 2V output, 0dB Ua 'kHz) 
Frequency response, 51-1z to 20kHz 

Dynamic range 

S/N ratio (IHF A, emphasis on) 

Channel separation (el kHz) 

Digital direct output level (p -p ITL) 
Digital direct output impedance 

10 -key numeric input (direct entry) 

Programmable memory selection capacity 

Memory check 

Skip (up/down) & fast forward/back. 

Repeat & A -B repeat 

Auto (A) -scan & index scan 

Pause 

'buch -sensor loading tray 

' rack elapsed time readout 

'rack remaining time readout 

Total elapsed time readout 

'ixal remaining time readout 

Timer play switch 

Stereo headphones level control 

Digital output 
Digital output -optical 

Remote control 

Remote control functions 

Unified remote serial in/out jacks 

Heavy-duty metal chassis 

Compartmentalized, shielded section 

1)-117 D-109 

X X 
176:4kHz 882kHz 

2'V 2V 

0.004% 0.003% 

0.3dB -0.5dB 
951.1B 100d 

98y B I 00 B 

86dB 88dB 

O..iV 0.5V 

75 dhms 75 ohms 

16 

X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

A 

h 

X 

X 

X 
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Digital -Direct Amplifiers 
Specifications/Features 

X 
20 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
17 

X 

X 
X 

LV-II7 LV -I09 

Rated continuous power, per channel I BOW I50W 

(20 Hz to 20 kHz, 8 -ohms) 

THD at rated continuous power 0.05% 0.09% 

Dynamic power, per channel, 8 -ohms 160w 240W 

Dynamic power, per channel, 4 -ohms 25-9W 4410W 

Dynamic power, per channel, 2 -ohms 30í)w b(N)\\' 

Peak short-circuit output current 70A I 20A 

High current, low impedance amplifier X X 

Voltage driven amplification X X 

High energy power supply X X 

Built-in precision 16 bit 1)/A converter X X 

Auto. sampling trey. selector/indicators X X 

Digital filter, oversamling 4X 2X 

Digital direct inputs 2 

Digital direct output X 
Digital direct input -optical X 

Line straight switch X X 

NFb tone controls X X 
Video amplification and switching X _X 
Audio and video tape monitoring X X 

Audio and video tape dubbing X X 

Front panel AN input jacks X X 

Signal processor in/out jacks & switch X X 

Pre -out jacks X 

LUXMAN 



Luxman engineers have per- 
fected the convenience of remote 
control by allowing full system 
operation from anywhere in the 
house. 

Conventional remote. 
In the early years of audio 

component development, all efforts 
were focused on improving musical 
reproduction. However, as the pop- 
ularity increased for home audio 
enjoyment, a strong demand for 
the convenience of remote control 
operation was evident. Today, 
virtually every type of audio com- 
ponent can be operated by a hand- 
held remote. But this, in fact, has 
created a new problem ... too 
many remote units to keep track of! 

In response to the latest 
demand for a unified remote con- 
cept where several components can 
be operated by the same hand-held 
unit, several manufacturers, in- 
cluding Luxman, have developed a 
single system interconnect. 
Luxman, however, has taken this 
concept many steps further.. . 

The remote eye. 
In real life applications, the 

hand-held remote must point 
directly at the desired component 
for reliable operation. To eliminate 

F-105 Surround Sound System Control Center. 

this inconvenience, Luxman 
developed the RC -101 remote eye 
extension. Simply stated, this box 
connects to the 
main system and 
can be placed 
anywhere in the 
room where RG=101 Remote Aye. 

remote operation is desired. In 
effect, your entire system can be 
concealed in a furniture cabinet and 
you can still control the functions 
from your couch (Diagram A) . 

Add another room. 
To take this concept one step 

further, this "eye" can be mounted 
in another par of the house, 
allowing you to run speaker wires 
to an extra pair of speakers and 
operate the er tire system in that 
room (Diagram B). Obviously, this 
eliminates the need for another 
complete audio system in this 
listening area. 

Multiple room capability. 
In addition, Luxman 

engineers have also developed a 

(A) Luxman'c RC -I01 remote eye allows easy remote control operation evm 
when the system is concealed behind cabinet doors. 

series of accessories (the RC 
adapters) to enable complete 
hookup to as many rooms as 
desired (Diagram C). With a 
relatively simple procedure for 
running cable through the house, 
you can then carry your hand-held 
remote into any room and turn th 
main system on and off, adjust 
volume, change radio stations, fast 
forward a compact disc, and more. 

Add on video. 
With the proper selection of 

"RC" adapters, the TV signal can 
travel down the same cable and 
interconnect with remote televisions 
thereby expanding the number of 
different custom installations made 
possible with Luxman components 
(Diagram D). Included in the 
group of accessories is a remote 
command repeater (RC -403) that 
enables complete operation of 
other components (such as a 
VCR) through the same multi - 
room system. 

(B) By locating a remote eye in another room, the main system can be con- 
trolled from that room without the need to purchase additional components. 
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T 107 Stereo Tr Tuner/Video Remote Control Center. 

aster control units. 
Luxman's system control 

enters (allowing remote operation 
rom anywhere in the house) can 
)e separated into the following 
hree categories. 
. AUDIO RECEIVERS. 

Both the new Luxman R-117 
d R-115 receivers include a 

ingle remote control that can 
perate a complete Luxman 
ystem. Each remote can operate 
of only the volume, source 
election and tuning functions of 
he receiver, but the transport 
unctions of a compact disc player, 
assette deck and turntable, as 
ell. Ar -d each receiver has the 

remote eye interconnect that 
allows full system operation from 
remote areas. 

With their musical warmth 
and high dynamic power, either 
model would be the ideal starting 

point in building a high perfor- 
mance, multi -room expandable 
audio system. 
2. SYSTEM CONTROL CENTERS. 

The U-100 and F-105 system 
control centers are designed to adapt 
an existing integrated amplifier or 
non -remote receiver to the capa- 
bilities of full -function and multi - 
room remote. 

The U-100 provides remote 
capability by accepting the inputs 
from a variety of sources and 
feeding the selected signals to the 
amplifier. The U-100 includes a 
hand-held remote that operates the 
volume and source select, as well 
as the transport functions of other 
Luxman system components. 

The F-105 takes the system 
add-on concept of the U-100 one 
step further by including surround 
sound processing. This master 
control unit also can feed rear - 

(C) Installing remote eyes in additional rooms allows you to carry the remote 
control from room to room and still maintain full system control. 

channel speakers with any of four 
choices of surround sound decoded 
informaion. 

Like the Luxman receivers, 
these remote control centers can 
accommodate a wide variety of 
multiple -room installations with 
complete system remote operation. 
3. VIDEO CONTROL CENTER. 

Tl -e T-107 is a sophisticated 
video control center designed to 
integrate a variety of video com- 
ponents with an audio system. 

Complete with an M T.S. 
stereo Liner, the T-107 delivers 
the stereo sound of each video 
component to your audio system 
with superb sonic accuracy. Plus, 
the profiessional grade switching 
circuitry allows you to control the 
volume, select sources and 
change TV stations with one 
hand-held remote. And, in the 
Luxman tradition of perfection, 
the quality of the video circuitry 
in the T-107 is unsurpassed on the 
market txlay. 

Of course, this remote control 
center can interface with a variety 
of "RC" adapters to accommodate 
virtually any type of remote 
installaticn. 

(D) Using additional Luxman accessories enables you to include video in your 
multi -room remote control system. 



The finest home audio components in the industry.. . 

are available only at the finest retailers: 

ALASKA 
Pyamid Audio 
(90') 2'2-9.111 

ALABAMA 
Aucitioe 
(205) 971 2187 
Sa.the-n Sound 
(205) 36:05801 
(205) 3601582 
ARECWA 
Smth Ele-bnics 
(602) 415-1020 
BLaz Janes 's 
Sound Amerce 
(602)955-8800 
Wa-eteuseS'ereo 
(602) 792.51 
ARKANSAS 
Hi Fi 1 -use 
(971) "e 5000 

CAL IFDFMEA 
Paradyn. eudioNideo 
(279) e)-1780 
Anetron 
(213)62-'200 
C. Harse1 Ltd. 
(213) 85E-5112 
D.-ensicls in Stereo 
(213)542-3521 
GNP Ebevease 
(213) 377-7767 
Htilytr3r 
(213) 46.2632 
LA Soand S Comm. 
(213) _7211756 
Mrani 3ad o 
(213)244- 090 
FFleren Audio 
Svstens 
(213)393.4205 
Raga -sound labs 
(2-3)421-7119 
Ft gerorrd Labs 
(2-3) 371.2411 
Fttgr eo.ed Labs 
k. 3) 5943646 
S91e E Sand 
(2"3) 392-3031 
SperAaon 
(213) 3529510 
Gentuy Stereo 
(.08)398-7474 
Gentcry 3ereo 
(415) 573-3644 
hermery.s 
(415) 5929480 
Fri Aado.Elechonics 
(415) 3546630 
Sounding 3oard 
(415)313-7031 
Sere. Rte 
(415)9E1-1044 ire. Rte 
(415)6a93210 
West.rnhudio Imports 
(415)454-2552 
Worlc o- Sound 
(415)3M-4343 
Noras o Sound 
(315)1996 3101 
Des. el Stereo 
(319).336 1733 
Stereo Design 
S19)15;3.0060 

Stereo uninvited 
619)2238151 t areas use Stereo 
619633.10680 
/odic Boosure 
01412.00742 
Audia Taray 
314;89--7575 
Enecuti-eSound 
e14. 719-1520 
Rtlgerseund Labs 
714 534-9646 
aogersocnd Labs 
714 346-8778 
3ottC SSA TV -Audio 
714 557-7370 

Audio Vco concepts 
(86)5.1-5.78 
Calf. ALao & Video 
(86)682-5:99 
Caaa Moore -Stereo 
(865)32C-8341 
Casa Moore Stereo 
(86) 832-6311 
Dexter's Camera & Hi Fi 
(805) 64C-2-72 
Northriow Audio Ch. 
(816)990-1016 
Roge sand Labs 
(6118) 35- -5421 
R gersoindLabs 
(818) 88_-4600 
Rgersoend Labs 
(8-8) 78'-6863 
Sand Center 
(8"8)883-2811 
Sourd x. her 
(8"8)99 -2885 
Fàradyne Eectronics 
(9' 6; 433-3200 

