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Choosing a CD player isn't as easy as it used 
to be. The best single -disc players are often 
very expensive and unnecessarily compli- 
cated. Changers offer multi -disc convenience 
But because they're generally not designed 
for the serious listener, they cut corners off 
performance They make it difficult to play 
just one CD. And their mechanisms are slow 
and dunky. 

You could partially solve this dilemma 
by buying both a single -disc player and a 
changer. But now, thanks to Nakamichi, 
there's a much better solution. 

The MusicBank System' lets you load up to six discs 
for multi -play yet always accommodates a seventh single- 
play disc. You can easily load or eject discs via a familiar 
single -disc tray. 

Take a close look at Nakamichi's new 
CDPlayer2, for example On the surface, it 
looks like a conventional single -disc player 
(only less cluttered and generally more pleas- 
ing to the eye of most beholders). Look inside, 
however, and you'll find something totally 

The Nakamichi 
The End of the Single -vs. 

unique: the Nakamichi MusicBank System. 
The MusicBank System employs an inge- 

nious "1+6" stocker mechanism that provides 
advanced multi -disc playback capability with- 
out the clumsiness of typical 
changers. 

The large diameter Disc Stabilizer 
magnetically clamps onto each disc to 
suppress vibrations during play. 

You can store up to six CDs in the MusicBank 
System, loading and unloading discs just as 

you would with a single -disc player. You can 
play a single CD at any time without ju yy ing 
discs. And you don't even have to remove the 
single disc to play any of the stored discs. 

You also get a full complement of easy - 

to -use single- and multi -disc programming 
capabilities, induding delete play, 3 -way 

random play, 3 -way repeat play, and a 50 - 
program memory. There's even Nakamichi's 
convenient Synchro Recording feature that 
automates CD dubbing with virtually any 
Nakamichi remote -controlled cassette or DAT 

deck. And whatever you ask of the MusicBank 
System, you'll find it responds quickly, 
smoothly, and quietly. 

But forget about CDPlayer2's multi -disc 

capability for a moment. When it comes to 
sonic performance, CDPlayer2 must be com- 
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Measurements of focus servo error with and without 
the Disc Stabilizer reveal a dramatic improvement. 

pared to the most ambitious, high -end single - 
disc players-the ones that typically cost hun- 
dreds, and even thousands, of dollars more 

CDPlayer2 uses Nakamichi's 
newly developed Enhanced 
Linearity 20 -bit DIA Converters. 
Unlike other so-called high -reso- 

lution systems, it is an innovative 
and real solution to the problem 
of converter precision. With this 
new technology-plus an 8 -times 
oversampling digital filter im- 
proved linear -phase 3rd -order 

CDPlayer2 comes with a full -function 
wireless remote control. 



MusicBank System: 
Multi -Disc Player Dilemma. 

Bessel -type active analog filtering, and numer- 
ous other Nakamichi refinements-CDPlayer2 
sets a new standard for musical accuracy. You'll 
hear musical detail, soundstage precision, and 
ambience you never knew existed on your CDs. 

To further assure even the finest musical 
subtleties are preserved, CDPlayer2 has a 
large -diameter, magnetically chucked Disc 
Stabilizer. It suppresses the effects of external 
vibrations and dampens disc resonances that 
can lead to excessive focus servo activity and 
sonic smearing. 

The OMS -2000's optical transport mechanism 
provides absolute positioning with unrivaled precision. 

As impressive as CDPlayer2's internal fea- 
tures may be, the full story goes considerably 
beyond what lies behind its front panel. After 
all, advanced CD player technology of this 
kind is not developed overnight. CDPlayer2 
and, for that matter, all other Nakamichi CD 
players and digital audio products, benefit 
from years of fundamental research that has 
put Nakamichi at the forefront of optical disk 
and digital signal processing technologies. 

Just to put things into perspective, for 
a few hundred thousand dollars more 
than CDPlayer2 you can own a Nakamichi 
OMS -2000 optical disk analysis system. This 
remarkable read/write instrument can handle 
virtually every type of optical disk medium 
that has been or will be developed. The opti- 
cal transport and disk drive mechanism are 
designed and manufactured by Nakamichi to 
unheard-of levels of precision-many orders 
of magnitude greater than that required 
for CD players. And through a sophisticated 
computer interface, the system permits a vast 
array of revealing measurements to be made. 
The list of companies using the OMS -2000 
reads like a Who's Who of data industry giants. 

The Nakamichi OMS -2000 optical disk analysis system 
has become the de facto standard in the data storage industry. 

In fact, Nakamichi can rightfully claim a 95 
per cent market share in optical disk analysis 
equipment of this type. 

It was Nakamichi's experience in develop- 
ing the OMS -2000 that revealed, for example, 
the importance of keeping the signal path 
between the laser and the signal processing 
circuitry as short as possible. Accordingly, the 
RF amplifier in CDPlayer2 is mounted right 
at the optical transport rather than remotely 
on the main circuit board as it is with conven- 
tional players. This, together with a new high. 
stability servo circuit developed with the aid 
of the OMS -2000, delivers much improved CD 
tracking and imaging accuracy. 

The OMS -2000's computer interface enables 
measurements that have yielded invaluable data and 
insights on optical disk technology. 

But Nakamichi also knows that fine audio 
components cannot be developed in the labo- 
ratory alone. That's why the Nakamichi head- 
quarters research and development facility 
includes a lavish concert hall and special lis- 

tening room. They provide a "live vs. repro- 
duced" reference standard against which 
Nakamichi engineers can continually judge 
the success of their designs. 

You can be the judge when you visit your 
Nakamichi dealer. Audition CDPlayer2 or 
CDPlayer3, both featuring the MusicBank 
System. If you don't need multi -disc capabil- 
ity, ask about CDPlayer4. Compare them to 
other players for musical accuracy, ease of use, 

smoothness of operation, construction qual- 
ity, versatility, and value. After that, the choice 
will be easy. 

The ultimate reference standard: the Nakamichi 
Concert Hall and Listening Room are extravagant, yet 
essential, "test equipment" in the Nakamichi product 
development cycle. 

Write or call for complete information on 
Nakamichi's new line of CD players, cassette 
decks, and receivers. 
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MusicBank System" is a trademark of Nakamichi. 

Nokomichi 
Nakamichi America Corporation 
19701 South Vermont Avenue 
Torrance, CA 90502 (800) 421-2313 
In California: (800) 223-1521 
Nakamichi Canada: (800) 663-6358 
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TWO'S COMPLEMENT 

PROCEED 

Proceed digital components. Innovative 
expressions of technology dedicated to a 

singular goal: reconstruction of the musical 
information encoded it the digital medium 
with convincing fidelity 

The PCD compact disc player integrates 
original Proceed digital design concepts into a 

single chassis, offering unprecedented sonic 
performance and manufacturing quality in its 

class. 

The PDP digital processor improves upon tech- 
nology developed for the PCD and provides 
our finest performance level of digital to 
analog conversion for all existing digital 
sources. 

The PDT digital transport combines our PCD 

transport mechanism with active circuitry 
which supplies a superior quality digital 
output to complement an external processor 
An ideal component for those seeking the 
highest level of sonic performance from 
compact disc. 

PROCEED" products are manufactured and distributed world ivi Je :_y MADRIGAL ALAIO LABORATORIES 'O. Sox 781, Middletown. C7 Oí-157 FAX (203) 34r 1 



When it comes 
to great audio, 

we're not afraid 
to cut corners. 

What's true in life is true in loudspeakers: Ifyou don't keep 
an open mind to new ideas you'll end up pretty square, like 
most speakers in the world. 

At NHT® we're obsessed with great sound and the tech- 
nology that creates it. That's why our speakers are angled at 
21 degrees. It's part of an acoustic technology called Focused 
Image Geometry. It's one reason our unusually shaped 
speakers give you exceptionally accurate sound. 

An example of better thinking going in, and better sound 
coming out. That's our angle. 

EVERYTHING YOU HEAR IS TRUE. 

Now Hear This, Inc., a subsidiary of International Jensen Incorporated, 537 Stone Rd., #E, Benicia, CA 94510 
For the NHT dealer nearest you: (U.S.) call 1-800-NHT-9993; (Canada) Artech Electronics Ltd., Dorval, Quebec H9P 2S4 
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STRAIGHT WIRE 
The Shortest Path Between You And The Music 
1909 HARRISON ST., SURE NIB, HOLLYWOOD, FL 33020, 305/925-2470 

What you get out of 
an audio component 
depends on what 
you put into it. 

I 
*I> 

Inquire about our in -home 
cable audition program. 
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"Shure's most recent 

version of its top model, 
the V15 Type V -MR... 

strikes this listener 
as perhaps the most 
musical -sounding 

phono cartridge 
ever made." 

Hans Fantel 

The New York Times 

SHURE° 
For product literature, call 1-803-257-4873 

(In Illinois,1-800.629-8522) 

SIGNALS & NOISE 

The Big Picture 
Dear Editor: 

I would like to say how much I en- 
joyed reading James C. Davies' "Fo- 
rum" article on high -definition televi- 
sion (March). 

I have been doing research on the 
Japanese consumer electronics indus- 
try for the last five years and have 
followed very closely the development 
of HDTV as well as the increasingly 
political discussions on standardiza- 
tion. I am regularly amazed at the lack 
of consideration of the broader picture 
in this very major issue, including po- 
tential profitability, the ability to offer 
the best service and products to con- 
sumers, and making good use of avail- 
able resources in both hardware and 
software. Davies' article is the first I 

have read which takes a sensible ap- 
proach to all these points and rises 
above hysteria in considering the de- 
velopment of a system that is going to 
play a major part in people's lives as 
we go into the next millennium. It is all 
too easy to approach HDTV as just an 
ego boosting tool that is relevant only 
to the picture on our television screens 
rather than an important technology 
which will improve the quality of our 
lives in ways most people have not 
considered to date. 

Congratulations again to Davies on a 
brilliant, insightful article. I look forward 
to reading many more in future issues. 

Virginia Kouyoumdjian 
Senior Analyst 

Baring Securities (Japan) Ltd. 
Tokyo, Japan 

What Spins Around ... 
Dear Editor: 

Having retired after some 35 years in 
the audio field, including 20 with a 
manufacturer, I have drifted away from 
audio. I now spend most of my spare 
time on photography and reading. 

The other day, I thought I'd see how 
the old audio field is doing, and picked 
up your current issue. I had to look at 
the date to see for sure that I had not 
picked up an ancient copy. It was al- 
most like moving through a time warp! 
Maybe I've been around too long. May- 
be the industry is now run by yuppies 
who don't remember the heydey of au- 
dio, with the Audio Fairs and the New 
York City Hi-Fi Shows. Or maybe the 
old adage that nothing is new under 

the sun applies. Whatever-I was 
floored by your current issue. 

I flipped through it, and an ad 
popped off the page announcing the 
merits of tubes versus transistors. 
Tubes??? Do you mean that there are 
really people who are ready to admit 
that maybe tube equipment does have 
a better sound than solid state, with its 
obvious coldness? Are you planning 
an article on the Williamson circuit?! 

Then I encountered a whole raft of 
ads and articles on three -speaker sys- 
tems. We are suddenly inundated with 
subwoofers in the middle and two main 
units on either side. My God-I've 
used that approach for several de- 
cades, but even I wasn't new at it. 

Remember Motorola? Well, back in the 
days of stereo consoles (you do re- 
member them?), Motorola decided to 
combine bass from left and right into a 
common woofer. Now, all of a sudden, 
all the audio yuppies are coming out 
with three -speaker systems. Maybe in 
the near future, JBL will bring back 
their Paragon system! 

And then I came across the latest 
gimmick: Surround sound. Call it what 
you will, it is nothing but a variation on 
four -channel sound-whether SQ, QS, 
Dolby Surround, CD -4, you name it. 
The approach is the same. Now all the 
guys who said 20 years ago that their 
wives wouldn't allow four (or six? Cr 
eight?) speakers in their living rooms 
are suddenly saying we should put 
four (or six or eight) speakers in our 
living rooms. We who never gave up 
on surround sound are amazed at how 
the new breed is about to find out how 
great the sound is that we've been 
living with for several decades. The 
industry has only some new words for 
it-ambience processors, digital signal 
processors, environmental processors, 
dynamic logic, et al. 

We won't get into a recent article I 

read on binaural. I still have some LPs 
cut by Emory Cook in the binaural pro- 
cess. Maybe they will be worth some- 
thing if the time warp continues, and 
the present-day experts continue to re- 
invent what we seniors have long had 
the pleasure of experiencing. 

Keep up the good reading material. I 

may resubscribe. I may even reinvent 
the air coupler or the R -J enclosure! 

Jack Hartley 
Lakehurst, N.J. 
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Signature Reference Series: 
The Very Best of the Best 

The legendary sound of Polk loudspeakers has for 

years been exemplified by its flagship Signature 
Reference Series (SRS), the speakers that carry 

Matthew Polk's signature. Indeed, the SRS 
loudspeakers have been largely responsible for Polk's 

reputation among audiophiles as a true innovator in 

sound reproduction. 
Polk now introduces its SRS 1.2TL, 2.3TL and 

3.1TL, each featuring the latest breakthroughs in 
loudspeaker technology. Following is a technical brief 

of why the SRS speakers sound so remarkably like a 

live performance. After reading this information, it is 

hoped that you listen carefully to the SRS 
loudspeakers at your Polk Audio dealer. While you 

will probably hear things you have never heard from a 

stereo system, you can be assured that everything you 

hear is true. 

It All Begins With the Sonic 
Excitement of Polk's Stereo 

Dimension Array _(S DA) 

Years ago Polk Audio recognized the importance 
of more absolute separation of information reaching 

Polk's "True Stereo" SDA technology delivers left 

signal information to your left ear and right signal 
information to your right ear. Each ear only hears its 
proper signal, thereby maintaining full stereo 
separation. The resulting soundstage is dramatic. 
Closing your eyes, you can imagine the entire 
orchestra in front of you, pinpointing the location of 
instruments with incredible accuracy and depth. 

Experts have called the Polk SRS Series featuring 
the revolutionary Stereo Dimensional Array (SDA) 
technology "mindboggling...astounding... 
{labbergasting...a new dimension in sound." 
Others, after hearing the remarkable wide sound 
stage created by this technology, have discovered 

new life in their favorite musical selections. It is 

"True Stereo" by Polk. 

Each Polk SDA incorporates a special extra set of drivers which radiate 
a difference signal that cancels the undesirable signal going from the 

wrong speaker to the wrong ear (interaural crosstalk distortion). 
The result is True Stereo reproduction. 
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each ear. Of course, the fundamental concept of 
stereo reproduction is that there are two separate 
channels of information, each intended for one ear 
only (i.e. "true stereo"). 

To more accurately reproduce sound as it was 

originally created, it is vital that the integrity of this 
separation of information be maintained. With 

conventional speaker systems, each ear hears both 
speakers, and the separation is minimized. The 
resulting soundstage is reduced to the small space 

between the speakers. A large symphony orchestra is 

reduced to only a few feet wide and a few inches deep. 

The Crystal Clear Imaging of 
Poly's Line Source Array 

Even the best of conventional loudspeakers suffer 
from blurred imaging and tonal coloration caused by 

unwanted floor and ceiling reflections of midrange 
frequencies. Reflections reaching the listener even 

within 5 milliseconds of the original signal will 

"smear" the image. Polk, however, minimizes the 
damaging effects of undesired reflections with its Line 
Source Array technology. 

8 AUDIO/OCTOBER 1990 
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GOOD 

Polt SRS Series 

UNDESIRABLE 

Conventional Speakers 

By precisely positioning high frequency and midbass drivers according 
to their dispersion characteristics and by controlling the radiating 

area of the system as a function of acoustic wavelength, Polk's Line 
Source Array produces stable, crystal clear imaging. 

By controlling the vertical dispersion of these 

frequencies, a much higher level of imaging purity is 

achieved. The sound becomes more "open" by reducing 

the effects of undesired room interactions. 
Consequently, the listener is given a wider range of 

optimum listening positions in the room. 

Additionally, the SRS 1.2TL and 2.3 TL utilize 

Polk's Progressive Point Source technology to 

maintain a Constant Vertical 

Directivity of mid and high 
frequencies, which prevents 

undesirable beaming. As frequencies 

increase, the tweeter array adjusts its 

radiation area and eventually becomes 

a single point 
source at the very 

highest of 

frequencies, 

eliminating high 
frequency interactions 
between multiple 
drivers. 

The Full Impact of 
Polk's Mid and Low 

Frequency Performance 

Even the smallest SRS, the 3.1TL, delivers the 
kind of bass that will give you goosebumps. Each 
SRS model features an array of Poly's exclusive 

Trilaminate Polymer 6 1/2" midbass drivers that 
exemplify today's state-of-the-art loudspeaker 

technology. By combining three complementary 
materials, each with a specific beneficial property, a 

performance level is attained that is beyond the reach 

of conventional drivers that use simple paper or 

vacuum -formed plastic cones. 

One of the laminates is very light, yet structurally 
strong. Another is extremely stiff with an unusually 

high speed of sonic wave transmission, and the other 
has a uniquely effective damping property that 
removes sonic 

coloration. 

AUDIO/OCTOBER 1990 9 



Contributing to the deep, tight bass 

response of these drivers are the 
costly butyl rubber surrounds 
that offer more accurate 
cone movement. 
Additionally, these 
surrounds will not 
deteriorate over time as 

do the foam surrounds 
found on many drivers. 

And, high temperature 
aluminum voice coils are 

used to assure long term 
reliability even with extended 

playing at maximum output. 
These drivers are light Fast, light Polk 

and Last, providing Trilaminate 6 1/2" Drivers, 
using the best of materials technology, 

this provide superior transient response and detail, o iS design project were to: superior transient response 
and detail. No other speaker system available today 

can boast the uncompromising technical superiority 
of these Polk designed and engineered drivers. 

The 3.1TL features five active Trilaminate 6 1/2" 

drivers that are acoustically coupled to a 12" critically 
tuned bass radiator. In total, the low frequency driver 

system has a surface area of 178 square inches, more 
than enough to create an emotional, if not physical, 

reaction to the thunderous, yet clean, tight bass. 

The SRS 2.3TL and 1.2TL, each with a bass 

included. Indeed, listening to either of 
these loudspeakers with Polk's "Bass 

Brace" or "Spiked Feet" in place, 

will prove to be a new, 

exhilarating experience. 

An Engineering 
Breakthrough: 

The Remarkable 

SL 3000 Tweeter 

Three years ago, Matthew 
Polk and his team of engineers 

set out to develop the world's finest 
1 -inch dome tweeter to be used in his 

flagship SRS speaker systems. The objectives 

1) Set a new standard for flat frequency response 
2) Extend frequency response, free of peaks, to 

beyond 26 kHz 
3) Increase power handling capacity 
4) Maintain high efficiency. 

Polk engineers, in conjunction with the Johns 

Hopkins University Center for Non -Destructive 

Testing, utilized Laser Interferometry to test a vast 

number of tweeter designs and materials in their 

search for high frequency perfection. This advanced 

radiating area exceeding that of a 40" woofer, have 

the ability to produce powerful, deep bass with 

virtually no distortion. Indeed their low frequency 
reproduction may be unsurpassed in the history of 
loudspeaker design. While bass distortion is typically 

a function of the loudspeaker in any music system, 

the SRS 2.3TL and 1.2TL actually yield less 

distortion at 25 Hz than many audiophile quality 
tube amplifiers. 

To enhance the full impact and dimension of 
Polk 's low frequency performance, both the 2.3 TL 
and 1.2TL may be physically coupled to the listening 
room wall or floor with the appropriate hardware 

application of laser technology allowed Polk to study 

digital holograms of tweeters in operation. 
Exhaustive tests were conducted in developing a 

revolutionary dome which would produce perfect 
motion without the 
sonic degradation 
caused by standing 
waves. Ultimately, 
it was found that by 

vapor depositing 
stainless steel and 
aluminum on a 

polyamide surface, 

The Polk SL 3000 Trilaminate Dome Tweeter 
sets new standards for bandwidth, flatness of 
response, phase linearity and power handling. 

10 AUDIO/OCTOBER 1990 



the new S L 3000 dome was stiff enough to push 

standing wave resonance to beyond audible range 

(20 kHz), yet light enough for high efficiency and 

superior transient response. 

It was also discovered that standing waves created 

in conventional tweeters were the result of a 

"hinging" effect at the tiny surface where the voice 

coil meets the dome. The situation is analogous to 

your wrist cracking a whip. Your wrist, acting as a 

hinge, causes a standing wave to travel down the 

length of the whip. 

Polk's solution to this problem was to develop a 

voice coil former pre -formed to follow the exact 

contour of the dome. This Polk high efficiency drive 

system provides a surface contact area 10 times that 
of a typical voice coil assembly. 

This rigid connection between 

the dome and voice coil former 
eliminates the "whip" 

action and resulting 
standing waves. 

Polk also discovered that by 

using a rare Ultra Low Viscosity 

(ULV) Magnetic Fluid, nearly 

as thin as water, to cool the 

SL 3OOO's voice coil, the 
tweeter's efficiency, power handling capacity and 

transient response would be improved. 

2.3TL and the SRS 3.1TL benefit from this 

technology. "TL," in fact, stands for Tri -Laminate. 

Amplifier Compatibility and 
Bi -Amp Capability 

Each of the SRS Loudspeakers is quite efficient 

and presents an "easy load" for almost all available 

receivers and amplifiers. It is recommended that a 

high quality amplifier or receiver of at least 50 watts 

per channel be used for the best performance. If you 

are using separate mono amplifiers without a common 

ground, Polk's AI -1 interface is available for proper 

connection. 
For even greater dynamic range and lower 

distortion, the SRS loudspeakers may be 

connected for Bi -Amplification using the two 

sets of inputs provided on each 

loudspeaker. No electronic crossover is 

necessary. By permitting different 
amplifiers to reproduce the high and low 

frequencies separately, the SRS loudspeakers 

achieve their greatest sonic potential. 

Ultimately, by vapor depositing stainless steel and 
Everything aluminum to a polyamide surface, the benefits of Yes, You Hear Is True 

both soft and hard domes were achieved. 

Listen to what the critics say: "Mindboggling... 

astounding...flabbergasting." Listen to what other 

After developing this innovative new driver, 

further research and careful listening tests concluded 

that Polk's original goals were achieved. In addition, 

it was discovered that there was an audible 

improvement at frequencies below those produced by 

the SL 3000. It was concluded that unwanted high 

frequency peaks actually mask and deteriorate 
midrange detail. Eliminating these peaks audibly 

enhanced midrange reproduction. 
The pure, high end performance of the SL 3000 

thereby makes a significant contribution to the 

overall sound of the SRS loudspeakers. Each of the 
new SRS loudspeakers, the SRS 1.2TL, the SRS 

Polk owners say: "I've never heard anything like it... 

It's a whole new world...." 

But no number of written accolades will prepare 

you for the experience of listening to the SRS 
loudspeakers at your authorized Polk Audio dealer. 

Because everything you hear is true. 

You will hear the next generation of loudspeakers. 

The Speaker Specialisto 

5601 Metro Drive, Baltimore, MD 21215 (301)358-3600 
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Driver Complement 
Four 1" (25 mm) SL 3000 trilaminate dome 
tweeters 
Eight 6W (166 mm) drivers 
One 15" (381 mm) sub bass radiator 
Size (Inches) 

631/2Hx211/4Wx13V/D 
(159 cm x 55 cm x 33 cm) 
Overall Frequency Response 
10 Hz -26 kHz 
-3dB Limits 
27 Hz -25 kHz 
Recommended Amplification 
50-1000 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
91 dB 
Shipping Weight 
185 lbs./cabinet (82 kg.) 

Driver Complement 
Three 1" (25 mm) SL 3000 trilaminate dome 
tweeters 
Six 6W (166 mm) drivers 
One 15" (381 mm) sub bass radiator 
Size (Inches) 
55 H x 201 W x 1314 D 
(138 cm H x 52 cm W x 33 cm D) 
Overall Frequency Response 
12 Hz -26 kHz 
-3dB Limits 
30 Hz -25 kHz 
Recommended Amplification 
50-750 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
141 lbs./cabinet (70 kg.) 

Driver Complement 
One 1" (25 mm) SL 3000 trilaminate dome 
tweeter 
Five 6W (166 mm) drivers 
One 12" (305 mm) sub bass radiator 
Size (Inches) 
48 H x 154/4 W x 131/2 D 
(122cmH x 40cmW x 34 cm D) 
Overall Frequency Response 
15 Hz -26 kHz 
- 3d13 Limits 
32 Hz -25 kHz 
Recommended Amplification 
50-500 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
101 lbs./cabinet (46 kg.) 
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Today's Generation 
Of Music Lovers 

Years ago, it didn't matter what speakers looked 

like as long as they sounded good. Admittedly, 
some of the best sounding speakers did not 
always blend perfectly into everyone's decor. 

Today, those of us who consider 
music an important part of our life 

and who demand the highest 
performance possible from our 
stereo components prefer that our 
loudspeakers reflect our lifestyle by 

complementing our taste in home 
furnishings. 

The new RTA 15TL, 
representing over 18 years of Polk's 

research and development, is 

already setting new standards of 

sonic excellence. And its elegant 
cabinet is a beautiful visual addition to any 

environment or listening room. 

By using a rare ULV Magnetic Fluid 
to cool a tweeter's voice coil, both 

performance and reliability 
are vastly increased. 

Low Viscosity Magnetic Fluid, nearly as thin as 

water, to cool the SL 3000's voice coil, power 

handling capacity would increase. Indeed, the 
SL 3000 tweeter can significantly exceed normal 
listening levels without loss of performance or 

reliability. 

The Clear Imaging of Polk's 
Line Source Array 

By arranging its four 6 1/2" drivers in 
a vertical line source along with the 
SL 3000 tweeter, superior imaging and 
midrange purity is achieved. This line 
source technology is the same advanced 

principal used in Polk's flagship 

"Signature Reference Series." 
By clearly focusing midrange 

frequencies and avoiding floor and ceiling 
reflections, Polk's Line Source delivers a 

wide open, natural sound without tonal coloration. 
Consequently, the RTA 15TL performs superbly 
in a wide variety of room sizes and placements. 

seClLiCe 

It All Begins With The Remarkable 
SL 3000 Trilaminate Tweeter 

Working with the Johns Hopkins University 
Center for Non -Destructive Testing, Polk 

engineers utilized Laser Interferometry to test 
tweeter designs and materials. They found that 
ultimately, by vapor -depositing stainless steel and 
aluminum to a polyamide dome surface, an 

extended, very flat 

frequency response, 

out to 26 kHz, was 

achieved. 

Polk also 

discovered that by 

using a rare Ultra 

Polk RTA Series 
A 

Polk's Line Source Technology reduces floor and ceiling reflections by focusing the 
vertical dispersion of midrange frequencies. 

Controlling Diffraction To 
Create A Lifelike Stage 

The grille of the RTA 15TL has been specially 

designed to eliminate mid and high frequency 

diffraction and to actually enhance dispersion. 

In fact, the RTA 15TL sounds better with the 
grille on than off. 
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And to eliminate any possibility of phase 

anomalies and other colorations, Polk developed a 

unique "diffraction spoiler" which dramatically 

improves audible frequency response and imaging. 

By controlling diffraction, "smearing" of the 

sonic image and "peaky" characteristics are 

eliminated. 

Polk Bass: Deep, Powerful & Tight 

Two independently tuned, 10 inch bass 

radiators, one facing front, one facing rear, deliver 

the impressive bass for which Polk is known. These 

two radiators move a significant amount of air and 

at the same time produce a more accurate 

reproduction of an instrument's timbre and 

transience than a single conventional woofer. This 

configuration provides the tight, well defined bass 

normally associated with small systems combined 

with the deep, powerful performance found in 

large systems. 

Listen To The Next Generation 
Of Loudspeakers 

The new RTA 15TL is both a sonic and 

aesthetic breakthrough. It is also priced to create a 

new standard in value. Ask for a demonstration at 

your authorized Polk dealer. You'll hear the detail, 

depth and excitement of a live performance. 

You'll hear...and see... the next generation of 

loudspeakers. 

The Speaker Specialist® 

5601 Metro Drive, Baltimore, MD 21215 (301)358-3600 
AUDIO/OCTOBER 1990 Enter No. 77 on Reader Service Card 

The RTA 15TL is available in natural oak, natural 
walnut and black oak wood veneer finishes. 
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RTA 15Th 

Driver Complement 
One 1 inch (25 mm) Polk SL3000 dome tweeter 
Four 644 inch (165 mm) Polk trilaminate polymer 
bass -midrange drivers (6503) 
Theo 10 inch (2M mm) sub -bass radiators, 
one high -resonance, one low -resonance 
Size (Inches) 
43 H (109.2 cm) x 1244 W (31.7 cm) x 1514 D 
(39.4 cm) 
Overall Frequency Response 
20 Hz -26 kHz 
-3dB limit. 
35 Hz -25 kHz 
Recommended Amplification 
30-250 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
77 lbs. (34.9 kg.) 

RTA 11Th 

Driver Complement 
One 1 inch (25 mm) Polk SL3000 dome tweeter 
Two 614 inch (165 mm) Polk trilaminate polymer 
bass -midrange drivers (6510) 
Two 8 inch (203 mm) sub -bass radiators, 
one high -resonance, one low -resonance 
Size (Inches) 
38 H (96.5 cm) x 10/ W (26.7 cm) x 141 D 
(36.8 cm) 
Overall Frequency Response 
22 Hz -26 kHz 
- 3dB limits 
36 Hz -25 kHz 
Recommended Amplification 
30-250 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
58 lbs. (26.3 kg.) 