COLORADO 
Grateopfr e Shop 
(333 734-1283 
Sourdiigs 
(303 759-55105 
ScurdPeck 
(303.4. -6700 
Scundttack 
(303.671-9399 
Scundtack 
(3.2314E -3C'í00 
Scundtack 
(333)75~-5401 
Souadter k 
(3331973-2900 
Soundtrack 
(33314 -6677 
Sawed -rack 
(303 779-5003 
Seund.rxii: 
(302 236-1588 
Soundnrtix 
(33315 -"097 
Sounds -mix 

02 524-2900 
-le Sound Shop 
( ) 636-'684 
COIIAECTICUT 
Aidot-oni s 
1205) 838-4877 
Qrstarstereo 
1203)7`4-6421 
H F Stereo House 
403) 616-4740 
H R Stereo House 
.203)6'4-9755 
Take E 0.10ì0 
;03)''7.1750 
Lnno Luse 
;2203) 756.3696 

CELAAAFE 
SJunc 3uä0 
(302)3'8-3100 
Sand audio 
(302) 731-1024 
Sand Studio 
(102)1'8-3300 
NLOFWI 
Atbsolue Sound 
(305)629-1930 
aiudicsAdvsars 
(305) 36666497 
Fon Aijo 
(306)257.4335 
Sound Design & Eng. 
(306) 52-7210 
Sound ;Nun Wood 
(30G)3ÿ1-1843 
Stereo3yüesign 
0305) M21812 
Stormily Design 
ßC5) 344 3700 
'ens E ectronics 
0365) 391 3259 
wudic 'Voltshop 
813)748.3868 

Coyer For Stereo 
(813) 327-6863 
Mairice Stereo 
(813)376.1951 
Stento Garage 
(813)775-5900 
Betren's Audio Lab 
(904) 721-1860 

GEORGIA 
HIF Euys Custom 
(404)266-1694 

HANaII 
Aucic Shoppe 
(803)537-1931 
Bose Entertainment Ctr. 
(803)533-6738 
Hie audio 
(806)935.7146 

ILLNDIS 
Audic Enterprises 
(312)754-6056 
Audio-Mdeo Encounters 
(312)629-5000 
Audic Visions 
(312)980-4946 
Counbia Audio -Video 
(312)394-4770 
Columbia Audio -Video 
(3121433.6010 
Media Room 
(312;966.5590 
Mils Recording 
(317 332-4116 
Sorbs Deluxe 
(3112.867.9818 
Stereo Systems 
(312 896-6464 
Stereo Systems 
(312 357-0046 
Tear Electronics 
(312 658-3600 
Cdunbia Audio -Video 
(8'5. 964-4886 
Stereo Systems 
(8" 5. 741-1350 
The Shoppe 
(8-5.939-4014 

INDIANA 
Aule. Palo Specialst. 
(2 9255-6434 
Claec Stereo 
(2 9 483-0553 
Classic Stereo 
(21%483-0553 
Classic Stereo 
(317) 282-5264 
C6sic Stereo 
(317) 662-9344 
Ceaior Audio 
(3122) 849-7729 
Ton.Ddertys Audio 
(3171848-7503 
Alar Audio 
(81 2 332-2192 
Fundo Cormec tion 
(812)232-1663 
Relay Electronics 
(612)479-8787 
Relay Electronics 
(SI 21886-9543 

IOWA 
Spencer Sound Syst. 
(3111354-1448 
Wright's Sight 8 Sound 
(5153437-4814 
Plana Electronics 
(712)252-4507 

KgNSAS 
Axe) Visions 
(313) 681-1751 
A mio Electronics 
(913) 381-8585 
Ivelar's 
(913) 267-2200 
University Audio 
(913) 841-3775 

KENTUCKY 
Audio Video By Design 
(SCE) 425-3333 

Risley Electrarics 
(502) 685-2264 
Risley Electronics 
(502) 821-9323 
Risley Electranics 
(502)443-4.44 
Audio Conner -ion 
(606)432-8"32 
Ovation Auda 
(606)278.0325 
Sight In Sound 
(606) 371-4036 
Sounds Arard Town 
(606) 864-6.67 

LOUISIANA 
Stereo & Record Cent. 
(318)861.2366 
Stereo & Record Cent. 
(318) 865-6223 
MARYLANC 
Discerning Ea 
(301)494-8990 
Myer-Emco 
(301)468-2700 
Sound Stud 
(301) 546-3181 

MASSACHUSETTS 
Taylor'd Sand 
(413)499.1420 
The Music Etere 
(413)774.2936 
Audio Videc Environ. 
(617)864-87.71 
Electric Gre !phone 
(617)443-3773 
Encore Audic 
(617)236-4646 
High Fidelit- -louse 
(617) 799-V37 
Nantucket Sound 
(617)231.5161 
Nantucket Sound 
(617) 532-5777 
Nantucket Scund 
(617) 734-C 1X1 

Nantucket Sound 
(617) 771-.434 
Nantucket Sound 
(617) 848.6222 
Nantucket Sound 
(617) 826-2344 
Sound 11 

(617) 996-3.54 
The Music 33x 
(617)235-1100 
The Music =Drum 
(617) 343.3,3,93 
The Music =Drum 
(617)632.3660 
The Music =orum 
(617) 534-4431 
Trolley Stereo 
(617) 484-'147 
Audio Concepts Inc. 
(619) 699-3819 

MICHIGAN 
Stereo Celer 
(313) 239-3474 
Video Alternative 
(313) 549-3100 
Jemstone Audio 
(517) 322-1230 
Classic Stereo 
(616) 957-2130 
Classic Steno 
(616)3813349 
Langlois acres 
(616) 733-2328 

MNNESCIA 
Team Elecronics #163 
(218) 7394443 
Amalgamated Audio 
(507) 286 1328 
Amalgamated Audio 
(507) 452 11965 
Midwest S3ellite Al V 
(507)238 2.233 
Audio By },sign 
(612) 475.11443 
First Tech 
(612) 377 5840 

Pacif oSound 
(701)258-1032 

MISSE :SIPPI 
Autoaotive Audio 
(6011356-8158 
The Sound Circuit 
(601) -45-2377 
The Sound Circuit 
(601)3386033 
MISSOURI 
Hi Fi Fum 
(314)347-3606 
Wrigl's Sight & Sound 
(816)565-7208 

MON -ANA 
Sourr Pro 
(406: 149.4945 
Sours Pro 
(406. 353-4364 

NEV1U)A 
Impor Audio 
(702 731-2000 
Imper Audio 
(702.731-4918 

PEW1HAMPSHIRE 
Audi= Of New England 
(6031225.3313 
Aule Of New England 
(603'5241532 
Cuono's 
(60311393-1904 
Soueisations 
(603)778-1402 
NEW JERSEY 
AC Aud o Video 
(201)526.1777 
Aflaeic Stereo 
(201)390.0780 
Enter ailment 
Envrxnments 
(201)941-5329 
J S icio 
(20112922799 
landós Audio 
(201:879-6889 
Leonard Radio 
(20'-26--5525 
Monmouth Stereo 
(20' 842.6565 
Sann Sound 
(20- 575-8910 
Stereo Cty 
(20- 561-5577 
The Sounding Board 
(20- 445-5006 
Sordworks 
2609. 751-1900 
Soi.rd Waves 
609 645-1222 

NEW MEXICO 
The Sound Room 
1503 524-7080 

NEW YORK 
Pardo Exchange 
,213 964-4570 
Aud> Exchange 
'2131 982.7191 
Audi Salon 
;21 a 249-4104 
Clore Audio 
121.2741-7370 
Cuaom Media Design 
(217 689-5916 
Leonard Radio 
(217 840-2025 
Music Masters 
(2 t2.) 840-1958 
Nee. York Video 
(212) 755-4640 
Part Avenue Audio 
(212)685.8102 
Gordon Electronics 
(313) 446-9440 
Arlo Exchange 
(513) 334-7077 
Aldo Exchange 
(5"3)295-2100 
Designation's Stereo 
(5-6) 822-5277 

Designation's Stereo 
(513)473-4242 
The Sound Approach 
(5161499-7620 
Sourd insghts 
(516)e-36-9160 
Vioec Breakthrough 
(516)726-4411 
Audio Sard Systems 
(516)783-0938 
Gres Norhern Stereo 
(5-e) 561-8909 
Chentng Electronics 
(6C7:962-4606 
Cher t ng Electronics 
(667:733.5531 
Clenung Electronics 
(607 2722225 
Roe PhcoNdeo 
(7-6 442.8230 
Stereo app 
(7- 6 442-2879 
Stereo Shop 
(7 & 821-4050 
Stereo Shcp 
(7 & 4241820 
The Stereo Advantage 
(7 6 632.8038 
Ctre.Auto 
(7181987-2850 
Ceninentzl Sound 
(7185 459.7507 
Leorad Radio 
(71 81 303-1111 
Net Media Room 
me 783-2113 
Semi! 0-1 Wheels 
(91 q 47-9880 
NDI1A 2AROUNA 
Aedonat.s 
(779 2566911 
Mac s T4 
(73.) 43'-2494 
A,db Video Concepts 
(£1£)725-1010 
A1dLrsoe Audio 
(215)633-3611 
Micnwae Audio World 
(219)448-1200 

WM 
81&E. Appliance 
(211)342-5600 
E &B Appliance 
(211)261.5600 
hansond Electronics 
(2119497-0070 
Class c Stereo Of Ohio 
(.11)2239422 
9gitln Sound 
(513)474-4776 
age In Sound 
(113)931-7601 
Sig it In Sound 
(id 3) 772.6500 
SgntIn Sound 
(313;471.5602 
Eigel In Sound 
(513; 246-1110 
Ete*co On Wheels 
(513. 858-4590 
Stereo On Wheels 
(513.866.4131 
Stereo On Wheels 
6513 253-3113 
Ma- enord Electronics 
131.4237-2504 
Nammad Electronics 
6)4.2:8-9292 
Rarrmad Electronics 
611.1522-8467 
OIMLAHOMA 
C¢lterrporary Sounds 
etCK fr; 755-0795 
Sourd Station 
(3 2 336-2240 

The Phonograoh 
(918) 635.6363 
OREGON 
Focus Electronics 
(503)354.3269 
Hawthorne Stereo 
(5C3) 234-9375 
Sheckell's Stereo 
(503)476.5282 
Shedcell's Stereo 
(503)773.3732 
Stereo Plant 
(503)362-9062 

PENNSYLVANIA 
Sassafras Audio 
(219)776-1941 
Sassafras Audio 
(2'3)527-3656 
Sa safas Audio 
(2"5)357-7400 
Sassafras Audio 
(215) 884-0292 
çarwafras Audio 
(215)627-2913 
Sassafras Audio 
(215; 362-2180 
Sourd Shack 
(412) 224-7000 
The Listening Post 
(412i443-6160 
The Listening Post 
(412)681-8433 
The Listening Rost 
(4121856-1199 
Hi =i House 
(717)564.7688 
Hi rI House 
(717) 737-7775 
M 3 M Stereo Equip. 
(717) 524-9182 
Summit Audio -Video 
(7"7)283-2770 
SOUTH CAROUNA 
Frawley Electronics 
(803)771-7340 

SOUTH DAKOTA 
Western Sereo 
(605) 332-5535 

TENNESSEE 
H Fi House 
(615) 693-0331 
Lecsey Ward 
(615)331.4434 
Ni.hclsons Stereo 
(615) 327-4312 
Tre Sound Room 
(615) 928-9233 
New Car -New Wave 
Bsctronics 
(901)386-9186 
New Wave Car Stereo 
(901) 668-6711 

TEXAS 
Hticrest high Fidelity 
(214) 528-0575 
H Ilcrest high Fidelity 
(214) 352-9757 
home Entertainment 
(214) 934-8585 
P-esbn Trails Audio 
(214) 248-9104 
Stereo & Record Ctr. 
(214; 757-3500 
Stereo & Record Ctr. 
(214) 297-1933 
Stereo 8 Record Ctr. 
(214i 93E-9401 
Stereo & Record Cfr. 
(214i 561-7455 
Texakana Audio Ctr. 
ÿ21q) 793-2866 
Audio Video 
4091696-5719 

Brack Audio 
(463)832-0276 
Bjants Audio Video 
(512)66.6991 
Dimove-y Audio Video 
(51306.2333 
Molex International 
(512) 727.8933 
Shower., Stereo 
(512)612.1221 
GrooveAudio Video 
(713: 523-2900 
Sandnom 
(806- 333-9171 
Scud dea 
(8-7 2'7-1924 
Surd dea 
(8-7. 336.4500 
Send dea 
(8-7x234-4503 
The Sound Room 
(9.51524-8201 

U AH 
Ehoadv-ay Music 
(801) 35.1110 
HiFi Slop 
(8.71) 81-5244 
Lynn 1/ & Stereo 
(831)752.6564 

VERMONT 
Mountain Music 
(832) x75-2308 

VFIGIUTA 
Coraenporary Sounds 
(773)71-4815 
E=calitur 
(773)548.3113 
Nye-Emco 
(71)3) 36-2900 
Tie Audio Center 
(723) 582-8793 
DgIalSound 
(934)'24-5850 
Sunds Unlimited 
(904)'92-6717 
WASHINGTON 
Btores 
(208)457-4150 
Desto Electronics 
(206) 943.1393 
S ,.nc Authority 
(206) 525-2202 
aDunc Authority 
(206) 375-4544 
Sounc Authority 
(203) 577-0900 
h ontoEantertainment 
(206) 381-1265 

WARRINGTON D.C. 
My r =moo 
(912)293-9100 

WES- VIRGINIA 
Fled Piper 
(304) 733.2030 
Fib Piper 
(304)529-3355 
Pied Piper 
(304)255.0235 
WISCONSIN 
General Electronics 
(714)964-7660 
General Electronics 
214)281-6651 
Wisconsin Electronics 
1'4)921.5555 
'lrscensin Electronics 
P-54423-2910 

' IYOMING 
:Army Sight & Sound 
1307)682-4771 
-he Mew Music Box 
3071742.3774 

LIJXMAN 
Enter P. 60 on ReadlEr Service Card 
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Concealed Speaker Wiring 
Q. I am in the process of remodel- 

ling my den. As part of the project, I 

plan to install speaker wiring in the 
walls. What is the best wiring for me to 
install? My system is 150 watts per 
channel and I wish to accommodate 
any reasonable future upgrades. The 
longest wiring run between amplifier 
and loudspeaker is about 50 feet. 

Also, I wish to install some type of 
jacks on a wall plate. What type should 
I choose? Where can I purchase 
them?-David Michael Hudson, Dal- 
las, Tex. 

A. I would use 12 -gauge wire, which 
can be of solid copper, the kind used 
for house wiring. (I would not recom- 
mend this wire if a wall plate were not 
to be used.) 

As for the jacks, I would use Hubbell 
twist sockets, whose mating plugs 
would be used to attach the speakers 
to the new wiring. These twist -socket/ 
plug sets are similar to the three -prong 
plugs used for common household wir- 
ing, except that the prongs are all 
curved rather than flat, making it im- 
possible to plug a loudspeaker into the 
power line. The contact surfaces be- 
tween socket and plug are very large, 
minimizing d.c. resistance and conse- 
quent loss of damping. 

The boxes on which the sockets are 
mounted could be standard electrical 
boxes recessed into the walls. If ap- 
pearance is not a problem, it is per- 
haps easier to use a surface -mounted 
box. Be sure to obtain cover plates that 
will fit the boxes you select and ac- 
commodate the sockets you use. 

All of the materials I have discussed 
here can be obtained from a good 
electrical supply house. 

This arrangement is great for loud- 
speakers wired in parallel. A series 
hookup, however, could present a 
challenge as to how to arrange the 
wiring. (Such a hookup would be re- 
quired only if you planned to use multi- 
ple loudspeakers for each channel and 
if the loudspeakers would represent 
too low an impedance when connect- 
ed in parallel.) 

No matter what you plan, there is 
always the likelihood that you will want 
to make changes. Because of the 
semi -permanent nature of concealed 
wiring, be sure to plan now for several 
sockets located in various parts of the 

room, with a similar number allocated 
for each channel. Use colored wires in 
order to keep track of phasing. To 
make addition or retrieval of wires easi- 
er, you might wish to consider using a 
conduit of some sort which can guide 
the wires. If you use no conduit, be 
sure to leave your "messenger" (the 
string or wire used to pull your wiring 
along) in the wall for later use. Leave 
the ends in a couple of the boxes. 

Amp/Preamp Mismatch 
Q. My preamplifier is designed to 

feed a minimum load of 47 kilohms. 
The impedance of my power amplifier 
is 22 kilohms. Will this mismatch affect 
the performance of the overall system? 
If so, can I compensate for the prob- 
lem?-Jeff Samich, Malverne, N.Y. 

A. The only possible problem that I 

can see is a slight loss of the extreme 
low bass. If this does not take place or 
isn't noticeable, don't worry about the 
mismatch. 

If you wish to correct the situation, 
double the value of each of the output 
coupling capacitors in the preamplifi- 
er. If there are input coupling capaci- 
tors in the power amplifier, you may 
wish to jump them out of the circuit. All 
should be fine. If your power amplifier 
is solid-state, be sure not to short the 
input to ground once you have by- 
passed the capacitors. 

CDs and Stepped Waveforms 
Q. I know that CDs can have signals 

90 dB below zero level. Such a signal 
is made up of just four bits and has a 
step -like look to it. Even with noise 
added, signals at this level still don't 
look like sine waves. How can a CD 
produce good sound with such step - 
like waveforms? What is the lowest sig- 
nal level which would produce good 
sound?-Name withheld 

A. All digital recording/reproducing 
systems that I can imagine consist of 
stepped waveforms, but those steps 
are smoothed by the filter which re- 
moves the reproducer's sampling fre- 
quency from the analog output wave- 
form. It's true that, since fewer bits are 
used to encode low -amplitude signals, 
the smoothed -out waveform will be a 
less accurate model of the original 
when the signal amplitude is low than 
when it's high and more bits are avail- 
able. This is why noise and distortion, 

our main measures of signal inaccura- 
cy, are higher in digital systems at low 
signal amplitudes. 

If you could listen to a sine wave 
that's been recorded onto CD at a very 
low level, the playback would not quite 
sound like the original. In order to no- 
tice this difference, however, one 
would have to advance the volume 
control to a point where the loud pas- 
sages would be deafening. The only 
way I discovered this was to listen, at 
rather high volume, to a test tone 
meant for virtual inaudibility. Certainly 
at most signal levels, the departure 
from a sine wave would not be audible. 
Even at its worst, I don't believe the 
departure from linearity on CD is any 
worse than on some open -reel tape 
machines I have checked. I have not 
heard any instances in which the per- 
ceived distortion increased with de- 
creasing signal level, especially with 
real program material. 

Novel Approach to Record Cleaning 
Here is a suggestion that your read- 

ers might appreciate: Use Teflon tape 
to clean your records! This tape is sold 
at plumbing supply outlets and at do-it- 
yourself stores. Teflon is inert and ex- 
trudes; thus it is an ideal pipe -thread 
lube and sealer. It is also slippery. 

Rubbed on the surface of a spinning 
phonograph record, the tape appar- 
ently leaves a trace of material in the 
grooves which acts as a lubricant. It 

works very well; there is a definite, au- 
dible difference in noise before and 
after cleaning with this tape. 

A fresh piece of tape will clean both 
sides of a record. With the turntable 
moving at 45 rpm and the tape wound 
onto a stiff, stubby brush, I slowly 
move the tape across the record and 
then, just as slowly, move it back. Mild 
to slightly firm pressure is sufficient. 
That's all there is to it. Although I find 
the use of a brush best, I have had 
some success with the tape wrapped 
around a finger. Of course, I don't per- 
mit the finger itself to touch the surface 
of the record.-O. O. Callaway, Carls- 
bad, Cal. Q 

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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A Special Test Report 

CARVERS 
AMAZING 
LOUDSPEAKER 

byjulian. Hiruh 
PRODUCT with a name like "The Amazing Loudspeak- 
er" would be difficult to take seriously if it came 
from anyone with a less distinguished track record 
than Bob Carver. It does come from him, however, 
and it is something to be taken seriously! Carver 
has long considered the unique sound quality of 
a planar loudspeaker to be unequaled, and rarely 
approached, by any form of enclosed speaker. 
The acoustic radiation from a large area pro- 
duces a sonic image that seems to float in the 

air and usually cannot be localized to a specific point of origin. 
Planar speakers, with drivers on or in the form of a freestanding 
panel, are typically dipole radiators, emitting sound equally 
from their front and rear surfaces. The rear radiation bounces 
off the wall before reaching the listener, and the resulting direc- 
tional scattering and time delay of a few milliseconds add addi- 
tional airiness and a sense of space to the sound. 