Driver Complement 
One 1 inch (25 mm) Polk SL2500 dome tweeter 
Two 614 inch (165 mm) Polk trilaminate polymer 
bass -midrange drivers (6516) 
Size (Inches) 
3214 H (82.5 cm) x 9 W (22.9 cm) x 1114 D 
(29.2 cm) 
Overall Frequency Response 
30 Hz -25 kHz 
-3dB limits 

42 Hz -23 kHz 
Recommended Amplification 
20-250 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
89 dB 
Shipping Weight 

39 lbs. (17.7 kg.) 
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The Expensive Sound of 

the Affordable Monitor Series 

In 1972, Polk Audio created a new standard for 

high performance and affordability with the 

introduction of its original 

Monitor 7 loudspeaker. 

Audiogram Magazine said, 

"we were so impressed we 

could not believe the 

prices...theÿ re a steal." Also 

referring to the Monitors, 

Musician Magazine said, "If 

you're shopping for stereo, 

our advice is not to buy 

speakers until you've heard 

the Polks." 

Today, Polk Audio 

furthers this tradition of 
The original Polk Monitor 7 that 

started a sound revolution in 1972. 

offering state-of-the-art sound at affordable prices 

with its new Monitor Series 2 Loudspeakers. Seven 

models, from the compact Monitor 4 to the awesome 

sounding Monitor 12, provide the music lover with a 

variety of sizes, power outputs and performance levels 

3) reproduce transients that translate into crisp, 

lifelike clarity 

4) deliver exceptionally deep, tight bass that could 

be felt as well as heard 

5) attain a wide dispersion of high and mid 
frequencies for non -critical placement within the 
listening room 

6) maintain high efficiency 

7) be able to handle significant amounts of power 

8) utilize the highest quality components for a 

long life of reliability. 

These fundamental design objectives guided the 

team of Polk engineers in its evolutionary search for 

sonic perfection of the famed Monitor series. Only 

through the sophisticated research resources at Polk, 

were these objectives so decisively attained. 

Poly's High Performance 
at High Frequencies 

Featured in the Monitor 4.6, 5jr+, 5, 7, 10 and 

12, the SL 2500 tweeter makes a major contribution 

to the improved performance of the Monitor Series 2. 

Sharing much of the technology of the incomparable 

_ 
1 r,-tl you ear eir price _ 

that will match any sonic or physical requirement, 

each within a modest budget. 

All of these affordable speakers have one thing in 

common-the unmistakable, exciting sound of Polk. 

Poly's Eight Parameters 
of High Performance 

Polk established eight clearly defined performance 

objectives for its new Monitor series. They would, in 

varying degrees, 

1) achieve an open, boxless, three dimensional 
sound 

2) produce a flat frequency response that would be 

pleasing even during extended listening 

SL 3000 tweeter used in the Polk flagship SRS 

series, the SL 2500 is a highly refined, technically 

advanced driver. 

The voice 

coil, wound 

around an 

aluminum 

voice coil 

former with 

nomex-core, 

is cooled by 

an exotic 

ULV (ultra - 

low viscosity) 

The new, wide dispersion Polk SL 2500 Tweeter used 
in all but the smallest Monitor has phenomenal 

power handling capability for dramatic dynamic 
range and long term reliability. 
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magnetic fluid. This material, which has a viscosity 

close to that of water, enables the SL 2500 to play at 

power outputs far exceeding its rating without loss of 

performance or reliability. The resulting dynamic 

range is dramatic, indeed unique for speakers in this 
price range. 

The compact Monitor 4 also features an all new 

tweeter, the SL 1500 hemispherical, 1" soft dome 

driver. It delivers superb definition and smooth 
extended response, all resulting from Polk's 

exhaustive testing and computer -aided design 

analysis. 

The performance of all the Monitor Series 2 
loudspeakers at high frequencies results in a sound 

that is easy to listen to, hour after hour, without 
fatigue. And their extremely wide dispersion 

characteristics greatly reduce the need for critical 

placement within your listening room. 

Better Bass Than Ever Before 

The Polk Monitors have always been recognized for 

their exciting bass performance. The Series 2 
loudspeakers sound even better. Each low frequency 

system was redesigned to provide deeper, more realistic 

bass. The 4, 4.6 and 5jr+ have greater internal cabinet 

volumes that clearly make them the biggest sounding 
bookshelf speakers available. 

AUDIO/OCTOBER 1990 19 



Moving up to the Monitors 5, 7, 10 and 12, the 

bass gets deeper and fuller, each being more capable 

of filling larger rooms with bass energy that you can 

feel as well as hear. 

There's a Polk Monitor 
That's Right For You 

Polk offers seven Monitor Series 2 loudspeakers 

ranging in size, performance and price. All feature 

Polk's proprietary trilaminate polymer diaphragm 

midbass driver for excellent transient response and 

reduced midrange coloration. The Monitor 4 and 4.6 
are ported designs to make the best use of their 

cabinet size for low frequency performance, while the 

larger Monitors feature sub -bass radiators for fast, 

tight bass response. 

Starting with the Model 4, each subsequent 

Monitor Series 2 speaker gets larger, more efficient, 

handles more power, has greater dynamic range and 

delivers better bass response. Designed so that a 

small Monitor played in a small room will sound 

similar to a large Monitor in a large room, they are 

an excellent choice for multiple speaker systems 

throughout your home. 

30 Hz 40 50 60 70 80 90 

Monitor 4 

I¡I IIlI 

Monitor 4.6 
ttiill(IIIIII( 

onitor 1 i! 

tofil fl 

orator 1 

Low Frequency Limit at -3 dB for each Monitor shows 
increased bass performance as you move up in size. 

Listen to the Next 
Generation of Monitors 

Polk Audio started a sound revolution in the 

early 70s with its first Monitor 7 by offering state- 

of-the-art sound at a reasonable price. Today, after 

1 1---ie Pollz di fFrcrTLoe is Iz.D 

Polk's high performance 61 /2" midbass driver is used in each Monitor Series 2 
Loudspeaker. Its proprietary trilaminate polymer diaphragm structure offers 

excellent transient response and near absence of midrange coloration. 

nearly two decades of refinement, research and 

development, Polk has introduced an entirely new 

series...the Monitor Series 2. 

You are invited to your nearest Polk Audio 

dealer for a demonstration of these remarkable 

new loudspeakers. You will hear the expensive 

sound of Polk...at very affordable prices. 

You will hear the next generation of 

loudspeakers. 

The Speaker Specialist® 

5601 Metro Drive, Baltimore, MD 21215 (301)358-3600 
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Monitor 12 

Driver Complement 
One 1 inch (25 mm) dome tweeter (Polk SL 2500) 
Four 61 inch (165 mm) drivers 
One 12 inch (305 mm) sub bass radiator 
Size (Inches) 
376 H (95.5 cm) x 15% W (40 cm) x 12 D 
(30.5 cm) 
Overall Frequency Response 
25 Hz -25 kHz 
- 3dB Limits 
35 Hz -23 kHz 
Recommended Amplification 
20-400 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
91 dB 
Shipping Weight 
60 lbs. (27 kg.) 

Driver Complement 
One 1 inch (25 mm) dome tweeter (Polk SL 2500) 
1\vo 61/2 inch (165 mm) drivers 
One 10 inch (254 mm) sub bass radiator 
Size (Inches) 
28 H (71.1 cm) x 15 W (38.1 cm) x 12 D 
(30.5 cm) 
Overall Frequency Response 
25 Hz -25 kHz 
- 3dB Limits 
37 Hz -23 kHz 
Recommended Amplification 
20-250 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
89 dB 
Shipping Weight 
46 lbs. (20.7 kg.) 

Driver Complement 
One 1 inch (25 mm) dome tweeter (Polk SL 2500) 
One 64 inch (165 mm) driver 
One 10 inch (254 mm) sub bass radiator 
Size (Inches) 

24 H (61 cm) x 13 W (33 cm) x 10 D (25.4 cm) 
Overall Frequency Response 
25 Hz -25 kHz 
- 3dB Limits 

40 Hz -23 kHz 
Recommended Amplification 
20-150 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
89 dB 
Shipping Weight 
33 lbs. (14.9 kg.) 
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Monitor 5 

Driver Complement 
One 1 inch (25 mm) dome tweeter 
(Polk SL 2500) 
One 61 inch (165 mm) driver 
One 8 inch (203 mm) sub bass 
radiator 
Size (Inches) 

22 H (55.9 cm) x 10 W (25.4 cm) 
x 10 D (25.4 cm) 
Overall Frequency Response 

30 Hz -25 kHz 
-3dB Limits 
43 Hz -23 kHz 
Recommended Amplification 
20-125 watts/channel 
Impedance 

Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
48 lbs./pair (21.6 kg./pair) 

Monitor 5jr + 
Series 2 

Driver Complement 
One 1 inch (25 mm) dome tweeter 
(Polk SL 2500) 
One 61 inch (165 mm) driver 
One 61 inch (165 mm) sub bass 
radiator 
Size (Inches) 
1% H (49.5 cm) x 9 W (22.9 cm) 
x 10 D (25.4 cm) 

Overall Frequency Response 
30 Hz -25 kHz 
-3dB Limits 
46 Hz -23 kHz 
Recommended Amplification 
20-125 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
40 lbs./pair (18 kg./pair) 

Monitor 4.6 
Series 2 

Driver Complement 
One 1 inch (25 mm) dome tweeter 
(Polk SL 2500) 
One 61 inch (165 mm) driver 
Size (Inches) 

17 H (43.2 cm) x 8N w (21.6 cm) 
x IO D (25.4 cm) 
Overall Frequency Response 
30 Hz -25 kHz 
-3dB Limits 

48 Hz -23 kHz 
Recommended Amplification 
20-100 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 

34 lbs./pair (14.3 kg.) 

Monitor 4 
Series 2 

Driver Complement 
One 1 inch (25 mm) dome tweeter 
(Polk SL 1500) 
One 61/2 inch (165 mm) driver 
Size (Inches) 

14yíH(36.8cm) x 81 W 
(21.6 cm) x 744 D (19.2 cm) 
Overall Frequency Response 
35 Hz -24 kHz 
-3dB Limits 
53 Hz -20 kHz 
Recommended Amplification 
20-100 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
91 dB 
Shipping Weight 
24 lbs./pair (10.8 kg./pair) 
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Listening in the 90's 

Today people have become more and more space 

conscious. Many apartment dwellers don't want to 
give up valuable floor space for large speaker systems. 

Others who are planning a surround sound or 

home theatre system simply don't have the 
room for more speakers in their listening 

rooms or hesitate to commit 
the floor or wall space to a good 

sounding pair of speakers. 

Until now, serious music 

lovers have had little, if 

anything, to choose from 

that would produce a large, 

bigger -than -life sound in a 

small, compact size. 

Systems that fit one's space 

requirements have been 

woefully disappointing in 
sound quality. 

The RM 3000 
Three Piece System 

Polk's engineers had determined long ago that 
there were indeed certain technical advantages in 

The RM 3000's satellites measure 7"H x 41 /41V "x 5 3/8"D and 
are available in black matrix, gloss black piano or paintable white. 

The subwoofer is 121/2"H x 20"W x 12 112"D and is available 
with black wood grain sides and a black, mar -resistant top. 

sonic performance. 
The small satellites can be located on shelves, 

mounted on a wall or placed on their own floor 

stands. They are very attractive and yet small enough 
to be hidden from view if desired. 

The RM 3000 subwoofer is also small 
enough to sit behind your furniture 
and can be used on its side to fit 

into tight spaces. And since it is 

beautifully finished, it can be 

used as a piece of furniture. 

The Legendary 
Sound of Polk 

In the tradition of Polk 

Audio, Matthew Polk and his 
team of engineers were 

determined to make the RM 

3000 sound better than any 
other speaker of its type. 

Initial reactions have been 
filled with superlatives 
including Julian Hirsch of 

Stereo Review magazine who says, "...they sound 
excellent...spectral balance was excellent-smooth and 

seamless." 

Mr" e 
-fr01Y1 erioug 

small speaker systems. Both high and mid 
frequencies could be faithfully reproduced with 

superior transient response and dispersion 
characteristics, and the convenient, more flexible 

placement of small enclosures within the listening 

area could create an ideal sound stage. 

Unfortunately, reproducing the life -like, full body of 

the lower frequencies could not be achieved in a truly 
compact enclosure. 

Polk's RM 3000 replaces the traditional pair of 

speakers with three elements, two compact 
midrange/tweeter satellites and one low frequency 

subwoofer system. This configuration makes it easy 

to properly and inconspicuously place the system 

within your listening room while offering superior 
24 

Behind all these accolades is an impressive 

technical story. 

The Technical Side 

The big sound of the RM 3000 is due, in part, to 
the unique arrangement of the tweeter and midrange 
elements. This "time aligned system" delivers the high 
and mid frequencies at precisely the same instant. 
The result is a clear, lifelike and expansive 

presentation. 
The cabinet materials selected for the satellites 

are over four times as dense as typical enclosures. 

The black matrix finish is a non -resonant polymer 

aggregate (FOUNTAINHEAD®). The gloss black piano 
and paintable white finishes are rigid ABS 

AUDIO/OCTOBER 1990 
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ALAMEIN 
surrounding a mineral filled polypropylene inner 
cabinet. Polk engineers have all but eliminated any 
"singing" or resonating of the satellite enclosure. You 
hear the effortless, free sound of a much larger system. 

Most subwoofer systems look alike on the outside, 
but the Polk is worlds apart on the inside. Utilizing 
twin 6 1/2" drivers coupled to a 10 inch sub -bass 

AUDIO/OCTOBER 1990 

For deep, well defined 
bass, Polk uses twin 
drivers coupled to a 
sub -bass radiator. 
Normally, one sub - 
woofer system is used 
for both channels. For 
those desiring even 
greater tow frequency 
performance, a second 
subwoofer can be 
added, one fed by the 
left channel, the other 
by the right channel. 

radiator, the bass is tight and well defined. There is 

no tuned port to create "whistling" or "boominess" 
of the bass frequencies. 

You Have To Hear It To Believe It 
You really won't believe how good the RM 3000 

sounds until you hear it. We invite you to your 
nearest authorized Polk dealer for a demonstration. 
You'll hear sound as big as life...from a speaker you 
can live with. 

You'll hear the next generation of loudspeakers. 

The Speaker Specialist® 

5601 Metro Drive, Baltimore, MD 21215 (301)358-3600 
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PS 3000 

WB 3000 

RM 3000 
Driver Complement 
Satellite 
One 31 inch (89 mm) driver 
One 14 inch (19 mm) tweeter 
Subwoofer 
Two 616 inch (166 mm) drivers 
One 10 inch (255 mm) sub -bass radiators 
Size cbea 
Satellite 
7HX44'sWx51 D 
(18cmH x 11cmW x 14 cm D) 
Subwoofer 
121 H X 2044 W X 13 D 
(32 cm H x 52 cm W x 33 cm D) 
Overall Frequency Response of System 

25 Hz -20.5 kHz 
-31B Limits 

42 Hz -18 kHz 
Recommended Amplification 
10-125 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
88 dB 
Shipping Weight 

461bs. total (21 kg.) 

ailable cabinet finishes: paintable white, gloss piano black, and black matrix. 

The PS 3000, Polkatand 3000, is 40" 
high, the base measuring 11" wide by 

12" deep. The PS 3000 is available in 
a satin black finish. 

The WB 3000, Wall Bracket 
3000, measures 4ív2" high and 

rotates to any angle to provide nu- 
merous placement options, including 
wall and ceiling mounts. The brackets 
are available in white and satin black 
finishes. 
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Today's New World 

of Home Entertainment 

In just the past couple of years, there has been a 

remarkable number of new products that have 

heightened the quality and widened the variety of 

home entertainment. The development of the 
compact disc has led to a significant improvement in 

overall sound quality and convenience to the music 

lover. Amplifiers have become more powerful and 
pure. And, of course, Polk Audio has been setting 
new standards for loudspeaker performance with a 

wide range of innovative products. 

Recently, bringing video and audio together as a 

total entertainment concept has become an exciting 

reality. Surround sound systems and sophisticated 
home theater systems rival the experience of a live 

concert or a night out at the movies. 

High quality music systems and now in many 
cases video systems are becoming an important part 
of one's home environment. More and more people 

are installing sound systems throughout several 

rooms in their homes, in some cases creating one 

centralized entertainment room from which other 
rooms are supplied with music. 

crs ycu cari ly 
To take full advantage of all these entertaining 

offerings, an entirely new kind of high performance 
loudspeaker system was developed by Polk Audio. 

The Legendary Sound of Polk Can 
Now Be Heard, Not Seen. 

Polk Audio has introduced 
a new generation of 
loudspeakers. Loudspeakers 
that, as always, live up to 
Polk's reputation for sounding 
remarkably like a live 

performance. But this new 

generation of loudspeakers is 

The AB 900 subwoofer can he mounted almost invisibly in new or existing 
construction. Only the small (3 114"W x 4 114"H) decorative grille is seen. 

designed to be heard, not seen. 

Polk's new Architectural Reference Built -In 
Loudspeakers (AB Series), delivers superior sonic 
performance without intruding on your living space. 
Designed to be built-in to your walls and, if desired, 
painted to match or complement any color of your 
decor, the AB Series is the perfect solution to 
delivering high quality sound throughout your home. 

The Speakers May Be Hidden,But 
You'll Recognize the Sound as Pure Polk. 

Polk engineers set out to create a series of 
loudspeakers that, while hidden from view, would 

reproduce a dramatic sound stage with the energy and 
depth of concert hall realism. 
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Even in the most basic of systems, the AB Series 
provides quality bass reproduction. By choosing 
models with additional midbass drivers or by adding 
one or more subwoofer systems, one can achieve a 
truly remarkable sound that dramatically recreates 
the excitement of a live performance. 

Ask Your Polk Dealer/Installer 
for More Details 

Polk's Architectural Reference Built -In 
Loudspeakers have been designed for easy 
installation into existing structures as well as new 
construction. Many Polk dealers have created home 
environment listening areas to demonstrate the 
superior sound of the AB Series. Ask to listen to 
these remarkable new loudspeakers. 

You'll hear but 
may not see...the 
next generation of 
loudspeakers. 

Polk's AB 707 Speaker System, (wilt into this liste -ring area. deli yr .s 

astonishing realism without physically intruding cn the living space. 

scc_ 

For each AB system, ambitious performance goals 
were achieved. The open, 3 -dimensional sound that 
has become a hallmark of Polk is recognized instantly, 
even in the smallest of systems. Nearly perfect high - 
frequency dispersion makes speaker placement less 

critical, and a flat frequency response provides endless 
listening without psychoacoustic fatigue. 

Polk's superior components, including midbass 
drivers featuring trilaminate polymer diaphragms and 
hemispherical soft dome tweeters , set the AB systems 
apart from any other built-in speakers currently 
available. In the tradition of Polk Audio, each driver 
benefits from extensive research and development using 
the most sophisticated computer testing programs. As 
always only the finest grade components and materials The Speaker Specialist® 

are used to insure long term, trouble free operation. 5601 Metro Drive, Baltimore, MD 21215 (301)358-3600 

The AB 700 requires a 9 3/4"H x 61 /4"W x 3"D cutout. The AB 800, 
with two midbass drivers, requires a 15 112"11 x 61 /4"W x 3"D cutout. 
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Driver Complement Satellites 
One 21 inch (64 mm) driver 
One 34 inch (19 mm) tweeter 
Subwoofer 
Two 61 inch (165 mm) drivers 
Overall Size (Inches) Satellites 
6/H x 4W x 314D 
(165 mm H x 102 min x 95 mm D) 
Subwoofer 
2134Hx 141/2W x37/sD 
(552 mm H x 368 mm W x 98 mm D) 
Cut Out Size (Inches) Satellites 
6H x 31W(152 nun H x 89mmW) 
Subwoofer: Surface Mount 
207/s H x 131 W (519 mm H x 333 mm W) 
Flush Mount (Rough in Frame) 

213 H x 143 W (553 mrn H x 368 mm W) 
Overall Frequency Response of System 

25 Hz -20.5 kHz 
- 3dB Limits 

40 Hz -20 kHz 
Recommended Amplification 
10-150 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
88 dB 
System Shipping Weight 
45 lbs. (20.3 kg.) 

- - AB 500 

Ell 
Driver Complement 
One 51/4" (133 mm) eliminate polymer bass/ 
midrange driver 
One 3s' (19 mm) polymer dome tweeter 
Size 
61/2"W x 934"H(17cmW x 25 cm H) 
Cutout Size 

59/ás" W x 84316" H (14 cm W x 22 cm H) 
Overall Frequency Response 
56 Hz -20 kHz 
- 3dB Limits 
70 Hz -18 kHz 
Recommended Amplification 
10-100 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
89 dB 
Shipping Weight 

6 lbs. (2.7 kg.) 

30 

Driver Complement 
One 1" (25 mm) Polk SL2000T silver coil dome 
tweeter 
Two 61/2" (165 mm) Polk MW 6512 trilaminate 
polymer bass -midrange driver 
Size 
1634"- H x 74"W(43cmH x 18 cm W) 
Cutout Size 

151/2" x 61/4'W(39cmH x 16 cm W) 
Overall Frequency Response 
26 Hz -26 kHz 
- 3dB Limits 

43 Hz -20 kHz 
Recommended Amplification 
10-150 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
91 dB 
Shipping Weight 
21 lbs./pair (5.5 kg.) 

111 

AB 800 

AB 600 

Driver Complement 
One 61 " (165 mm) Polk bilaminate bass - 
midrange driver 
One coaxial A" (19 mm) polymer dome tweeter 
Size 

10W - H x 71/4" W (27 cm H x 18 cm W) 
Cutout Size 

934"H x 61/4"W(25cmH x 16 cm W) 
Overall Frequency Response 
45 Hz -20 kHz 
- 3dB Limits 
65 Hz -18 kHz 
Recommended Amplification 
10-100 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 
81 lbs./pair (3.9 kg.) 

For your nearest dealer, see page 148 

Driver Complement 
One I" (25 mm) Polk SL2000T silver coil dome 
tweeter 
One 644" (165 mm) Polk MW 6512 trilaminate 
polymer bass -midrange driver 
Size 
10W H x 71/4"W(27cmH x 18 cm W) 
Cutout Size 

93á'H x 61/4"W(25cmH x 16 cm W) 
Overall Frequency Response 
30 Hz -26 kHz 
- 3dB Limits 
55 Hz -20 kHz 
Recommended Amplification 
10-125 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
90 dB 
Shipping Weight 

13 lbs./pair (6 kg.) 

O 

AB 700 

AB 820 

Driver Complement 
Wo 61/2" (165 mm) Polk 

trilaminate polymer bass 
drivers 
Size 

163/4" H X 7W W 
(43cmH x 18 cm W) 

Cutout Size 

1514"H x 61/4"W(39cmH x 16 cm W) 
Overall Frequency Response 
20 Hz -25 kHz 
- 3dB Limits 
35 Hz -15 kHz 
Recommended Amplification 
10-150 watts/channel 
Impedance 
Compatible with 8 ohm outputs 
Efficiency 
91 dB 
Shipping Weight 
15 lbs./pair (6.8 kg.) 
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AUDIOCLINIC 
JOSEPH GIOVANELLI 

More on "Older Is Better" 
Q. I was intrigued to read so much 

about old recordings being better than 
new ones and old equipment sounding 
better than new equipment. Now I won- 
der about other "old" technology. The 
first radios were crystal sets. From time 
to time, we find these sets available as 
"educational kits." If such a radio were 
to be connected to a modern high- 
fidelity system, just how well would it 
work? -Name withheld 

A. Assuming that certain conditions 
were met, the crystal set would pro- 
duce excellent fidelity. The AM sec- 
tions of many tuners and receivers lack 
extreme highs because of the restrict- 
ed bandwidth of their i.f. systems. 

Some AM tuners or AM sections of 
tuners and receivers have been pro- 
duced with wide i.f. bandwidths. Such 
equipment produces results which of- 
ten rival FM in terms of frequency re- 
sponse. However, a wider bandwidth 
results in poorer selectivity-the ability 
of the equipment to separate stations. 

Crystal sets found in most kits typi- 
cally have very poor selectivity, so you 
may hear several stations at once, but 
this corresponds to a wide audio band- 
width. Thus, if such a device is fed into 
a high-fidelity system, its frequency re- 
sponse will be excellent. 

Unless the received signal is strong, 
considerable distortion will be present 
because of nonlinearities in the crystal 
diode. A good ground and a long an- 
tenna will produce signal strengths 
good enough to set the diode to a 
more linear portion. of its operating 
curve, and fidelity will be excellent. 

Some years ago, I investigated the 
possibilities of a "hi-fi" crystal set, one 
which would sound good and still have 
sufficient selectivity to permit me to re- 
ceive most local signals. What I came, 
up with was a set having two tuned 
circuits, rather than just one. They were 
tuned by a two -section variable capac- 
itor, rather than the slider used in many 
designs. Also, each coil was made of 
Litz wire and employed a ferrite "slug" 
for proper tracking at the low end of 
the tuning dial. I link -coupled the an- 
tenna to the first tuned circuit and 
found that it was best to link -couple the 
first tuned circuit to the second one, 
and have some inductive coupling. 

The headphones were replaced by a 
10-kilohm resistor. Output was fed into 

the high-fidelity system via a d.c. 
blocking capacitor. I did not use any 
r.f. bypass capacitors, although a 

small value may not have hurt. 
I needed a long antenna to provide 

sufficient signal strength to overcome 
nonlinearities. I also had to control cou- 
pling to widen out the bandwidth be- 
cause my circuits were efficient 
enough to reduce the audio frequency 
response unless I "overcoupled" the 
tuned circuits. 

The signal was strong enough to 
maintain good diode linearity on local 
signals, but the overall audio output 
from my receiver was sufficiently low 
that I had to feed it into a mike input 
whose impedance was 50 kilohms. 
Too low an impedance here would re- 
duce audio output and would load 
down the second tuned circuit too 
much. 

DJ Sound Problem 
Q. I have been hearing a fuzziness 

from my speakers which has been diffi- 
cult to resolve. I should start by saying 
that I work as a mobile DJ. My system 
consists of two turntables, a mixing 
board with its own preamplifidr, a pow- 
er amp, and a pair of speakers. I have 
had my speakers checked out, and 
they are not the problem. I replaced 
my cartridges and styli. I have cleaned 
all mixer pots and switches with a suit- 
able contact cleaner, and I cleaned the 
rotary pots of the power amp. I am 
hoping you can shed some light on this 
annoyance.-William F. Dwyer, 
Shutesbury, Mass. 

A. There is nothing I can point to in 

your letter which would lead me to a 
definite answer regarding the fuzzi- 
ness you hear. Still, by making a few 
checks, I believe you will eventually 
locate the annoying sound. 

First, obtain another power amplifier 
which you know to be in good condi- 
tion; if it's an integrated amplifier or a 
receiver, which would have a phono 
preamp of its own, so much the better. 
Connect the amp to your speakers and 
listen to some signal source which you 
also know is good (such as a tape 

If you have a problem or question about audio, 
write to Mr. Joseph Giovanelli at AUDIO Maga- 
zine, 1633 Broadway, New York, N.Y. 10019. All 
letters are answered. Please enclose a 

stamped, self-addressed envelope. 

THE 
NATURAL 
CHOICE 

foggrS 

Rogers products have earned a 

worldwide reputation jar fine sound 
quality and high eonzstrnution 

standards. Primary design goals at 
Rogers have always been tonal 

neutrality. low aotouration, 
transparence and wide bandwith. 
The result is a smooth, effortless 

sound that makes Rogers 
"the ratura/ (»nice." 

iME9rERsoE RUoaFMkE VROLIUC á Y P m lams .,w.nnx. u eºx 

write or call for deafer information 

TOUR 
N 1 L i i o N AL 

# 65SIF S:9-95 ($3.00) 

Audio's world tour sweatshirt sports bold 
puff print flags from around the globe, white 
on white piping, and is proudly made in the 

U.S.A. Available in two sizes, small/ 
medium and large/extra large 

To order, call our TOLL FREE lines. We 
accept Visa, MC, and AE or send a check 
plus S & H to Audio, P.O. Box # 765, 
Holmes, PA 19043. 
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After all, DJ use is hard 
on speakers because they 
are often called upon to 
handle all the power they 
are designed for, and more. 

deck or the receiver's built-in tuner). 
Are the speakers "clean"? I know you 
said that you checked them, but I want 
to make sure they are not the cause of 
the problem. After all, DJ use is hard 
on speakers because they are often 
called upon to handle all the power 
they are designed for, and more. 

You don't say whether the problem is 
heard with both turntables or only with 
one. A problem that's only heard with 
one turntable is likely to be caused by 
that component, whereas problems 
heard with both turntables are likely to 
be caused elsewhere in the system. To 
check this out, connect the turntable to 

HPC 
HELICAL PLANAR COPPER 

CPC 
CO -PLANAR COPPER 

Over two years ago the staff at Madrigal Audio Laboratories 
began accumulating convincing evidence that solid conductors 
of rectangular cross-section would do a better job of carrying 
musical signals. Years of listening and engineering tests making 

use of ribbons of specially processed, high -purity copper with 

teflon insulation and the highest quality terminations, have 

resulted in the new Madrigal HPC and CPC cables. 

Visit your Madrigal dealer and hear what these original designs can do to improve your music system. 