Planar radiators can be either electrostatic or electromagnetic 
in their operation. Carver based the Amazing Loudspeaker on a 
driver that he calls a "direct -drive large -area full -range ribbon." 
It is a type of magnetic driver whose "voice coil" consists of a 
long foil conductor suspended vertically in a magnetic field. 
"Direct drive" refers to the absence of any matching transformer 
to couple the very low impedance of the ribbon to the driving 
amplifier. Instead, a resistor connected in series with the ribbon 
is used to present an acceptable load to the amplifier (although 
it wastes some of the available power). 

Adequate sensitivity is obtained by using a large number of 
magnets along the full 60 -inch length of the dual ribbon, which 
is about th inch wide. The ribbon's considerable length and 30 - 
square -inch area, as well as its placement in free air, enable it to 
dissipate the heat from large power inputs, unlike the fragile 
voice coil of a dynamic tweeter. Being vertical, it also has excel- 
lent horizontal dispersion. And the large area of the ribbon-ef- 
fectively even larger than 30 square inches at low frequencies 

PHOTO BY ROBERTO BROSAN 
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Despite being a one-piece 
planar speaker system, the 

Amazing Loudspeaker had to 
be able to generate the lowest 

bass frequencies. Using 
magnets only a third as 

powerful as in conventional 
woofers, Carver's "uniform 

drive planar subwoofer" 
extends bass response to 25Hz 

because of its Kapton plastic -film 
support-gives it the ability to ra- 
diate very low frequencies with 
near -ideal phase characteristics. 
Space-age plastics such as Kapton 
have the physical qualities needed 
to support the ribbon conductors of 
the Amazing Loudspeaker, and they 
remain dimensionally stable at ex- 
tremely high temperatures. 

Although Carver's ribbon is a su- 
perb radiator for the middle and 
high frequencies, aided by the ab- 
sence of a crossover network in this 
major part of the audible frequency 
range, it lacks the area and linear 
excursion range needed to generate 
high acoustic levels in the low -bass 
region. Carver's goal was to create a 
two-way speaker that could deliver 
large amounts of undistorted power 
to all audible frequencies without 
requiring unrealistic drive levels 
from the amplifier. Despite being a 
one-piece planar speaker system, 
the Amazing Loudspeaker had to be 
able to generate the lowest bass fre- 
quencies without the aid of an exter- 
nal subwoofer. Carver's solution is 
called the "uniform drive planar 
subwoofer system," which, by using 
magnets only one-third as powerful 
as those of conventional woofers, 
extends the bass response down to 
25 Hz with only a minimum loss of 
efficiency. 

DESPITE the novelties of the 
bass drivers, the ribbon ra- 
diator is the heart of the 
Amazing Loudspeaker. 

Operating from 100 Hz to far above 
audibility, it supplies most of the 
audible sound from the system. It 
consists of a pair of series -connected 
aluminum -foil ribbons bonded to a 
sheet of Kapton plastic film. Four 
rows of bar magnets mounted on 
the speaker's wooden frame extend 
along its entire length-on either 
side of the ribbon, in front of it, and 
behind it. The magnetic field of 
these magnets is parallel to the front 
of the speaker. Signal currents flow- 
ing in the ribbon cause it to move 
and to generate acoustic waves that 
radiate to the front and rear of the 
speaker. 

The ribbon is surprisingly rugged, 
thanks to the strength of its Kapton 
base, and its resonance frequency of 
about 25 Hz allows it to radiate over 
almost the entire audio frequency 
range. To keep the ribbon's maxi- 
mum excursion at safe levels, the 
system's crossover is set for a low - 
frequency limit of 100 Hz. With the 
crossover removed, we were sur- 
prised (and impressed) to find that 
the ribbon alone could generate a 

solid deep bass, though only at 
background -music levels. 

A CONCERT SLOPE switch on the 
back of the speaker inserts a small 
response dip in the vicinity of 3,000 
Hz. This adjustment shifts the nor- 
mal perspective of the sound stage 
so that the music appears to come 
from a point behind the speakers. 
With the switch off, the sound is 
slightly more forward and nearer to 
the plane of the speakers. 

The Carver Amazing Loudspeak- 
er, finished in a glossy black lac- 
quer, measures 66 inches high and 
34 inches wide at the base, tapering 
to 27 inches wide at the top. The 
ribbon driver is visible as a golden 
stripe near the inner edge of the 
speaker (the system is designed in 
mirror -image pairs). A dark gray 
cloth grille (not normally remova- 
ble) covers the four woofers, which 
are aligned vertically and occupy 
most of the height of the panel. The 
rear of the woofer array is protected 
by a cloth -covered box. The speaker 
panel is supported on a low metal 
base that angles it backward a few 
degrees. Each speaker weighs about 
150 pounds. Suggested retail price is 
$1,536 a pair. 

The Measurements 
For our measurements, we posi- 

tioned the two Carver Amazing 
Loudspeakers with their ribbon ele- 
ments about 6 feet apart and their 
backs about 442 feet in front of a 
room wall. Any speaker whose di- 
rectional properties differ markedly 
from one using front -radiating cone 
drivers is difficult to measure be- 
cause no single response curve is 
adequate to describe its perform- 
ance in a meaningful way. There- 
fore, we were prepared to find the 
measured response of the Amazing 
Loudspeaker to be quite irregular, 
especially in quasi-anechoic FFr 
measurements, which respond to 
the sound arriving at the micro- 
phone along a specific line from the 
speaker. 

Measured at a distance of 1 or 2 
meters from the speaker, the FFr 
response revealed a strong bass, a 
dip at about 3,000 Hz, a broad max- 
imum from 5,000 to 12,000 Hz, and 
a falling output from 12,000 Hz to 
beyond 20,000 Hz. There was evi- 
dence of comb -filtering, which 
showed up as a periodic fluctuation 
of output over the middle and up- 
per frequency range. Further inves- 
tigation, including close-miked 
measurements of the ribbon re- 
sponse, confirmed that this fluctua- 
tion was caused by interference be- 
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tween signal components arriving at 
slightly different times from differ- 
ent parts of the ribbon, an inevita- 
ble result with any line or planar 
radiator. 

HE fluctuations averaged 
out in the room -response 
measurements, and when 
the room response was 

spliced to the close-miked woofer 
response, the composite curve was 
flat within ±4 dB from 65 Hz to 
beyond 20,000 Hz. The low -fre- 
quency output increased smoothly 
below about 300 Az and leveled off 
between 20 and 40 Hz at about 10 
dB above the average midrange lev- 
el. This composite response curve 
corresponded closely to the frequen- 
cy balance that we heard from the 
speakers. 

We treasured the woofer response 
with the microphone close to one 
driver. The FFr response rose at 6 
dB per octave from above 100 Hz 
down to its maximum at about 26 
Hz, and it decreased at 12 dB per 
octave below that frequency. The 
initial rise exactly compensates for 
the normal low -frequency loss of a 
planar speaker, making the system's 
actual bass response flat down to 
the maximum point, 26 Hz, of the 
woofer -response curve, dropping off 
at 18 dB per octave below that 
point. Since our test speakers (in- 
cluding the drivers) were hand- 
made prototypes, we measured the 
actual lower limit for each of the 
speaker's four woofers. The limit 
frequencies varied between 24.3 
and 26.7 Hz, with the average being 
26.4 Hz. The average response be- 
low 26.4 Hz dropped off to -3 dB 
at 21 Hz and -6 dB at 18 Hz. 

The measured impedance of the 
Amazing Loudspeaker was relative- 
ly constant over the entire audio 
range. From a minimum of 4 ohms 
at 35 to 40 Hz, it rose to 12 ohms at 
220 Hz, remained between 7 and 12 
ohms from there to 5,000 Hz, and 
decreased to 4 ohms at 20,000 Hz. 
The average impedance was close to 
8 ohms. The system's sensitivity 
was 82 dB sound -pressure level 
(sPL) at 1 meter with an input of 
2.83 volts. Our bass distortion mea- 
surements are made at a drive level 
corresponding to a 90 -dB SPL out- 
put, which in this case was 7.1 volts. 
We measured the distortion of each 
woofer individually, averaging the 
results at each frequency to account 
for possible variations among the 
drivers-which turned out to be re- 
markably alike in their distortion 
characteristics. The distortion was 
less than 1 percent from 100 Hz 

AMAZING BASS 

Bob Carver's solution to the problem of 
generating the lowest bass frequencies 
from a planar speaker system without 
the benefit of an external subwoofer is 
what he terms a "uniform drive planar 
subwoofer system." The inherent rela- 
tionship of the low frequency cutoff, the 
enclosure volume, and the efficiency of 
a sealed -box speaker system normally 
requires a trade-off between volume, ef- 
ficiency, and cutoff frequency. Since ef- 
ficiency varies with the cube of the cut- 
off frequency, the penalty in lost effi- 
ciency for even a modest extension of 
bass response is huge. To reduce a 
sealed speaker's lower limit from 40 to 
25 Hz, for example, would require a 
fourfold reduction in efficiency (equiva- 
lent to a 6 -dB loss of sensitivity) and 
therefore four times as much driving 
power to achieve the same acoustic out- 
put level. 

It had always been thought that pla- 
nar speakers suffer from a similar limi- 
tation-that in order to have a useful 
low -bass output, the radiating panel 
must be large (comparable to the wave- 
length of the lowest frequency to be ra- 
diated). Carver, however, realized that 
while the efficiency equations for a pla- 
nar speaker resemble those for a box 
speaker, there is a vital difference. The 
box's volume is replaced by the ratio of 
the woofer's cone area to its suspension 
stiffness (which is a function of the 
driver design and not related to the 
size of the speaker panel), and the rela- 
tionship between the low frequency cut- 
off and the efficiency becomes linear 
instead of cubic. Therefore, the re- 
sponse of a planar speaker could be ex- 
tended from 40 to 25 Hz with a loss of 
efficiency, and consequent power penal- 
ty, of only 60 percent (a 2 -dB reduction 
in sensitivity) instead of the 400 per- 
cent efficiency loss in a box speaker. 