HPC and CPC cables are designed by, and manufactured exclusively for 

Madrigal Audio Laboratories, PO. Box 781, Middletown, CT 06457 ITT TLX 4942158 

your borrowed amplifier (adding a 
preamp if the amplifier lacks one), and 
play some of the records you normally 
use on the job. If all sounds fine, great. 
If not, you've still located the problem: 
It's either in the cartridge or stylus or, 
possibly, is a tracking problem. Such 
problems can be caused by dirty styli, 
by misadjusted anti -skating or tracking 
force, or more rarely, by arm problems 
such as bearing friction. 

You said that your mixer has its own 
phono preamplifier. If this preamplifier 
has separate outputs, connect them to 
the high-level inputs of the borrowed 
amplifier. Connect the preamplifier's 
inputs to the cartridge, just as you 
would normally do. Play a record, and 
if the fuzziness is present, you know it's 
the preamplifier. 

Assuming all is still working right, 
reconnect the preamplifier as it would 
normally be found in your setup. Con- 
nect the mixer's outputs to high-level 
inputs of the borrowed amplifier. 
Again, play some records and listen for 
the problem. If you don't hear the fuzzi- 
ness, we have pretty well narrowed the 
condition to a defect in the power am- 
plifier. Let's assume, however, that the 
mixer produces the fuzziness. It is at 
least possible that, in reality, the mixer 
is not the problem. It may be that you 
are running the master gain too low 
and running the "positions," or chan- 
nels, at control settings that are too 
high. Try running the system with the 
master gain control about halfway up. 

Best Reproduction 
Of Recorded Sound 
Q. An elementary understanding of the 
process of hearing has long caused 
me to believe that the final external 
determinant of what is perceived by 
the listener must be simply the time - 
dependent function of a single vari- 
able: The instantaneous value of sound 
pressure at the entrance to the ear. 

This value is the product of the com- 
plex interplay of phases, amplitudes, 
reflections, refractions, nonlinear ab- 
sorption, resonances, constructive and 
destructive interference, etc. between 
the sound source and the ear. But be- 
cause all this takes place before the 
sound pressure, at any given instant, is 
determined at the ear, the result at any 
given moment in time is simply and 

Continued on page 92 

32 AUDIO/OCTOBER 1990 



Pioneer 
introduces 

Home Theater 
without 

the usual 
paperwork. 

PIONEER 
The Art of Entertainment 



Who can forget their first 
glimpse of a sizzling red 
sports car flashing down the 
highway? Or the experience 
of a full-blown surround sound 
system in their favorite movie 
palace? Road rockets that top 
$100,000 are truly for the 
lucky few. Fortunately, the 
dramatic impact of aroaring 
Star Wars spaceship can be 

enjoyed by almost every 
enthusiast in their very own 
cutting -edge home theater- 
without having to break the 
bank, tap into a home equity 
loan or get an advanced 
degree in electrical engineer- 
ing. Let Pioneer show you the 
way... 

Some think if they turn up 

the volume on their old 
19 -inch TV sets, they can 
re-create the incredible expe- 
rience of a Steven Spielberg 
or George Lucas epic. That's 
truly science fiction. The real- 
ity is even better. The Home 
Theater components of 1990 

can magically transport you 
light years ahead of your 
current equipment's capabili- 
ties-and at a reasonable 
price. Many people have the 
mistaken impression that they 
have to toss out all of their 
equipment and spend 
$50,000 for a great home 
theater experience. However, 
all that is really required is a 

love of music, movies and 

P 

concerts. A few key compo- 
nents will do the rest. 

Affordable 
Family 
Entertainment 

Pioneer's goal is a simple 
one-to maximize your audio/ 
video experience within the 
confines of your budget. 
Pioneer wants to rock your 
walls, shake your chandeliers 

Living Room Bed Room 
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High-powered multi -room home entertainment from Pioneer. 



(without bothering the neigh- 
bors!) and deliver a Home 
Theater experience that will 
keep you and your family 
riveted with outstanding 
entertainment. Although 
Pioneer equipment is emi- 
nently suited for the media 
rooms of the rich and famous 
and is used by custom 
installers everywhere, the 
company knows most con- 
sumers can't spend lavishly 
on a $10,000 CD player or 
mono block amplifiers. 

"For a relatively small 
investment, families can get 
close to experiencing a 
Madonna concert or a Holly- 
wood blockbuster in their 
homes," said Mike Fidler, 
Pioneer's senior vice presi- 
dent of home entertainment. 
"Today's affordable tech- 
nology can re-create those 
experiences in your living 
room," Mr. Fidler added. "Mil- 
lions can now enjoy movies 
with Dolby Surround sound- 
tracks, superior Laser Disc 
video quality, dramatic big 
screen TV performance and 
crystal clear digital sound." 

Best In 
Sight And Sound 

Although price increases 
have impacted many prod- 
ucts, quality home entertain- 
ment equipment continues to 
be a Best Buy. Pioneer now 
has a combination CD-Laser 
Disc player priced under $500 
(the CLD-980). This new 
model is really two super- 
charged components in one 
as it can play 3- or 5 -inch 
compact discs as well as 8 - 

and 12 -inch Laser Discs. The 
ubiquitous VCR still has its 
place in a Home Theater sys- 

Pioneer CLD-980 

tern, especially for taping TV 
shows. But with over 5,000 
laser titles now available, LD's 
unsurpassed picture and 
sound quality, and the popu- 
larity of the compact disc, the 
'90s are quickly becoming the 
Decade of the Disc. 

Pioneer, an unquestioned 
leader in projection television, 
continues to improve home 
video quality. The latest 
models offer brightness and 
resolution levels that were 
unheard of just a few years 
ago. Images are much more 
life -like, with radiant colors 
that put ordinary TV sets to 
shame. Complementing 
excellent picture performance 
are advances that make the 
40-, 45- and 50 -inch PTVs 
truly state of the art. And any- 
one cramped for space will be 
impressed with how much 
quality Pioneer engineers 
designed into TVs with attrac- 
tive cabinets that take up very 
little floor space. 

Power At Your 
Fingertips 

Although audio and video 
components are key con- 
cerns, the heart of the new 
Home Theater of the '90s is 

the A/V receiver. A/V 
receivers not only tie your 
entire collection of compo- 

nents into one powerful 
command center, they have 
built-in decoders so you can 
experience Dolby Surround 
sound effects at home. Sim- 
ply add a pair of speakers in 

the back of the room, connect 
them to the VSX-9700S, play 
a Laser Disc, and you and 
your family will be approach- 
ing Home Entertainment 
Heaven. And with its multi - 
room capability, superb A/V 
quality can be enjoyed 
throughout the house. 

"All of this technology is 

easy to use, cutting edge and 
affordable," remarked Mr. 
Fidler. "And you can upgrade 
step-by-step, using compo- 
nents that are part of your 
current system." Pioneer has 
introduced a Home Theater 
without the usual paperwork. 
Get ready to experience the 
best in sight and sound in your 
ownlivingroom. 

Pioneer SD-P4543K 
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A/V receivers have come a 

long way. From low -powered 
components with a few sets of 
audio and video inputs, 1990 
models can control the most 
advanced home theater sys- 
tems-or the most basic. Not 
only can they accommodate 
almost any equipment config- 

(..) PIONEER VSX-97005 
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Dolby Stereo has been 
thrilling moviegoers for over 
15 years. With the Dolby sys- 
tem, four channels of sound 
are compressed onto a film 
soundtrack-front left/right, 
center and surround. In order 
to re-create the dramatic 
impact of the flashing "Top 
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uration with power to spare- 
TVs, VCRs, tape decks, 
CD/Laser Disc players- 
advanced receivers offer 
multi -room, multi -source 
capability so you can control 
your system anywhere in the 
house. And to transport you 
and your family to different 
worlds (thanks to Hollywood 
hits), top A/V receivers incor- 
porate Dolby Surround 
decoders and amplifiers. 

"In order to truly bring the 
movie theater experience 
home, a receiver with built-in 
Dolby Surround is an absolute 
must," said Mike Fidler. 
"Almost every top Hollywood 
film has a Dolby Stereo 
soundtrack. The sound 
effects can come to life in 

your livingroom simply by 
using an A/V receiver and two 
pairs of speakers." 

Pioneer VSX-9700S 

Gun" F -14s at the home in the 
early '80s, you needed a sep- 
arate Dolby Stereo decoder/ 
amplifier that was more suited 
for a rocket scientist than a 

movie lover. Manufacturers 
such as Pioneer then 
designed powerful receivers 
that incorporated Dolby 
Stereo decoders and enough 
amplification to power all of 
the speakers required for a 

top-notch home theater. 

Hollywood's Finest 
The first A/V receivers with 

Dolby used the passive matrix 
system that created a "phan- 
tom" center dialog channel. 
With an active matrix sys- 
tem-Dolby Pro Logic-the 
sound effects are more accu- 
rately placed in your living- 
room. Rumbling boulders and 
roaring jets soar across the 

ceiling while the spoken word 
comes from the TV screen. In 

fact, Pioneer was the first 
company to design advanced 
Dolby Pro Logic circuitry into 
their A/V receivers (the VSX- 
9300S) in 1988. Today, 
Pioneer is a leader in the 
field and has four 

.. 

A/V receivers with Dolby Pro 
Logic and four with Dolby Sur- 
round at prices that fit every 
budget and system. 

To see what the new gener- 
ation of receivers can do, look 
at the new VSX-9700S. It 

delivers 125 watts to the front 
channels, 40 watts to the rear 
speakers and 40 to the center 
dialog channel. Simply hook 
up the speakers and you're 
ready to sit back and enjoy the 
best Hollywood has to offer. 

Pioneer A/V receivers also 
bring multi -room capability to 
your home theater system. By 

adding optional MR -100 or 
MR -101 remote control adapt- 
ors, you'll be able to listen to 

the FM tuner, play a cassette 
or watch a movie in rooms 
other than your media center. 
The only limit is your 
imagination. 



$100,000 sports cars need 
supercharged engines ... the 
Home Theaters of the '90s 
are no different. Just as you 
wouldn't put a four cylinder 
engine into a Ferrari (12 is 
more like it), hooking poor 
quality video and audio 

CJ) PIONEER ,.o CLD-3080 

sources to high-powered 
receivers and big -screen tele- 
visions makes even less 
sense. Today-and for years 
to come-CD digital audio is 
the standard for superior 

sound. And for the ultimate 
in quality video, the Laser 

Disc player simply has 
no equal. 

Combine CD and 
Laser Disc capa- 

bility in a single 
component, 

and you'll 
understand 

why the 

combination player is the 
hottest component in con- 
sumer electronics. 

"In one supercharged 
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Pioneer CLD-3080 

machine, you can play any 
size disc-ranging from 3 - 
inch CD singles, to 5 -inch 
CDs, up to 12 -inch laser discs 
with the latest Hollywood 
favorites," said Mike Fidler. 

Pioneer has almost single- 
handedly kept the 10 -year -old 
laser video format alive under 
the onslaught of the VCR 
revolution. And while the 
VCR has its place in a home 
theater for taping TV shows, 
many consumers now know 
that the Laser Disc delivers a 
picture 60 percent better than 
VHS. Combine this excellent 
picture with digital sound and 
you'll understand why operas 
and rock concerts are among 
the most popular Laser Discs 
sold today. Laser enthusiasts 
have over 5,000 titles to 
choose from-many at 

$24.98 suggested retail. 

You can now buy a CD/LD 
player for just a bit more than 
a quality CD player. Pioneer's 

new CLD-980 ($500 
list) not only can play 
any size disc, it has 

audio and video per - 

formance that was wishful 
thinking a few years ago. 

Moving up in price 
improves audio and video 
parameters while increasing 
programming flexibility. 
Pioneer's new CLD-2080 
($850) and CLD-3080 
($1,400) take convenience a 
step further by automatically 
playing both sides of a disc. 
The CLD-3080 even incorpo- 
rates pro -level Digital Time 
Base Corrector circuits to 
eliminate jitter. And by using a 
20 -bit digital filter with 8x 
oversampling, its digital audio 
quality matches the world - 
class picture. 

Today-and for years to 
come-there is no debate: 
The combination CD/Laser 
Disc player is the centerpiece 
for the High Quality Home 
Theater of the '90s. 
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Impact. It can be the crash- 

ing sound of a sonic boom or 
the overwhelming images 
projected in a movie theater. 
Pioneer big -screen projection 
TVs are on the cutting edge of 
video and audio quality for 
today's home theaters-like 
yours. Any thoughts of holding 
out until High Definition TV 
(HDTV) reaches stores later 
in the decade will vanish once 
you see Pioneer's latest 40-, 
45- or 50 -inch monitor; 
receivers in action. 

Two key criteria for top- 
quality rear projection sets are 
brightness and resolution. 
When a TV picture gets 
larger, it tends to dim, making 
the brightness level (mea- 
sured in foot lamberts) critical 
for optimum viewing under dif- 
ferent light conditions. The 
higher the rating, the better. 
Resolution determines the 
amount of detail you will see 
on a single scanning line 
(measured in horizontal and 
vertical lines). Again, the 
higher the number, the finer 
the picture you will see. For 
example, the new 1990 
Pioneer 40 -inch projection 

Pioneer SD -P5047 -Q 

monitor receiver (SD-P404K) 
has a brightness rating of 550 
foot lamberts and horizontal 
resolution of 720 lines. Reso- 
lution jumps to 750 Vines with 
the 45 -inch SD -P454 -K which 
has a 460 foot-lambert bright- 
ness level. The top -of -the -line 
SD-P5047-Q-with an 
impressive 50 -inch screen- 
has a brightness rating of 400 
foot lamberts and super - 
sharp horizontal resolution of 

Pioneer SD-P4543K 

800 lines. These specifica- 
tions equal a picture that 
comes close to the goal of 
true-to-life video in your 
home, making the investment 
in a Pioneer projection TV pay 
off in years of state-of-the-art 
viewing. 

While maximum A/V quality 
and conveniences were key 
Pioneer projection TV goals, 
so were cabinet design and 
overall size. Not everyone 
has an infinite amount of 
space for a rear projection TV 
and their growing home 
theater. For these consumers, 
Pioneer introduced the Slim 
Design Cabinet concept. This 
attractive shape (in black or 
oak) is less than 30 inches 
deep-even with our largest 
50 -inch set. 

The impact of Pioneer big - 
screen TVs is dramatic. It is 

the difference between the 
best and second place... a 

difference you will see every 
time you turn on your set. 



Pioneer knows speakers. 
As one of the world's largest 
and oldest manufacturers of 
loudspeakers, Pioneer under- 
stands just how important this 
often overlooked component 
can be to your growing home 
theater system. 

"Upgrading your system 
with a new TV, combination 
player and an advanced A/V 
receiver is terrific," remarked 
Mike Fidler. "Not spending the 
same amount of attention to 
your speakers-whether you 
use two, five, or more-is like 
listening to a concert with ear 
muffs on." 