This bonus in the equations was not 
the complete answer to the problem, 

however. Carver intended the Amazing 
Loudspeaker to generate frequencies 
not only equal to but well below the 
usual limits of box speakers, to say 
nothing of other planar types. Although 
its panels are rather large for many lis- 
tening rooms, if the system used con- 
ventional bass drivers having a Q of 
0.7 (the measure of the damping of the 
drivers' resonance), the system's re- 
sponse would be down 3 dB at 100 Hz 
and fall at 6 dB per octave below that 
frequency. Carver's design solution to 
this problem was characteristically 
both ingenious and simple. 

By making the woofers' Q much 
higher, 2.5 instead of 0.7, and by plac- 
ing their resonance at the desired lower 
frequency limit of the system, bass re- 
sponse (including the contribution of 
the crossover inductor) could be made 
to rise at 6 dB per octave with decreas- 
ing frequency. When the woofers' re- 
sponse is combined with the falling 
panel response, the result is a flat sys- 
tem response down to the woofers' reso- 
nance frequency, with a sharp cutoff at 
18 dB per octave below that point 
(which happens to provide a superlative 
rumble filter). 

It is noteworthy that the necessary 
high woofer .Q was obtained by using 
magnets only about one-third as pow- 
erful as those of conventional woofers! 
The economy of this approach is con- 
siderable, since each speaker panel 
uses four 12 -inch woofers and the mag- 
net is a major part of the cost of any 
dynamic driver. The flat, rigid, low - 
mass radiating surfaces of the woofers 
are driven by conventional cones and 
voice coils. Since the woofers' moving 
mass must be very low to obtain the 
desired efficiency, a low resonance fre- 
quency (about 25 Hz) was achieved by 
using a very compliant cone suspen- 
sion, which also allows a large linear 
excursion (about le inches). 
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The overall sonic effect of the 
Amazing Loudspeaker 
was remarkably three- 

dimensional, with a very wide 
sound stage. Moreover, these 

were probably the most 
untrained eakers we have 

ever used, with a seemingly 
limitless capacity to absorb 

electrical power and deliver 
clean audio output. 

down to 50 Hz, rising to 1.73 per- 
cent at 40 Hz, 4.6 percent at 30 Hz, 
and 9 percent at 25 Hz. 

The power -handling ability of the 
Amazing Loudspeaker was as im- 
pressive as its frequency response. 
At 100 Hz the woofers' output 
waveform remained an excellent 
sine wave until the input was raised 
to 555 watts, where it showed a 
slight sign of "rounding" from sec- 
ond -harmonic distortion. The out- 
put began changing to a straight - 
sided triangular waveform, repre- 
senting third -harmonic distortion, 
at higher inputs, although the driv- 
ers never reached the endpoints of 
their linear excursions. The ampli- 
fier finally clipped at 960 watts. At 
higher frequencies, the amplifier 
clipped before the ribbon output 
showed any signs of distortion. The 
maximum inputs were 875 watts at 
1,000 Hz (into 7.9 ohms) and 1,350 
watts at 10,000 Hz (4.7 ohms). 

Listening 
In our listening tests, the Carver 

Amazing Loudspeaker had the es- 
sential spatial properties of a true 
planar speaker. The sound intensity 
hardly changed at all throughout the 
listening room, even when we stood 
quite close to the speakers them- 
selves. The wall behind the two 
speakers became part of the sound 
stage, with the apparent sources 
distributed across and behind it as 
well as in front. The overall effect 
was remarkably three-dimensional. 
Moreover, these were probably the 
most unstrained speakers we have 
ever used, with a seemingly limit- 
less capacity to absorb electrical 
power and deliver clean audio out- 
put. It would be safe to say that no 
home amplifier will tax the capabil- 
ities of the Amazing Loudspeaker. 

THE sonic balance of the 
speakers was somewhat 
warm, with a noticeable 
bass emphasis. In the rib - 

bon's middle- to high -frequency 
range, the sound was audibly 
smooth, well dispersed, extended, 
and effortless. Since the bass em- 
phasis was largely below 100 Hz, it 
added little boominess to voices, 
although some of this effect could 
be heard. When the program con- 
tained really deep bass (under 50 
Hz), the speakers began to show 
their unique qualities. Even at the 
lowest listening volume, we could 
feel their bass output, and at the 
highest levels it became positively 
tactile. The Amazing Loudspeaker 
is one of the very few speakers 
whose frequency response can hon- 

estly be said to extend from below 
20 Hz to above 20,000 Hz. 

THE perspective adjustment 
afforded by the CONCERT 
SLOPE switch was quite 
subtle. We often had diffi- 

culty hearing its effect with music, 
although the frequency -response 
change was plainly audible with 
random -noise inputs. Whichever 
way the switch was set, there was a 
striking stability of the sound stage 
and of the imaging within it. 

An unusually large sound stage is 
a clear advantage of a dipole radia- 
tor, and the Carver speakers possess 
a very wide one. For example, we 
heard the cannon shots on the Tel - 
arc CD of the 1812 Overture com- 
ing from three distinct directions 
(left, center, and right), whereas 
with other speakers they all ap- 
peared to originate fairly close to 
the middle of the stage. As might be 
expected from their bass response, 
the speakers deliver an enormous 
impact from recorded cannon and 
bass -drum sounds, especially if the 
amplifier can deliver a few hundred 
watts per channel (at least 100 watts 
per channel is recommended). 

It must be emphasized that the 
samples of the Amazing Loudspeak- 
er that we tested were handmade 
prototypes and thus not necessarily 
fully representative of future pro- 
duction models. Judging from our 
tests and past experience, however, 
we would expect production models 
to be substantially improved, both 
cosmetically and in their listening 
performance. For one thing, Carver 
plans to reduce the original bass 
emphasis (which was established 
when the speakers were in a much 
larger room and could be placed fur- 
ther from the side walls) by chang- 
ing the balance between the ribbon 
driver and the woofers. This should 
also increase the system's sensitivi- 
ty by about 2 dB. 

As with other Carver products, 
the nomenclature of these speakers 
is unconventional, but they do de- 
liver the special performance that is 
claimed for them-and they offer 
unusual value for the money. We 
must admit that "amazing" does 
not seem entirely out of place ap- 
plied to the Carver loudspeaker. Its 
overall sound is spectacular, its bass 
performance surpasses that of al- 
most any other speaker one might 
name, its stereo imaging is out- 
standing, it appears to be indestruc- 
tible by excessive power input, and 
its price is ridiculously low for what 
it does and considering what com- 
parable products cost. 



DIGITAL DOMAIN 
KEN POHLMANN 

A BIT (OR TWO) BETTER 
Early (and some continuing) crit- 
ics of digital audio focused their 
concerns on the two fundamen- 

tals of that technology: Sampling rate 
and quantization. They claimed that 
more of each was required to provide 
true high fidelity, whatever that is. 

Instead of the 44.1 -kHz sampling 
rate and 16 -bit samples built into the 
CD standard, skeptics claimed that, for 
example, 100 kHz and 20 bits would 
be much more satisfactory. While there 
is a certain logic in that argument (in 
the same sense that instead of $100 in 

my checking account, $250 would be 
better), the facts argued slightly other- 
wise. Now, out of the blue, one major 
manufacturer has introduced technol- 
ogy which seems to vindicate the 
claims of the critics. 

True, a higher sampling rate pro- 
vides a higher frequency response. In- 
stead of flat response to 20 kHz, you 
would find your player flat to 50 kHz. 
Unfortunately, while everyone hates to 
admit it, human ears really aren't that 
good, and even the SPCA would admit 
that there's no sense in wasting all that 
data on dogs. The only advantage to a 
higher sampling rate is the decrease in 
demands on the anti-aliasing filter pre- 
ceding a digital audio system and the 
anti -imaging filter following it. The need 
to sharply limit audio energy at fre- 
quencies higher than half the sampling 
rate dictates the use of brick -wall filters 
to preserve our 20 -kHz audio band- 
width with a 44.1 -kHz sampling rate. 
And analog brick -wall filters introduce 
phase nonlinearities. 

However, CD players can easily 
avoid the problem by using oversam- 
pling and digital anti -imaging filters; 
their phase nonlinearities are then neg- 
ligible. And even the problem of brick - 
wall filters on the input of professional 
recorders may soon be eased with the 
development of oversampling anti- 
aliasing filters. In short, an increased 
sampling rate doesn't buy you much. 

Increasing the quantization word 
length by a few bits may make more 
sense. A 16 -bit word represents 
65,536 amplitude increments, an 18 - 
bit word represents 262,144 incre- 
ments, and a 20 -bit word yields no 
fewer than 1,048,576 choices. What 
having more increments buys you, pri- 
marily, is an increase in S/N ratio. Si- 
multaneously, any quantization arti- 

facts are diminished. Now, frankly, a 
properly dithered 16 -bit system has a 
plenty good S/N ratio, and quantization 
artifacts are handled in such a way that 
resolution may be obtained at levels 
even below that of the least significant 
bit. What's more, the cost of true 18 -bit 
A/D and D/A converters is shocking, 
and 20 -bit converters-well, don't ask. 
There would seem to be little sense, 
then, in increasing the word length. 

Thus the Compact Disc standards of 
44.1 kHz and 16 bits were seemingly 
carved in stone, never to be tampered 
with. Until, of course, someone saw a 
way to improve on perfection. That 
"someone" is Yamaha: They have in- 
troduced a new line of CD players with 
18 -bit technology. "What?" you ask, 
"an 18 -bit CD player for my 16 -bit 
CDs? Is that kosher? Is it a gimmick, a 
whole new ball game, or what?" The 
answer, as usual, lies in a better under- 
standing of exactly what technology 
has wrought. 

Yamaha's intent with the 18 -bit tech- 
nology of their "Hi -Bit" converter is not 
to somehow improve the data from the 
disc, but rather to make better use of 
that data. In other words, the Hi -Bit 
technology attempts to overcome 

problems in 16 -bit converters which 
may limit their decoding of the informa- 
tion coming from the disc. An analogy 
may be made to oversampling: While 
the sampling rate per se is increased, 
the method doesn't create new infor- 
mation; it merely attempts to make bet- 
ter use of the existing information. 

Not coincidentally, oversampling is 
what makes an 18 -bit conversion pos- 
sible, by solving the rather obvious 
problem of how to come up with 18 bits 
when the output from the disc is only 
16. When the 44.1 -kHz, 16 -bit signal 
from the CD is oversampled, both the 
sampling frequency and the number of 
bits are increased, the former because 
of oversampling and the latter because 
of the multiplication which oversam- 
pling entails. For example, the output 
of an oversampling filter may be 176.4 
kHz and 28 bits. Normally, only the 16 
most significant bits are used, for con- 
version by a 16 -bit D/A converter, and 
the rest are discarded (though in some 
CD player designs they are used for 
noise shaping). 