Pioneer has won plaudits 
for its world -class TAD (Tech- 
nical Audio Devices) studio 
monitor speakers. That same 
professional engineering 
know-how can be enjoyed in 

your home with the interna- 
tionally -designed and 
American -built S -T series. 
The -highly 6fficiénflud= 
speaker systems of the 
S -T500, S -T300 and S -T100 
can reproduce a wide fre- 
quency range, from booming 
basses to the highest highs. 
The latest advances in space- 
age driver materials, cabinet 
design and crossover tech- 
nology combine to produce 
loudspeakers that deliver 
exceptionally accurate 
response. Our least expen- 
sive S -T edition (S -T100) has 
a frequency response of 
30-40,000 Hz-and can fit 
almost anywhere. 

Dolby Stereo is actually 
four channels of information 
encoded onto a film sound- 
track (front left and right, 
dialog or center, surround). 
While the S -T Series are 

Pioneer S -T500 

Pioneer CS-X5Q 

excellent building blocks for a 
home theater system, addi- 
tional smaller speakers are 
required for the full Dolby 
Surround effect. With the 
decoding and amplification 
provided by a Dolby Surround 
A/V receiver, a pair of our CS- 
X5Q speakers will be more 
than adequate for the rear 
channels. If you decide to buy 
an A/V receiver with Dolby 
Pro Logic, another CS-X5Q 
would be appropriate as well 
for the center or dialog 
channel. 

As if five speakers weren't 
enough, some Home Theater 
enthusiasts want to add more 
booming bass to the experi- 
ence. For them, nothing less 
than a powered subwoofer 
that shakes the floor will do. 

Pioneer S -W1000 

The Pioneer S -W1000 will 
make you feel as though boul- 
ders were rumbling through 
your livingroom, chasing after 
you and Indiana Jones! 

Pioneer has the speakers 
you need, with superior sonic 
quality and prices that won't 
break the bank. 
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As we stated at the outset, 

turning your living room into a 
sophisticated Home Theater 
does not require a degree in 

electrical engineering or a 

magic touch on Wall Street. 
You can build your system 
component by component at 
the pace and price of your 
choosing. And although you 
can continue to use some of 
your old equipment-even 
from different makers-after 
a quick walk through your 
dealer's showroom to see 
real -life demonstrations of 
what we've just described, 
you'll only need to know one 
brand when you shop- 
Pioneer. 

Pioneer is a leader in those 
key components required to 
dramatically alter the way you 
watch movies and listen to 
music. And Pioneer is the 
name to know with combina- 
tion compact disc and Laser 
Disc players. Pioneer has 
maintained its high quality 
standards while lowering the 
cost for the high-powered 
machines. For a price just a 

bit more than a quality CD 

eD PIONEER 

player, you now can get a 

component that delivers 
superb digital sound and laser 
video-the best prerecorded 
video medium available. 

Performance Leaders 
Once you've added a high- 

powered source component, 
upgrading your playback 
equipment can be next. 
Pioneer 1990 Slim Design 
cabinets let almost everyone 
enjoy a big -screen TV in their 
home-no matter how limited 
their space. Picture quality 
and brightness levels are daz- 
zling. Add advanced audio 
capabilities, built-in amplifica- 
tion, and extensive hook-up 
capability and you'll under- 
stand why Pioneer is the 
performance leader in big - 
screen projection monitor 
receivers. 

Pioneer also leads the way 
in variety, technology and 
price with the heart of the new 
Home Theater-the A/V 
receiver. Pioneer was the first 
to incorporate Dolby Pro 
Logic into this key component 
and now has a full lineup of 

The Art of Entertainment 
PIONEER ELECTRONICS (USA) INC. 
P.O. Box 1540, Long Beach, California 90801 

Dolby," "Dolby Surround" and' Pro -Logic` are trademarks 
of Dolby Laboratories Licensing Corporation 

"Non -Switching" is a trademark of Pioneer Electronic Corporation. 

Chick Corea Electric Band Belinda Carlisle La Boheme 
Aerosmith-Things that go Pump Jody Watley 

Pioneer Artists. All Rights Reserved 

A/V receivers with Dolby 
decoding capability-includ- 
ing our top -of -the -line VSX- 
D1S with built-in Dolby Pro 
Logic and Digital Signal Proc- 
essing, another industry first. 
Couple all of these advanced 
and reasonably priced com- 
ponents with cutting edge 
loudspeaker systems and 
you'll be able to surround 
yourself with vivid sound. In 

fact, Pioneer is one of the 
oldest and largest manufac- 
turers of speakers in the 
world. Add optional multi - 
room, multi -source capability 
and you'll know why Pioneer 
and Home Theater are now 
synonymous. 

You don't have to change 
your financial lifestyle to have 
a Pioneer Home Theater but 
there is no doubt you and your 
family will be changed. 
Movies enjoyed in your living 
room will look and sound as 
good as they do at your favor- 
ite cinema. And music will feel 
like you're front row center at 
a jamming concert. That's 
why it can be said: Pioneer is 

The Art of Entertainment. 

The Enforcer: r 1950 Republic Pictures Corporation. All rights reserved. Night of the Demons: c1987 Halloween Partners, Ltd. All rights reserved. 

It's A Wonderful Life: c Republic Pictures Corporation. Driving Miss Daisy: c.1990 Warner Home Video Inc. Superman Movie: r 1990 Warner Home Video Inc. 

Born on the 4th of July: r 1989 Universal City Studios, Inc. All rights reserved. Field of Dreams: r.'1989 Universal City Studios, Inc. All rights reserved. 
Little Mermaid: r The Walt Disney Company. 
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ACCURATE 
MUSIC REPRODUCTION 

The only component in your audio 

system expected to reproduce the 

sound of a violin, voice, or symphony 

orchestra is your speaker system. To 

do so it must perform many complex 

electrical and mechanical functions 

without adding any character or 

"colouration" of its own. Added 

colourations may sound impressive 

at first, but before long they become 

irritating and much of the enjoyment 

of listening to music is lost. Musically 

accurate speakers, however, provide a 

very satisfying listening experience. 

THE 
CRITICS 

AGREE 

CRITICAL ACCLAIM 
In a very short period of time, better audio retailers, the audio press an. 

many thousands of customers have discovered that PARADIGM speaker 

offer a level of performance unmatched at the price. Magazine review 

confirm this with consistent praise and recommendation. 

PARADIGM brings this performance/value objective to every speak( 

design. Exhaustive R&D is undertaken. This involves both subjecti% 

evaluations and detailed anechoic measurements utilizing computerize 

digital data acquisition. The result is PARADIGM Performance and-Monit. 

Series speakers - landmarks in musical performance and value. 

Moving past merely acceptable levels of performance, PARADIGM speake 

provide a window to the music. They reveal the musical and spat 

dimension of the live event. 

So read the reviews, and listen. Like the critics, you too will agree. 
41 
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Paradigm 3se-mini 
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Width of Soundstage 
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POOR GOOD EXCELLENT 
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"AMAZING PERFORMANCE,.." 

IN RECENT YEARS. 
PARADIGM HAS 
BEEN the source of 

some of the finest speak- 
ers made in this country, 
as earlier reviews in 
these pages will attest. 
For this issue, we decid- 
ed to have a look at the 
bottom of the company's 
line to see whether or 
not audiophiles On a 

budget could expect the 
same level of perfor- 
mance as those with a 

few more bucks in their 
pockets. There are two 
Paradigms that carry the 

3se designation: a smallish bookshelf unit 
and the even smaller Mini, which we test- 
ed. 
The 3se Mini is a two-way vented system. 
consisting of a I -inch dome tweeter and a 
6.5 -inch woofer, The small box contains a 
port in the rear panel. along with spring - 
loaded speaker connectors. The enclosure 
is finished in black wood -grain vinyl, ex- 
cept for the front panel, which is covered 
in the company's distinctive silver materi- 
al. black fabric grille cloth is mounted on 
a removable wood frame. 

Mdtsurements 
Our first measurements were of frequen- 

cy response (Figure 11. The curves shown 
are averages of a large number of anechoic 
measurements, and together represent how 
a speaker will perform in a typical room. 
One element of this is the direct response, 
indicated here by the top curve, made up 
of the speaker's output in the "listening 
window" (1 -to -IS degrees off axis. The 
spectral balance of sound reflected from 
floor and ceiling is suggested by the mid- 
dle curve. measured 30 -to -45 degrees off - 
axis. and early reflections from surface 

near the speaker are indicated 
by the bottom curve. measured 
from 60 -to -75 degrees off -axis. 

Because the enclosure of the 
3se Mini is very small, one 
would expect that bass re- 
sponse would he somewhat 
weak, and the curves here do 
show a fairly steep rollofY be- 
low 100Hz. This is deceptive to 
a degree. however, as these 
curves were measured in an an - 
echoic chamber, and therefore 
represent only radiation at the 
angles mentioned. The port of 
the 3se is mounted in the rear. 
however. and it radiates low 
frequency energy as well. In 
measurements of total radiated 
Power (not shown). the low fre- 
quency energy is shown to he 
somewhat greater -a hit bottom t 

1 

M4 

heavy. III fact -although it doesn't extend 
much farther down the scale. Still, the 
point at which the bass output is 10dB be- 
low average output is 39 Hz: this is a relia- 
ble indication of the perceived'bass of the 
speaker, and in this case shows the 3se to 
be superior to some larger units. 

At the high end. there is a peak above 

"Very open, uncolored, 
neutral..." 

"...the Paradigm hung in 
there, outscoring some 

larger competitors 
many times its price." 

"For sheer performance 
for your audio buck, 
this Paradigm's no 

"mini." Call this one a 
"maxi." 

10kHz, and this might he heard on some 
material, but the off -axis curves compenTh 
sate for this. Some raggedness is also ap- 
parent in the midrange. although only the 
sharp dip below 2kHz shows up in all 
three curves. 

Figure 2 shows total harmonic distor- 
tion, measured using a broadband noise 
signal of 12.5 watts, which produced an 
output of 90dB SPL. This speaker exhibit- 
ed extremely low distortion above 2(X) Hz: 
at lower frequencies THD does rise, and 
this did provoke some criticism of "muddi- 
ness" in the bass. Sensitivity was meas- 
ured as 85dB. somewhat lower than the 
spec, but understandable in a speaker this 
size, 

Listening Tests 
Our sharp eared listeners did notice 

some mid bass prominence ("tubby bass") 
visible more on the total power curves 
than in Figure I. But that cavil aside, the 
little 3se Mini accumulated an impressive 
string of compliments over the two days 
listening tests - amazing performance, its 
diminutive size and budget price not with- 
standing. "Very open." "uncolored, neu- 
tral," "fine cymbals," "good rock punche" 
"fine jazz piano." "lovely choral balance" 
and so on. True, that bit of midrange rag- 
gedness was noted - "horns a hit brash" - 
but the Paradigm hung in there, outscoring 
some larger competitors many times its 
price. For sheer performance for your au - 

io buck. this Paradigm's no "mini.- Call 
his one a "maxi," - fan G. Musters 

REPRINTED WITH PERMISSION 

Paradigm 3se 
Na 

Utilizing similar drivers as in the more expensive Para digm 5se, the 3se differs primarily in that it's cabinet vol 
urne is some 10% smaller than its larger and more ex pensive sibling. Both utilizing bass reflex configurations 
the 3se carries its port high on the rear baffle, while the 5se positions its port low on the front baffle. 

A two-way design. the 3se sports an 8" polypropylene 
bass/midrange driver and a 1" polyamide soft dome tweeter, terrofluid cooled and damped. Rated sensitivity 
is a fairly high 88dB/1 W/1 m. Cable termination is via spring clips. We really do wish Paradigm would switch tc five -way binding posts, but given the 3se's modest cost we can't complain too much. 

The 3se's substantial cabinet is available with either a black ash or walnut vinyl -veneer finish (the front baffle is covered in grey vinyl with either choice). Our review 
samples came in walnut, and were very attractive. Over- 
all finish was exceptionally good considering the price. The grille is a particleboard frame covered in black cloth, the inside edges surrounding the tweeter bevelled to re- 
duce diffraction. 

We auditioned the Paradigms on Linn Sara stands, approximately 19" tall. After experimentation with room placement, we arrived at a siting about 18" out from the back wall, which represented the best compromise be- tween bass power and depth of image. 
Once auditioning began, the 3se proved to be an ex- ceptionally good loudspeaker for this price range. Per- haps its greatest strength is its overall sense of balance, 

the 3se being a solid performer with no serious deficien- cies or weaknesses. 
Beginning with "James Newton Howard and Friends", we were struck by the 3se's bass power and depth, as kick drum and bass synth came across with great impact and solidly, if perhaps just slightly blurred. Synthesizers 

and piano were crisp and clear, but sounded somewhat thin and pinched, though this was not a gross effect. Dy- namic tracks like "Gone Buttlefishin"' and "L'Daddy" dis- played excellent pace and drive. The 3se also managed 
to provide a good sense of the acoustic environment in which the recording was made, which contributed to this ' album's sense of immediacy and aliveness. 

Our impression of a slight thinness was confirmed on the Carol Kidd album, as her vocals were somewhat 
hard and cold, though very detailed. Uptempo cuts like 
"It Isn't So Bad" had real spirit and bounce, the 3se con- veying its pace and momentum nicely. We were again impressed with the Paradigm's bass performance, as kick drum showed exceptional power and snap. 

The Miles Davis and Keith Jarrett albums were also enjoyable, the Paradigm doing a fine job of capturing the performances' pace and rhythmic progression. Double bass on "So What" was deep and well defined, which helped convey this cut's subtle momentum and drive. Trumpet and saxes were crisp and open, with excellent note attack, but slightly thin and strident. A similar lack of body was noted in Keith Jarrett's piano. the instrument 
sounding a bit cold and hard. There was an abundance 
of detail and ambience, enhancing the recording's inti- macy and realism. Sharply -struck chords had excellent definition and power, their impact well preserved. Rhyth- mic coherence and progression were excellent, making the performance far more interesting and stimulating. 

Michael Newman's guitar was equally well served by - the 3se, coming across with excellent detail and clarity. That said, the instrument slightly lacked body and reso- nance, displaying a degree of thinness and coolness. Note definition was outstanding, with crisply -struck 
strings possessing real snap and impact. Finally, the Shostakovich symphonies neatly -highlighted the Para- digm's strengths and weaknesses. Tympani and bass drum were very deep and powerful, adding substance 
and body to the orchestra. Brass and strings came across with clarity and vividness, but with some thinness and stridency apparent. Brass got a touch coarse and strained on climactic passages. Rhythmic progression 
and coherence were excellent, the martial section of the 

Cl/ cnaiUl I I 
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ADVERTISEMENT Stereo Buyer'sGuide 
Reprinted with permission (Australia; 

"...EXCEPTIONAL VALUE... 
SHOULD BE AT THE TOP OF 
ANYONE'S LIST OF BUDGET 

MODELS TO AUDITION..." 
"STRONGLY 

RECOMMENDED." 

with movement, Symphony #11 conveyed with force 
.nd intensity. The sense of width and depth on this re- 
ording were wet portrayed. 