The Yamaha Hi -Bit converter uses 
18 of the bits from the output of an 
oversampling circuit, instead of just 16. 
Those two extra bits do indeed convey 
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The idea behind 18 -bit 
players for 16 -bit CDs is 
not to improve the data on 
the disc, but to make better 
use of that data. 

useful amplitude information, albeit at 
levels below the first 16 bits. The prob- 
lem is that using these two extra bits 
nominally requires an 18 -bit D/A con- 
verter, which would be prohibitively ex- 
pensive for the mass market. Yama- 
ha's trick is that their Hi -Bit system 
does not really use an 18 -bit D/A con- 
verter at all. Rather, it uses a 16 -bit 
converter hooked up in an extremely 
clever way. 

Here's the secret: The 18 bits from 
the oversampling filter's output are 
wired through switches to the inputs of 
a 16 -bit D/A converter. When the sig- 
nal's amplitude is high enough so that 
all 16 bits are being used to convey it, 

the upper 16 bits are applied to the 16 - 
bit converter, as usual (Fig. 1A). How- 
ever, when the signal's amplitude 
drops to a point where the two upper 
bits from the oversampling filter are not 
conveying any information, the 18 bits 
are shifted downward so that the un- 
used bits are ignored, and the 16 lower 
bits are utilized instead (Fig. 1 B). This 
adaptive scheme makes sense be- 
cause in music recording, the two up- 
per bits are rarely used, and then often 
for only a brief period of time. Through 
bit shifting, a 16 -bit converter may thus 
handle an 18 -bit input. 

Of course, you have to compensate 
for the resulting shifts in amplitude 
caused by shifting bits. Therefore, the 
gain of the signal is reduced by three - 
fourths whenever the lower bits are 
shifted in; an analog gain block down- 
stream of the D/A handles this chore. 
Why three -fourths? Because every 
time you shift the digits of a binary 
number one place to the left, you dou- 
ble its value. (In the decimal system, 
shifting the digits one place to the left 
multiplies a number's value by 10.) A 
shift of two places (two bits) quadru- 
ples the value. Hence, when the lower 
bits are shifted up, the signal ampli- 
tude becomes four times too large, rel- 
ative to the unshifted portions of the 
signal, and the output must be attenu- 
ated by three -fourths back to its origi- 
nal value. 

This adaptive 18 -bit conversion sys- 
tem may be considered a noise -reduc- 
tion scheme, in that the signal is being 
expanded at the D/A converter. The 
benefits result from the fact that the 
residual noise of the converter, as well 
as its conversion nonlinearities, will be 
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Fig. 1-In a quasi -18 -bit system, 
when the signal level is high enough 
to use the first two bits (A), the first 16 
bits of the 18 -bit signal go directly to 
a 16 -bit D/A converter and the last 

(MSB) 
1 

2 

3 

4 
5 
6 
7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

(LSB) 18 

-o 1 (MSB) 

2 

4 5 6 7 8 
9 

IO it 
12 

13 

14 

15 

,¢- 16 (LSB) 

AMP 

INIMe /4 

i 
B GAIN LOWERED BY 3/4 

OUTPUT 

two bits are ignored. At lower signal 
levels (B), only the last 16 bits of the 
signal go to the D/A; to compensate, 
the output gain is reduced to one- 
fourth normal. 

proportionally reduced. Looked at an- 
other way, a four -times (12 -dB) higher 
analog output will be achieved without 
increasing the D/A's residual noise and 
conversion error. When the gain is re- 
duced by three -fourths to bring things 
back to normal, the noise and conver- 
sion errors are reduced to one-fourth 
their original levels. You get 12 dB 
more S/N and only one-fourth as much 
distortion, both equivalent to what 
you'd get from using an 18 -bit convert- 
er. Pretty neat, eh? 

Of course, as with any clever 
scheme (and in holding with the gener- 
al law of the universe stating that 
there's no free lunch), there is a price 
to be paid for the benefit accrued. 
Specifically, as one might guess, it just 
ain't easy to get the benefits of an 18 - 
bit converter with a 16 -bit converter, no 

matter how tricky your 16 -bit converter 
is. The problem is this: When the bits 
are shifted, it is difficult to immediately 
and simultaneously shift the gain of the 
analog output to compensate. Further- 
more, any static offset will become ap- 
parent when the switching takes place. 

Until the first 14 bits are occupied, 
the output is four times its nominal am- 
plitude, so the three -fourths attenuator 
is used to compensate. When all 14 
bits are occupied, the output voltage is 
at its maximum. What happens when 
the 15th bit flickers on depends on the 
design. In a simple quasi -18 -bit sys- 
tem, the bits would be shifted over by 
two places and the attenuator kicked 
out; output would then increase at nor- 
mal gain until full 16 -bit voltage is 
reached. Alternatively, there could be 
a 1 -bit shift when the 15th bit goes on 
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The problem is to avoid 
sonic glitches when the 
attenuator is switched in 
and out. Precision and a 
tricky S/H can solve that. 

NORMAL EXPANDED 

A 

A 

VN 

B 

ATTENUATED 

B 

Fig. 2-The 
waveform from a 
quasi -18 -bit D/A 
(A) has normal 
and expanded 
sections. When 
expanded sections 
are attenuated 
back to normal (8), 
imperfections in 
the attenuator 
will show up as 
mismatches 
between normal 
and attenuated 
portions of each 
waveform. 

Fig. 3-Normal (A) 
and expanded (8) 
'scope traces, 
showing 
attenuation - 
switching and 
deglitching. Lower 
trace of each pair 
shows smoothed 
output of D/A 
converter, without 
attenuation - 
switching action of 
sample -and -hold 
circuit. The upper 
trace of each pair 
shows final output, 
after the sample - 
and -hold circuit. 
Scales: Vertical, 
1 V/div.; horizontal, 
(A) 500 µS/div., 
(B) 100 µSldiv. 

and another 1 -bit shift when the 16th 
bit does; in that case, half the attenua- 
tion would be kicked out at the first 
shift, and the rest dropped at the sec- 
ond. Yamaha's Hi -Bit D/A converter, 
the only quasi -18 -bit unit in production 
that I know of, uses the second tech- 
nique. 

Here is where the luncheon bill is 
presented. If, due to component toler- 
ances, the attenuator can't reduce the 
output to precisely one-fourth (or one- 
half) its shifted value, there will be a 
glitch in the waveform where the atten- 
uated and nonattenuated signals are 
joined (Fig. 2). 

Yamaha had to face that problem 
when they produced their Hi -Bit D/A 
converter. Their solution was to com- 
bine the attenuator with their player's 
sample -and -hold (S/H) chip. (The S/H 
chip transforms the isolated pulses 
from the D/A into a continuous, stair - 
step waveform, which is then filtered to 
produce the audio signal.) The resis- 
tors in this attenuator (actually a gain 
switch) are laser trimmed for the high- 
est possible precision, so the gain er- 
rors when the attenuator is switched in 
and out will be as small as the resis- 
tance errors in the D/A chip. 

The S/H chip also keeps track of 
where the attenuator switching occurs 
and skips the samples which coincide 
with those transitions. It samples the 
value before the transition, holds that 
value until the switching is over, and 
then picks up with the sample that fol- 
lows. Thanks to oversampling, which 
gives us four D/A output samples for 
every sample in the original recording, 
no data is lost this way. Judging by 
oscilloscope traces (Fig. 3) and by re- 
ports from those who've heard the sys- 
tem, glitches are not apparent. 

This is only a transitional system, as 
even Yamaha admits. When true 18 -bit 
D/A chips become widely available, 
we'll probably see them in high -end 
CD players; when such chips become 
affordable, we'll probably see them in 
less expensive players too. 

Which brings us back to the golden - 
ear critics who complained in the first 
place. Will the new Hi -Bit system vindi- 
cate, at least in spirit, those who con- 
tended that 16 bits just weren't 
enough, or will it just be two bits of 
upmanship? That will have to be decid- 
ed by, naturally, the critics. A 

AUDIO/OCTOBER 1987 43 



iIADE IN 

USA 

THE NEW PRO-POWER FOUR 

MOSFET AMPLIFIER IS A 

"BEST -BUY" POWER STEP-UP 

FOR ANY FINE SYSTEM... 

s - E -p -A -R -A- T -E- S. 

HERE ARE A FEW REASONS WHY! 
REASON #1:t is guaranteed to improve and enhance your presen' 
receiver of Integrated Amplifier with our $39.00 Power Coupler. the 
PC1. It enables you to Mug in any Soundcraftsmen Amplifier to your 
existing stereo system, whether Receiver, or Integrated Amplifier. 
REASON 42: I -Ugh Current Where it's really needed. 50 Amps per 
channel available for instantaneous peak output capability of 2500 
watts per channel. 
REASON #3: Pure tube -like sound... smooth, clean, no "edginess," 
through the superb-and costli-MOSFET fully -complementary power 
output stages. So pure it out -performs even the "esoteric,' "price -no - 
object' amplifiers! 

REASON #4: The Pro -Power Four is an ideal "'main component" for 
up-grading-or starting-a High Powered stereo system. It is capable 
of fully reproducing, with distortion -free. spine -chilling sonic clarity. 
all of the demandingly high dynamic peaks inherent in the new 
Compact Discs and Hi-Fi VCR's. 
REASON k5: Distortion -free performance, typically ' 0.02°ó THO and 
IMO, with TIM unmeasurable. Continuous FTC total power of 410 
watts at 8 ohms, 2011z to 20kHz, 205 watts channel. 
REASON #6: Speaker System switching. 1. 2. or both... plus the High 
Current low impedance power required to drive Multiple Speaker 
Hookups in addition to Systems 1 and 2. 

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW 
However, many additional Dealers-too numerous to list here-are located throughout the U.S. with many models on display. If no 
dealer is shown mear you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our "Dealer Locator Operator. 
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YOU MUST SEE AND HEAR THE NEW 

OUR 19-INC 
RACK -MO UN 
professional qu`,e 
separates offer yo 
many choices of the 
finest American quality 
separate components, 
to add to your present 
system. or to start a newt 
system. From our 410-wa 
amplifiers at $499, to our. 
$1,399 Pro Power Eight, inert 
bly powerful at 900 watts RMS' 
per channel into . 

3,000 watts of 
reserve powe 

Stana" selection of 4 Preamp Control 
Centers, 5 Signal Processors, and a 
16 -station preset AM -FM Tuner. 

STEP UP to a new "HIGH" in Audio Reproduction... 
Soundcraftsmen introdu,es the all new PRO -CONTROL 

FOUR, featuring digital CMOS switching. Soundcraftsmen 's 
new switching technique provides the utmost in versatility 
plus the least distortion and noise. This NEW digital elec- 
tronic switching compte eiy eliminates the signal distortion 
and noise that is caused b j mechanical switching. The PRO - 
CONTROL FOUR is the -rtcst flexible, simple to operate, con- 
trol center/preamplifier ever designed. 

A special "direct" mode bypasses both tone cortrots, as 
welt as all signal processing circuitry, to create the ultimate 
pure signal path. a `straight wire with gain." Our exclusive 
"AutoBddging"' circuit provides all the necessary processing, 
for mono-bridgtrig.af tvtWo re4 a 

Five tape monitor circuits for audio tape cecks ando -- 
VCR's provide the highest degree of recording/dubbing '.lexi- 
bility to be found anywhere. Three additional inputs are pro- 
vided for compact disc player, tuner and phonograph. Two 
more loops are provided for signal processo -s, (such as 
equalizer, noise reduction, range expander, etc.) and mai be 
individually switched into the signal monitoring path a -El o 
recording path. 

STEP UP to a new "high" in audio reproduction witi the 
PROCONTROL FOUR, our technologically advanced digital 

d r n till 

16 -PAGE, FULL -LINE, FULL -COLOR BROCHURE, AND $19.95 SYSTEM -EVALUATION KIT: 1- 
12" LP Spectrum Analysis Test Record. 2 -sets of Cornputone Charts. 1-Conrector Cable for 
comparison test. 1 -instruction folder for use with your present stereo system. JUST WRITE TO 
US OR CIRCLE READER SERVICE CARD for FREE SPECIAL OFFER DETAILS. 

Enter No. 30 on Reader Service Card 
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"EXPLOSIVE" MOSFET POWER... 
CLEARLY A BEST BUY 

THE NEW / //, "PRO-POWER FOUR" 
MOSFET AMPLIFIER IS OUR BEST BUY, AND HERE ARE 

A FEW REASONS "WHY": 
REASON #1: Dynamic Power to spare, up to 550 watts into 2 ohms. 
REASON #2: High Current where it's really needed. 50 Amps per 
channel available for instantaneous peak output capability of 2500 
watts per channel. 
REASON #3: Pure tube -like sound... smooth, clean, no "edginess," 
through the superb-and costly-MOSFET fully -complementary 
power output stages. You MUST hear this rib -cage -rattling superb 
new Audio Amplifier... hear the MOSFET difference, so pure it out- 
performs even the "esoteric," "price -no -object" amplifiers! 
REASON #4: Distortion -free performance, typically 0.02% THD and 
IMD, with TIM unmeasurable. Continuous FTC total power of 410 
watts at 8 ohms, 20Hz to 20kHz, 205 watts channel, <0.05% THD. 

REASON #5: Precision -Calibrated 40 -LED Power Meters, allowing 
continuous and accurate monitoring of each channel's performance 
at 2 ohms, 4 ohms, and 8 ohms. 
REASON #6: It is guaranteed to improve and enhance your 
present receiver or Integrated Amplifier, with our $39.00 Power 
Coupler, the PC1. It enables you to plug in any Soundcraftsmen 
Amplifier to your existing stereo system, whether Receiver, or Inte- 
grated Amplifier. 

REASON #7: The Pro -Power Four is an ideal "main component" for 
up-grading-or starting-a High Powered stereo system. It is capa- 
ble of fully reproducing, with distortion -free, spine -chilling sonic 
clarity, all of the demandingly high dynamic peaks inherent in the 
new Compact Discs and Hi-Fi VCR's. 
REASON #8: Full-size 19" Rackmount panel with dark charcoal off - 
black finish, is a standard feature, as shown, with optional hard- 
wood side panels available. 
REASON #9: Speaker System switching, 1, 2, or both... plus the High 
Current low impedance power to drive Multiple Speaker Hookups in 
addition to Systems 1 and 2. 

REASON #10: It shares the outstanding PerformanceNalue rating of 
all 16 Soundcraftsmen Professional and Hi-Fi amplifiers, ALL 
designed AND manufactured right here in Santa Ana, California. Our 
410 -watt total FTC continuous power Basic Amplifiers start as low as 
$449.00, and a complete 410 -watt system. including our AM -FM 
Tuner and Control Center Preamplifier, at just over $1,000.00. 
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The new PRO -CONTROL FOUR from Soundcraftsmen provides 
CMOS digital -control electronic switching for noise -free and 
distortion -free recording and listening enjoyment. All signal routing is 

accomplished with Soundcraftsmen's new MOS-TROL® high- 
performance electronic circuitry. This method allows all Signal Paths 
to be optimized and located near the input and output pc -board 
mounted jacks, which measurably lowers noise and cross -talk. The 
integration of buffered inputs with CMOS and proprietary circuitry 
completely eliminates the distortion and degradation caused by other 
presently available, but now outmoded, electronic switching 
techniques. 

The PRO -CONTROL FOUR has the capability for handling up to 
EIGHT input sources: CD/DAT, Phono, Tuner, Tape 1, Tape 2, Vid/ 
Aud 1, Vid/Aud 2 and Vid/Aud 3. The sources selected for Line Out 
or Tape Out (or both) are indicated by sequentially selected LED 
illumination. Automatic muting insures elimination of noise and 
transients during source selection and all operational switching. 

FEATURES 
Preamplifier/Control Center with MOS-TROL® Digital CMOS 

Switching Five Video/Audio Tape Monitors with 5 -Way Dubbing 
DIRECT MODE bypasses all processing, unnecessary circuitry 

& switches Two Signal Processor Loops Sub -Sonic Filter 
AUTO -BRIDGE® Circuit-Triples Amplifier Power Illuminated 

Volume Control pointer Recording circuits independent of Listen 
circuits Illuminated function operations Universal impedance - 
matching for all inputs and outputs Discrete Phono Preamps 
Stereo Headphone Jack 

Totally independent Line and Tape sections allow for the ultimate in 
Control -Center flexibility-for example, a user can record a Phono 
source to any or all Tape and Vid/Aud outputs while at the same 
time be listening to the CD input. 

EIGHT outputs are available: Normal A & B Line Outputs, "AUTO- 
BRIDGE®" circuitry that electronically inverts A & B Line Outputs for 
tripling the power by bridging, an independently amplified Head- 
phone Output, and 5 Tape Outputs: Tape 1, Tape 2, Vid/Aud 1, 2, and 
3. Two additional inputs and outputs-External Loops-are provided 
for processing of either Line or Tape signals, plus Switchable 
Sub -sonic Filters for both Line and Tape signals, as well as Bass 
and Treble Controls. 

There is also a "DIRECT MODE" (STRAIGHT LINE) to bypass the 
External Loops, Sub -sonic Filter, and Tone Controls, creating the ulti- 
mate pure signal path, a true "straight wire with gain.' The 
"DIRECT MODE" selection eliminates all signal processing and 
unnecessary signal paths to allow for the utilization of the full capa- 
bilities of CD players, and Soundcraftsmen's DISCRETE Phono 
Preamps provide the ideal means for superb LP reproduction. 

SPECIFICATIONS 
THD: <0.005% IM: <0.005% Frequency Response: 20Hz- 

20kHz ± 0.1dB Maximum Output: 10 volts Phono Overload: 150 
millivolts S/N Ratio: Phono: 97dB, High Level: 116 dB Input Sen- 
sitivity (.5v out): Phono: 2.5 millivolts, High Level: 125 millivolts 
Output Impedance: 180 ohms Tone Controls: Bass (100Hz): 10dB, 
Treble (10kHz): 10dB 19" x 3.5" x 10.5" 

PRICES AND/OR SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 2200 SO. RITCHEY 
Enter No. 30 on Reader Service Card 

SANTA ANA CA 92705 U.S.A. 



MADE IN 

U.S.A STORY 
Soundcraftsmen Celebrates Its 19th Year of Manufacturing Audio Components 

for the Discriminating Audiophile... Right Here in Santa Ana, California 
From the introduction of our first Equalizer in 1969, through to our 
present-day product line of 26 models of U.S. Made Amplifiers, Pre - 
amps, Equalizers, and Analyzers, all made right here in Santa Ana, 
our goal has been to Design and Manufacture very affordable State - 
of -the Art "SEPARATES;' with all of the unique and necessary fea- 
tures that audiophiles demand... and to assure the highest level of 
performance, 35% of Soundcraftsmen's Production Staff is involved 
in Quality Control procedures... 100% Quality Control is seen on 
EVERY unit manufactured, and EVERY transistor and EVERY cir- 
cuit board is put through an individual test. 

PRODUCTION AREA, MAIN PLANT 

CIRCUIT BOARD LAYOUT 

More Importantly, EVERY completed unit is final Q -C Tested 3 
TIMES! ...First, EVERY unit is electronically tested for specifica- 
tion accuracy... and Second, EVERY unit is connected to a High 
Fidelity system and listened to-just like you would at home.. and 
Third, if your unit meets or exceeds the critical standards set forth on 
these tests, it is then hooked up and tested again on the final packing 
line, before it is packaged for shipment. EVERY unit, absolutely no 
exceptions, is FINAL -TESTED 3 SEPARATE TIMES, in 3 SEPA- 
RATE DEPARTMENTS, to assure you unsurpassed Reliability as 
well as superb Performance. 

PRECISION COIL -WINDING 

ENGINEERING AND DESIGN 

HAND-CRAFTED COMPONENTS 

- t 

QUALITY CONTROL #1 

Meet Paul Rolfes, Chief Engineer, V.P., and inventor of 
Soundcraftsmen's many "FIRSTS" in amplifier technology 
His inventions in electronic power circuitry have resulted in more than a dozen original patents, plus all 
the following Audio industry "FIRSTS": 

FIRST-with signal -tracking multiple -rail power supplies. 
FIRST-with fully electronic automatic resetting crowbar circuitry. 
FIRST-with Phase -Control -Regulation power supplies. 
FIRST-with automatic low -impedance power supply selection. 