The Paradigm registered a solid performance, particu- 
3rly given its very modest price. To be sure, there is a 
xndency towards thinness. but this was a relatively mi - 
or flaw in an otherwise outstanding showing. Bass 

"an abundance of detail and 
ambience, enhancing the 

recording's intimacy and realism... 
excellent definition and power... 

Rhythmic coherence and 
progression were excellent..." 

"Bass power and coherence are 
particularly fine, and this, combined 
with the 3se's excellent detail and 
clarity, makes music more real and 

affecting." 

"We can't think of another speaker 
at or below this price that manages 

to match the Paradigm's overall 
sense of balance and competence." 

tower and coherence are particularly fine, and this, 
;ombined with the 3se's excellent detail and clarity, 
nakes music more real and affecting. We can't think of 
tnother speaker at or below this price that manages to 
natch the Paradigm's overall sense of balance and 
:ompetence. The Paradigm 3se represents exceptional 
ralue, and should be at the top of anyone's list of budget 
nodels to audition. 
;TRONGLY RECOMMENDED FOR AUDITION. 

Manufacturers' Remarks: 
We are pleased with your review of the Paradigm 3se, 

Ind especially so because you have confirmed what so 
nany others are quickly discovering; that the 3se is an 
exceptionally good loudspeaker for it's price range. 
Nhat Paradigm has strived for with the 3se is to provide 
in articulate, well-balanced loudspeaker at a price point 
vhere no real high-performance speakers exist. Judging 
)y your review and the reactions of retailers and consu- 
mers to date, Paradigm has more than succeeded in do- 
ng this. 

The small point you make with regard to an "impres- 
;ion of slight thinness" is perhaps related to ancillary 
equipment or room match. The 3se does have superb 
tatural balance that allows for considerable upgrading 
tf other system components to achieve optimal perfor- 
nance. 

As you indicated in your review, one cannot help but 
to tremendously impressed by the exceptional value of 
he 3se, and this is especially significant in the highly 
:ompetitive loudspeaker market. For Paradigm to be in 
he position of offering a product which offers such ex- 
:eptional performance and value makes quite a state- 
ment for their design and engineering capabilities. 

Paradigm loudspeakers are completely designed by 
Paradigm. Co -engineered tweeters are carefully select - 
td and matched with Paradigm precision crossovers to 
Paradigm woofers. Production consistency is ±1/2 dB. 
This level of control ensures that Paradigm loudspeak- 
ers will sound consistent and accurate for many years of 
stening enjoyment. 

-W.A VanderMarel, AudioStream 

L A B TEST 

PARADIGM 3SE 
aradigm's 3se is just 
about their smallest 
model. As with the 

rest of the Canadian 
company's loudspeaker 
designs, the 3se is the 
outcome an exhaustive 
design process; a process 
that includes making use 
of National Research 
Council of Canada 
facilities. 

The 3se is a two-way 
bass -reflex system. the 
enclosure is made of 
medium density particle 
board, finished with an 
industrial standard vinyl 
wrap (black ash or walnut). 
Bass/midrange duties are 
the responsibility of the 
polypropylene cone driver. 
Described as a 200mm 
unit, the textured, 
translucent diaphragm has 
a diameter of 155mm. If 
you include the roll 
surround, the diameter is 
180mm. According to the 
specifications. the 
diaphragm is matched to a 
25mm. high temperature 
voice coil. The coil 
operates in the flux 
environment created by a 
350g barium -ferrite 
magnet. 

Above the specified 
crossover point of 2.5kHz, 
a 25mm dome tweeter 
takes over. The diaphragm 
is made of a soft, low 
mass material called 
polyamide. This is 
attached to a ferrofluid 
damped 25mm voice coil. 
The magnet is a 280g unit. 

The bass -reflex port is 
located on the rear baffle. 
Paradigm describes it as 
'critically tuned', which 
doubtless means that both 
the diameter and 
placement of the port are 
the result of complex 
calculations. 

Performance 

Paradigms frequency 
response specifications for 

the 3se speakers might, 
at first glance, seem a 
trifle optimistic for an entry 
level system. Specifically 
they claim a response of 
45Hz-20kHz ±2db 
(on -axis) and 
45Hz-15kHz, ±2dB at 30 - 
off -axis. They rate system 
sensitivity at 88dB 
anechoic and 91dB 
'room'. The minimum 
recommended amplifier 
power is 15 watts RMS 
per channel. 

Nominal impedance is 
said to be 6 ohms. 

How does the 
Paradigm stack up? 
Rather well as it happens. 
Turning to the pink noise 
frequency response first, 
we can see that from 
below 100Hz to the limits 
of audibility, the response 
is exceptionally linear for 
a loudspeaker at this price 
point. More to the point, 
the case of this difficult 
test (the sample speaker 
is being asked to 
reproduce all frequencies 
at once), the response is 
very close to the 
specification - varying by 
no more than ±2.5dß from 
reference. 

The swept sine wave 
responses are very close 
to the pink noise result. In 
this instance, the sample's 
response is confined to a 
6dB envelope across the 
sound spectrum. In the 
final octave, the 30° 
off -axis trace diverges 
from the on -axis result, 
but the degree to which it 
does so is slight and it is 
in keeping with the 
system specifications. 

All loudspeaker tests 
are conducted in 
non-anechoic 
circumstances and under 
these conditions the 
sample system yielded a 
sensitivity of 88.5dB SPL 
for 1 watt of pink noise 
measured at 1 metre. As 
you can see from the bar 

"...THEY ARE BRILLIANT." 

chart, this places the 
Paradigm 3se in the 
moderate efficiency 

..the 
[frequency] 
response is 

exceptionally 
linear..." 

"Paradigm's 
loudspeakers 

have an excellent 
track record 

where listening 
tests are 

concerned..." 

"The soundstage 
was unusually 

broad and 
showed excellent 

continuity." 

"Access to the 
acoustic...was of 
a standard one 

rarely 
encounters... 
open sound... 

very involving." 

"They have a free 
and uncoloured 
character wholly 
out of keeping 

with their humble 
price." 

"The bass is 
surprisingly big... 
but the mids and 
mid -treble really 
steel the show. 

Vocals especially 
are a treat." 

"These would be 
a good value at 
considerably 

more money; at 
their selling price 
they are brilliant." 

category. Power handling 
was not exceptional for 
speakers in general, but 
about average for a small 
speaker. Considering the 

efficiency of the system, 
we would suggest usirg 
the speakers with an 
amplifier specified to 
produce 60 watts RMS 
per channel. 

The distortion 
spectrograms both show 
a system rather better 
than average for the price. 
A 500 Hz fundamental 
results in a second 
harmonic at -46dB and a 
third at -44dB. Translated 
into percentage terms 
these represent 0.50% 
and 0.60% distortion 
respectively. At 1kHz the 
results are less clear cut, 
mainly because the more 
prominent third harmonic 
is, at 3kHz, past the 
crossover point. The 
second, appearing at 
-55dB (0.17%), is a good 
result. 

Paradigm's 
loudspeakers have an 
excellent track record 
where listening tests are 
concerned and the 3se 
did nothing to diminish the 
company's standing. 
Listeners were quite 
surprised to discover the 
price (and it has to be 
admitted, the apparent 
simplicity of the design) of 
the 3se speakers. 

The test samples did 
very well in the spacial 
quality assessment. 
Sound images were as 
well defined as any we've 
heard from a speaker in 
this price. The 
soundstage was 
unusually broad and 
showed excellent 
continuity. Access to the 
acoustic in recordings 
such as The Tallis 
Scholars marvelous 
reading of Josquin's 
'Missa Ponge liegua' 
(Gimme) CDGIM009), 
was of a standard one 
rarely encounters even in 
loudspeakers costing 
considerably more. As 
one listener put it, 'they 
have a nice open sound, 
they are very involving' 

Sound quality also 
chalked up the sort of 
scores one encounters in 
the assessment of 
speakers costing twice as 
much. They have a free 
and uncoloured character 
wholly out of keeping with 
their humble price. The 
bass is surprisingly big for 
such small speakers, but 
the mids and mid -treble 
really steel the show. 
Vocals especially are a 
treat. A word of advice: 
audition (and use) the 
3se's on good stands of at 

least 50cm height. 
These would be a good 

value at considerably more 
money; at their selling 
price they are brilliant I`"G1 
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To Subscribe: remit all funds in U.S. dollars to Stereophile, P.O. Box 364, Mount Morris, IL 61054, or call toll -free to 

charge subscription to your credit card: 800-435-0715. 

THE QUEST CONTINUES! 

John Atkinson reviews more affordable loudspeakers 

Paradigm 5se: two-way, reflex -loaded, stand -mounted loudspeaker (16" stands required). Drive - 

units: 1" (25mm) polyamide -dome tweeter, 8" (200mm) polypropylene -cone, bass/midrange 
driver. Crossover frequency: 2.5kHz. Frequency response: 60Hz-20kHz ±3dB. Sensitivity: 
87dB/W/m. Nominal impedance: 8 ohms. Amplifier requirements: 15-100W at 10% clipping. 
Dimensions: 20.4" (520mm) H by 10" (250mm) W by 11.75" (300mm) D. Weight: 48 lbs (22kg) 
per pair. Finishes available: walnut/black ash vinyl. Price: $329/pair. Approximate number of 

dealers: 100. Warranty: 5 years, repair and replacement of parts, provided that the product has 

not been abused, tampered with, or used for "professional" applications. Manufacturer: Paradigm 

Electronics Inc., 457 Fenmar Drive, Weston, Ontario M9L 2R6. Tel: (416) 749-2889. US office: 
Audiostream, MPO Box 2410, Niagara Falls, New York 14302. Tel: (416) 632-0180. 

So far, as part of my quest to find good afford- 
able box loudspeakers, I have reviewed 16 

models, in the August, October, and Novem- 
ber 1987 issues of Stereophile (Vol.l( Nos.5, 7, 

& 8). This fourth group of loudspeakers ex- 

pands the price range covered, down to $329/ 
pair and up to $1349, and includes one model 
from California (Nelson -Reed), one from 
Canada (Paradigm), and one, Monitor Audio's 
"Flagship," the R952MD, from the UK. 

As can be -seen in "Letters' this month, some 

readers take exception to this series of reviews: 

"1 know of no-one...who really gives a damn 
about $400 loudspeakers" writes Thom Lieb 
of Riverdale. NID. Well, while 1 would not dis- 

agree that dipole speakers. in the shape of rib- 
bon, Magneplanar. or electrostatic systems, can 

give sonic results that arc undoubtedly high - 

end. the fact remains that most audiophiles use 

dynamic loudspeakers of some kind, for rea- 

sons of cost. taste, domestic acceptability, and 

the minimizing of the room interaction prob- 
lems endemic to panel designs. And when you 
examine hox speakers en nurse, apart from a 

rough rule that a $ 3000 system will he prob- 
ably better than one costing $300. in that it will 
go louder and deeper and give a better -focused 

stereo image. there is little correlation between 

purchase price and the degree of musical 
enjoyment to he obtained. A designer of genius 

can produce an excellent, simple, well -'balanced 

two-way y design intended to sell at $500, which 
will sound hctter than a SWOO three -cyan 

deign produced by an engineer who is merely 

talented, which in turn will give more musical 

enjoyment than a nwltiwav loudspeaker selling 

for $ 200n1 produced by an entrepreneur who 
has no idea how to design a speaker other than 

to throw a number of drive -units into a big 
hox, the whole being held together by a text- 

book crossover which makes no allowance for 
such matters as the real, complex, and compli- 
cated impedances of the drive -units. (Thank- 
fully, such speakers don't last long in the mar- 

ketplace.) 
I make no apologies, therefore, for letting the 

focus of my attention roam where it will. The 

end result, I hope, will be that readers of Ste- 

reophile will be able to find loudspeakers 
which offer a taste of high -end performance 
for a price somewhat lower than they expected 

to pay. 

The test procedure followed, with minor 
changes, that established for my previous loud- 
speaker reviews: each pair was used both with 
Audio Research SP -10 II/Motif MS -100, and 
Krell KRS2 /KSA- 50 amplification. A Mission 
Cyrus 2 integrated amplifier was also used, 
being more representative of the kind of hard- 
ware to be found driving speakers at this price 
level. Source components included a Mission 
PCM 7000 CD player, and both a 1987 Linn 
Sondek/look/Troika combination sitting on 
a Sound Organization table and an LPI2/SME 
V/Koetsu Red player sitting on a RATA Torlyte 
stand. An alternative system consisted of a Stax 

Quattro CD player used straight into the Motif 
amplifier via the PAS -01 passive preamplifier 
to be described in Vol 11 No.2, to obtain the 
most musically transparent sound from silver 
disc. Interconnect was Monster Interlink M1000; 

speaker cable was Monster M1. The loud- 
speakers were carefully positioned for opti- 
mum performance, and coupled to the tile -on - 

concrete floor beneath the rug with screw -in 
spikes. As well as a rigorous listening test, with 
no other speakers in the room, each pair of 
speakers was used for an extended period of 
everyday use. 

The frequency response of each speaker was 

measured in the room-spatially averaged 

across the listening window in order to min- 
imize the effects of low -frequency standing 
waves-using y3 -octave pink noise; this also 

gives an idea of a speaker's dispersion charac- 

teristic in the upper midrange and treble. In 
addition, the nearfield low -frequency response 

was measured with a sinewave sweep to get an 

idea of the true bass extension relative to the 
level at 100Hz. The change of impedance with 
frequency and voltage sensitivity (using y3 

octave pink noise centered on 1kHz and refer- 

enced to the sensitivity of Celestion's SL600) 

were also assessed. 

Paradigm 5se: $329/pair 
Observers of the audio scene will no doubt be 

aware that Canada has become a hotbed of 
loudspeaker development in the last five years. 

Part of the reason is the resources made avail- 

able to the industry by Canada's National 
Research Council, the Acoustics Department 
of which is headed by Floyd Toole. Dr. Toole 
has published a considerable body of work on 

loudspeaker sound in the Journal of the AES 

and elsewhere, and has probably performed 
and organized more subjective testwork on 
more loudspeakers than any other worker in 

the field. 
Among the correlations between what is 

heard and what is measured that have been 

unearthed by Dr. Toole and his team is that flat- 

ness and neutrality of midrange response are 

rated highly by listeners-as might be expected 

by readers of Stereophile, given J. Gordon 
Holt's long -rooted insistence on natural mid - 
band reproduction. In addition, it would 
appear that evenly controlling the off -axis 

sound across the whole audio band up to ±45° 

either side of the direct axis is also important 

*Prices have changed. 
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to good sound; a loudspeaker that has severe 
peaks and dips either side of what appears to 
be a flat axial response will not sound partic- 
ularly neutral in a typical listening room with 
side walls not too distant from the speaker. 