The Audio Industry's Most Complete line of Power Amplifiers- 16 Models of Power Mosfet and 
Class H Amplifiers, from 125 Watts p/c to 375 Watts p/c I@ 8 ohms, 20-20kHz, <0.05% THD. 

res. rush me the name of my nearest dealer, 1986 Buyer's Guide, and into oon 
IFREE 16 -page color Brochure and 12" LP Test Record System Evaluation Kit. I 

Mail to Soundcraftsmen. 2200 S. Ritchey, Santa Ana, CA 92705. 

I Name 
Address 
City 
State Zip 

I 

FREE! 
16 -PAGE FULL COLOR BROCHURE, AND 
S19.95 SYSTEM EVALUATION KIT: 1-12" LP 
Spectrum Analysis Test Record, 2 -sets of 
Computone Charts, 1 -Connector Cable for 
comparison test, 1 -instruction folder for use 
with your present stereo system. Send cou- 
pon for FREE SPECIAL OFFER DETAILS. 



1988- BUYERS' GUIDE to SEPARATES 
19" RACK -MOUNT AUDIO COMPONENTS FOR THE SERIOUS AUDIOPHILE 

A CONDENSED GUIDE 

LISTING FEATURES, 

SPECIFICATIONS, 

SIZES AND PRICES... 

Power Amplifiers 

PRO-POWER FOUR, MOSFET stereo power amp 
300 Continuous RMS Watts per channel @ 4 ohms, 
205 Continuous RMS Watts per channel @ 8 ohms, 20- 
20kHz, 450 Watts RMS @ 2 ohms, 900 Watts RMS 

4 ohms Bridged. THD < 0.05%, Hum and Noise: 
-105 dB, Front Panel switching for 2 pair of speaker sys- 
tems. 40 -LED 0-1600 Watt Power Meters. 
19"W x 51/4"H x 11"D, 30 lbs $749 
PRO-POWER THREE MOSFET stereo power ampli- 
fier, same as Pro -Power Four, except no 40 -LED power 
meters. 30 lbs $649 

PRO-POWER EIGHT MOSFET stereo power amp. 

600 watts per channel continuous RMS power into 4 

ohms; 375 watts per channel continuous RMS power 
into 8 ohms, 20-20,000 Hz with no more than 0.05% 
THD; 900 watts per channel RMS into 2 ohms; Freq. 
resp. 20-20,000 Hz t0.1dB; S/N -105dB; slew rate 
50V/m.sec; TIM unmeasurable; IM 0.05%. 
19"W x 51/4"H x 16'/z"D; 67 lbs. $1,399 

PM840 Power Amplifier, MOSFET stereo, features 
no -current -limiting power supply, 300 w/p/c RMS into 
4 ohms; 450 w/p/c RMS into 2 ohms; 205 w/p/c into 
8 ohms @ <0.05% THD; Freq. rasp. 20 to 20,000 Hz 

30.1dB; S/N>105dB; slew rate 50 V/microsec; 
TIM unmeasurable; damping factor 200. 

81/2"W z 5"H x 12"D; 22 lbs $549 

PCX -2 19" Rack Mounting kit for, two PCR800 or 
PM840's, 2 lbs $49 

PCR800 Power Amplifier, MOSFET stereo, 205 
watts per channel continuous RMS 20-20,000 Hz into 
8 ohms <0.05% THD; TIM unmeasurable; S/N -105dB; 
81"W x 5"H x 12"D; 22 lbs. $499 

A5002 Power Amplifier, Class -H Vari -Proportional 
circuitry and Autobuffer for continuous operation into 
2 ohms. Features auto crowbar protection circuit for out- 
put protection without current limiting; 40 -LED 0-1,000 
Watt power output Meters; Front -Panel switching for 2 

pairs of speakers; True Clipping indicators; Input Level 
controls. Output power 250 W/ch into 8 ohms, 375 W 
into 4 ohms continuous RMS, 20-20,000 Hz at <0.09% 
THD; S/N >105 dB; slew rate >50 V/microsec; TIM 
<0.02%. 
19"W x 7"H x 12"0, 50 lbs $699 
A5001 Power Amplifier, Same as A5002 except no 
Meters and no Input Level controls. 50 lbs $749 

PRO -REFERENCE TWO, Studio Monitor quality 
MOSFET Stereo Amplifier. LED Meters monitor 
output of each channel in dB from -40dB to +3dB 
(200 Watts per channel into 8 ohms). True Clipping 
indicators, switching for two pairs of speakers. 
Power Output: 100 W/ch into8 ohms, 190 W/ch into 
4 ohms continuous RMS, 20-20kHZ at <0.05% THD. 
S/N> 105d B. 
19"W x 51/4" H x 101/2" D, 30 lbs $699 
PRO -REFERENCE ONE, Same as above except no 
meters and no speaker switching, 28 lbs $599 

Signal Processors 

AE2000 Real Time Analyzer/Equalizer, World's 
most accurate (0.1dB) Real -Time Analyzer/Equalizer. 
The first and only analyzer with: Two independent real- 
time analysis systems, (a Direct 100 -LED display with 
2dB readout and a 0.1dB readout Differential/ 
Comparator.) Pink -noise generator, 10 -octave Real -Time 
Display with Adjustable Decay rate, Mic. preamp, input 
for analysis for any Signal Processor, Autoscan mode. 
Center frequencies 32, 64, 125, 250, 500, 1k, 2000, 
4,000, 8,000, 16,000 Hz: display accuracy 0.1dB; Auto - 
Scan sweep rate 0.1-10 secs/octave: Mic. pteamp input 
impedance 2K ohms; Frequency response 20-20,000 Hz 
± 0.1dB; includes 20 -Band all -Passive -Coil Equalizer, 
with boost/cut range ±15db, max. 22db, 0.1dB 
Differential/Comparator readout accuracy LED's for 
instantaneous and precise in/out signal ballancing, THD 
<0.01%, TIM unmeasurable, Hum and Noise -114dB at 
full output. EO Bypass/Defeat, Monitor and Record 
selectors on front panel. 
19"W x 51/,"H x 11"D, 21 lbs $799 

DC4415 Third -Octave Equalizer, stereo with 21 

controls/channel. Center frequencies 40, 50, 63, 80, 100, 
125, 160, 200, 250, 315, 400, 500, 630, 800, 1,000, 1,600, 
2,500, 4,000, 6,300, 10,000, 16,000 Hz: Features EO 
defeat; Infrasonic filter; Tape Monitor and Tape Record; 

Differential/Comparator' circuitry for Unity Gain setting 
to within 0.1db accuracy for highest Dynamic Range 
capability. THD and IMD 0.01% at 2 V; S/N 114dB at full 
output; input imp 47,000 ohms. 
19"W x 51/4"H x 11"D, 16 lbs. $599 
DC2215 Differential/Comparator® Equalizer, 
Stereo 10 -band, with Differential/Comparator® True -Unity - 
Gain circuitry for Input -to -Output balancing accuracy to 
within 0.1dB. Equalizer filter circuits use precision wire - 
wound Passive -Coil inductors for high gain, low noise 
and distortion. Front panel controls include Tape moni- 
tor, LED defeat/Ea defeat and EO Tape Record. THD 
and IMD <0.01% at 2 V; S/N ratio 144 db at 10V; boost/ 
cut range ± 15 dB, max 22dB. Includes Frequency Spec- 
trum Analyzer Test Record, Computone Charts, Cables. 
19"W x 51/4"H x 11"D, 17 lbs. $399 
DC2214 Differential Comparator Equalizer. 
Same as DC 2215 except equalizer filter circuits have 
op -amp synthesized inductors. THD and IMD <0.01% at 
2 V; S/N ratio 106 dB at 10 V; boost/cut range ±12 dB, 
max 18 dB. 
19"W x 31/,"H x 9"D, 13 lbs $299 

Preamplifiers 

PRO -CONTROL FOUR Preamplifier, with digital 
CMOS switching. Ten total inputs, 5 tape monitors, 2 
signal processing loops. Direct mode, Auto -Bridge 
circuitry, Bass and Treble Controls. 
19" W x 31/2" H x 1 1" D $699 

DX4200 Preamplifier/Equalizer, with Compact 
Disc Player and Video/Audio inputs. Phono preamp has 
Variable Cartrdige Loading (50-800 pF, 100/47,000 ohm), 
phono level controls for adjustable t 20 dB gain; MC 
variable reluctance or MM cartridge inputs; 3 -way Tape 
Dubbing; 2 external Signal -Processor Loops; conven- 
tional line outputs plus separate Autobridge Line Out- 
puts for Mono Bridging of Most Amps; EO S/N 114 dB; 
Passive -Coil filters with 15 dB boost or cut for each 
octave, max 22 dB; Differential Comparator circuitry for 
True 0.1 dB Unity -Gain EO balancing; includes Fre- 
quency Spectrum Analyzer test record and instant reset 
Computone Charts. 
19"W x 51/4"H x 11"D, 20 lbs. $699 

DX4000 Preamplifier. Same as DX4200 without 
phono cartridge matching controls and Equalizer, but 
with 3 external loops. 
19"W x 31/2"H x 11"D, 15 lbs. $439.00 

DX3000 Preamplifier, Inputs for CD player, Video/ 
Audio, Tuner, Phono, Two Tape Decks with dubbing, 
Bass and Treble controls, and signal processor loop. 

THD -0.01%, S/N 95 dB. 
19"W x 2%"H x 10"D, 10 lbs. $329 

Tuners 

T6200 AM/FM Stereo Digital Tuner Digital quartz 
PLL tuner with 16 Station presets, 5 -digit Station Read- 
out, Auto -Scan tuning, active High Blend filter. Broad - 
Bend AM switch, 19" rack -mount front panel. IHF sens 
1.6 µV; S/N 75 dB: distortion 0.08%. 
19"W x 23,4"1-i a 12"D, 10 lbs. $299 

FREE! 16 -PAGE, FULL -LINE, FULL -COLOR BROCHURE, AND $19.95 SYSTEM -EVALUATION KIT: 1-12" LP Spec- 
trum Analysis Test Record, 2 -sets of Computone Charts, 1 -Connector Cable for comparison test, 1 -instruction 
folder for use with your present stereo system. JUST WRITE TO US OR CIRCLE READER SERVICE CARD 
for FREE SPECIAL OFFER DETAILS. Enter No. 30 on Reader Service Card 
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