Paradigm is a Canadian company that has 
been in existence for around four years. Their 
brochure states that their engineers utilize the 
Canadian NRC facilities to evaluate their pro- 
totype loudspeakers, so it is no surprise that 
their design aims are in accordance with the 
criteria listed above. In addition, Paradigm tries 
to keep the prices of their systems competitive; 
the 5se selected for this review is no exception, 
offering good construction and the potential 
for good performance for just $329/pair.* A 

two-way design, the 5se uses what appears to 
he a version of the ubiquitous Vifa 1" soft - 
dome tweeter, crossing over below 2.5kHz to 
a polypropylene -cone midrange/bass unit with 
an aluminum voice -coil former. Unusually at 
this price level, this is built upon a diecast bas- 
ket, and secured to the front baffle with no less 
than eight bolts. 

The bass tuning is reflex, the 2" -diameter 
port being located just below the woofer, and 
has a molded lip to minimize air -turbulence 
noise. The cabinet itself is filled with treated 
and spun cotton and has an internal brace just 
above the reflex port. Top, bottom, and sides 
are finished in "black ash" vinyl, the front baf- 
fle being colored a smart gray. The simple 
crossover network is glued to the rear of the 
terminal panel; the terminals themselves are my 
least -favored spring -clip type, but these do 
have a large enough hole to take thick cable 
(and even 4mm plugs, though this would not 
be a recommended method as it would 
introduce yet another metal/metal junction to 
the signal path.) The grille frame is contoured 
so as not to present the drivers with sharp, 
diffractive edges. Nevertheless, Paradigm sug- 
gests that it he removed for the best sound, so 
this is how the 5ses were auditioned. 

The sound: Paradigm strongly recommends 
that the 5se be used on a stand, and supplied 
their 16" M40 stands for the review, these a. 

*Prices have changed. 

ADVERTISEMENT 
metal, four -pillar type with the base tapped for 
floor -locking spikes. This places the listener's 
ears on the tweeter axis. Above that position, 
the upper midrange response becomes a little 
uneven, so users of the 5se must ensure that 
they do not sit too high. Free -space placement 
is mandatory Paradigm recommending that the 
5se be located at least 12" from the rear wall; 
I placed them around 30" from the rear wall 
and over six feet from the side walls, toed -in 
to the listening seat. 

First impressions were favorable There was 
an excellent feeling of depth to the stereo 
image, with a good sense of the recorded 
acoustic. On Tiottin'to the Fair, a Hyperion 
collection of Stanford songs (A66049), for 
example, the tenor was unambiguously placed 
in front of the piano. This is excellent stereo 
performance at the price. Laterally, too, the 
imaging was marked by precision and a lack of 
ambiguity in positioning. The tonal balance 
was light and airy through the treble. Bass 
extension seemed good for the relatively mod- 
est box size, though a rather warm midbass lent 
bass instruments a soft quality. 

Prolonged listening revealed some prob- 
lems. Though adding suitable weight to cello 
and double -bass, that soft midbass ultimately 
resulted in the bass region sounding just a little 
disconnected from the rest of the range- 
something common with maximally flat, reflex 
designs-with a little added gruffness to the 
lower range of the harp. Not unpleasant, but 
a departure from neutrality, nevertheless. 
Levels of coloration were relatively low, con- 
sidering the price, but a persistent "eee" charac- 
ter in the upper midrange lent a reedy, some- 
what coarse quality to strings. Pipe -organ 
aficionados would regard this coloration as ren- 
dering the voicing of an organ more "French." 
Record ticks took on a slight "quack." The 
lower treble was slightly hard in quality, while 
the upper treble was, as is so often the case with 
these soft -dome tweeters, rather lispy. Recorded 
clarinet, for example, was too "fffy," with too 
much reed and not enough body to the tone. 

Putting these criticisms into perspective, the 
5se is no more colored than speakers costing 

MANUFACTURERS' COMMENTS 
Paradigm 5se loudspeaker 
Editor: 
Thank you for a favorable review of the Para- 
digm 5se loudspeaker in Vol.] t No.l of Stereo- 
phile. We are pleased that JA found the 5se to 
he the high -quality, musical performer that it 
is. Through its complete product range, Para- 
digm strives to provide balanced, musical loud- 
speakers that compare well with much more 
expensive product. Judging by JA's comments, 
along with those from many retailers and con- 
sumers, Paradigm has indeed succeeded in this 
goal. 

We would like to reiterate the point made in 
the review regarding speaker colorations. As 

you are aware, speaker design is a very complex 
task, and no matter how exceptional the engi- 
neering, colorations continue to persist. No 
speaker, at this time, is perfectly true to the orig- 
inal music. The Paradigm 5se has very low 
levels of coloration that easily allow it to fall 

into the high-performance category. This level 
of performance is so unexpectedly good that 
the 5se is consistently compared with much 
more expensive products which, in many 
cases, have considerably higher levels of col- 
oration. This fact alone would make the 5se a 

speaker worthy of serious consideration by 
audiophiles, However, when the price is con- 
sidered, the high level of musical precision that 
the Paradigm 5se achieves is indeed very 
remarkable, as JA discovered. 

Paradigm speakers are completely designed 
by Paradigm. Co -engineered tweeters are care- 
fully selected and matched with Paradigm pre- 
cision crossovers to Paradigm woofers. Produc- 
tion consistency is ±0.5dß. This level of 
control ensures that Paradigm loudspeakers 
will sound consistent and accurate for many 
years of listening pleasure. 

W.A. Vandermarel 
Audiostream 

up to two or three times its price, and gave a 

consistently musical presentation. 

Measurement: Measured in -room and spa- 
tially averaged, the 5se's bass looks nicely 
tuned, with a basically flat response from 
400Hz down to 100Hz, only a slight rise in the 
80Hz region, and a sharp rolloff below 40Hz- 
not enough indication of underdamping to 
correlate with my feeling of a soft midbass, I 

would have thought, though some doubling 
was noticeable at and below the "knee" of the 
rolloff. Main features of the response were 
excellent control off -axis, indicating a wide, 
even dispersion, and a gently rising trend 
across the audio band on the tweeter axis, 
peaking at 6.3kHz. Slight excesses of energy 
could be seen around 500-630Hz, which may 
correlate with the coloration noted in the mid- 
range, and in the high treble. There also 
appeared to be some cabinet resonant prob- 
lems in the midrange, around the note G above 
middle C. 

The impedance was benign, not dropping 
below 5.5 ohms across the audio band and 
averaging 8, while the measured sensitivity at 
1kl-lz was reasonably high at around 88dß/W /m. 
It is unlikely that the Paradigm 5se will have 
drive problems with any amplifier with which 
it will be used. 

Conclusion: The Paradigm 5se offers excel- 
lent performance at a very competitive price, 
even if the cost of a good pair of stands has to 
be figured into the equation. The designer has 
obviously saved money in places where, son- 
ically, it doesn't matter, in order to spend it 
where it does matter-the drive -units. The 
compromise between bass extension and sen- 
sitivity has been well -managed, levels of col- 
oration are not particularly high, and although 
I was not totally enamored of the tweeter, I am 
comparing its performance with the standards 
set by the metal -dome units featured by very 
much more expensive models. I can confi- 
dently recommend the Paradigm 5se as sound- 
ing better than it should at the price. S 
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I f you're the sort of person who needs to know the 
I bottom line right away, read no further. The Par- 
adigm 7se would be a good speaker at twice its 
sugg. retail price. These babies deliver full, well- 
balanced, and clearly defined sound. They're a 
"must hear" before you buy your next pair of speak- 
ers. 

Now, if you're the sort of person who requires 
hard facts to support superlatives, read on. 

The 7se is a two-way, bass reflex system con- 
tained in an elegant black box. Two feet tall by 10 
1/2 inches wide by 11 3/4 inches deep, the cabinet 
contains two drivers - a 200 mm woofer and a 25 
mm ferro -fluid damped tweeter. Removing the grill 
cloth exposes a grey laminate front panel contain- 
ing the two elements and a conductive port be- 
neath the woofer. The port undoubtedly aids the 
7se's ample low -frequency response. 

The box is nicely finished, making it an unobjec- 
tionable addition to any room. The manufacturer 
recommends placing the 7se on a speaker stand 
rather than on a bookshelf or directly on the floor. 

The manufacturer also recommends that the 7se 
be powered by no less than a 15 -W -per -channel am- 
plifier. Our anechoic measurements showed an 
85.9 dB sensitivity, 3 dB less than the manufactur- 
er's claims. Sensitivity measurements depict how 
efficiently the speaker converts the power sent to it 
into sound. Measurements typically range from 80 
to 95dB. In our listening tests, our system provided 
280 W per channel. 

How It Sounds 
Listening to the Paradigm 7se is an unusually 

pleasant experience because the speaker doesn't 
get in the way of the music. The soundstage is 
broad without being overly spacious. Performances 
become very present. These speakers are ready to 
deliver sound as pure as the source recording. They 
titillate the ears as a full, fruity wine does the pal- 
ate. The frequency balance is good. Lows are 
present but not boomy; highs are clear but not 
overly bright. The midrange is pleasant, if a little 
resonant. 

That isn't to say the 7se makes singers sound as 
if the reverb is cranked up. Not at all. The reso- 
nance is a very slight coloration. 

Although it is not a huge speaker, careful engi- 
neering has made the 7se a unit that produces a 
good, full bass. It's perfect in a typically sized (22 
feet by 13 1/2 feet by 9 feet) living room. 

High frequencies are clearly articulated by the 
7se. Cymbals zing, snares snap, and pianos sound 
wonderful: Absent is the "tizz" - that overly sibilant 
sound many speakers make in place of true high 
frequencies. 

A Look at the Chart 
From measurements taken in the anechoic cham- 

ber, we were able to graph the 7se's frequency re- 
sponse on and off axis. Measurements were made 
at 200 frequencies between 20 Hz and 20 kHz with 
the microphone placed in 35 different positions. 
(See Fig. 1.) 

Listening window measurements, the top line, 
describe the sound as it comes from the speaker to 

"THE PARADIGM 7SE WOULD BE A GOOD 
SPEAKER AT TWICE ITS SUGG. RETAIL PRICE..." 

"...A "MUST HEAR" BEFORE YOU BUY YOUR 
NEXT PAIR OF SPEAKERS." 

REPRINTED WITH PERMISSION 

4111KRADIGM 7SE LOUDSPEAKERS 

"...full, well-balanced, and 
clearly defined..." 

"Listening is an unusually 
pleasant experience because the 
speaker doesn't get in the way of 

the music... soundstage is 
broad... very present..." 

"...these speakers are ready to 
deliver sound as pure as the 

source recording." 

"...good, full bass... cymbals 
zing, snares snap, and pianos 

sound wonderful. Absent is the 
"tizz" - that overly sibilant sound 
many speakers make in place of 

true high frequencies." 

"That the speaker's response is 
virtually the same on and off 

axis displays some fine 
engineering." 

"...You'll have to pay a lot more 
for speakers to get much better 
sound than the Paradigm 7se." 
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the ears of listeners sitting in front of the speaker. 
Off axis measurements were made with the micro- 
phone located from 30 to 75 degrees to the left or 
right of the speaker. The second line on the graph 
(measured from 30 to 45 degrees to left or right of 
the speaker) describes what people in the "cheap 
seats" will hear, while the bottom line (measured 
from 60 to 75 degrees to left or right of the speaker) 
describes which sounds are bouncing off the walls. 

Gross inspection of Fig. 1 shows two things: the 
Paradigm has a broad frequency response (from 30 
Hz to, 20 kHz), and within those frequencies, its re- 
sponse is fairly smooth. Work at the NRC proves a 
direct correlation between listener preference and 
increasingly smoother frequency response curves. 

Figure 1, in fact, physically describes the fea- 
tures we heard as we listened. The rolloff begin- 
ning at 15 kHz is audible as mellow and round 
high frequencies. The dip and rise around 200 Hz 
is audible as resonance in the midrange. The peak 
and dip around 2 kHz were less audible. 

That the speaker's response is virtually the same 
on and off axis displays some fine engineering. For 
the listener, it means people sitting in different 
parts of the room will still get a fairly accurate "pic- 
ture" of the music. 

A Final Note 
What price do you put on great sound? You'll 

have to pay a lot more for speakers to get much bet- 
ter sound than the Paradigm 7se. This is an ideal 
high-fidelity speaker for a medium-sized room. 

As with many bargains, there is a hidden cost. 
Bringing home a pair of the Paradigms may force 
you to upgrade the rest of your system. 

Bank -I! ;H 
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Sound V'í% 
REPRINTED WITH PERMISSION 

PRODUCT 

Paradigm 7se 
Loudspeaker 
SOUND QUALITY 

Clarity 

UNCLEAR VERY CLEAR 

Spaciousness 

CLOSED OPEN, AIRY 

Brightness 

DULL AVG BRIGHT 

Fidelity 

BAD FAIR 

Pleasantness 

GOOD 

UNPLEASANT PLEASANT 

SPATIAL QUALITY 

Imaging. Definition 
(f.4:..:- t.- I 
POOR GOOD 

Width of Soundstage 
iglitffltima.-1 ! 1 I mg t I 

NARROW RV WIDE 

Depth Impression 
:t:Sa I 1 

POOR FAIR GOOD 

Ambience, Reverberation 

POOR GOOD 

CONSTRUCTION QUALITY 

Structure 

POOR GOOD EXCELLENT 

Cosmetics 

POOR GOOD EXCELLENT 

ANALYSIS 
"...PARADIGM'S PERFORMANCE MUST BE CONSIDERED AS 

NOTHING SHORT OF REMARKABLE." 

"...A RARE ACHIEVEMENT" 

THE CELEBRATED ARCHITECT Mies van der 
Rohe, asked to describe his approach to design, said 
"Less is more." This is especially relevant to the Para- 
digm 7se. for, as we shall see, the 7se delivers perfor- 
mance that belies its modest design and appearance. 

It's a straightforward two-way, hass -reflex system. 
employing an h -inch polypropylene woofer and 1 -inch 
dome tweeter, with a 2 -inch port positioned below the 
woofer. The black -finished enclosure measures about 
two feet tall by one foot square, and with the translucent 
woofer cone and grey front baffle, conveys an under- 
stated, rather hi -tech appearance. 

Measurements 
We ran 34 ditteretti anechoic frequency response 

curves. measured at 200 points across the spectrum. 
from positions above, below, and all around the loud- 
speaker to determine the Paradigm's probable output in 
a variety of listening locations. The curves were spatial- 
ly averaged and three of the most inforni:tite plots are 
shown in Figure I: a 0-15 degree curve that indicates 
the sound a centrally seated listener in the "hstening 
window- might hear: and 30-45 and 60-75 degree 
curves, which describe the early reflected and reverber- 

ant sounds likely to he bounced toward listeners from room surfaces 
nearest the loudspeaker. All three curves are basically smooth and ex- 
tended, which suggests the Paradigm sound should he quite natural 
and tree of nasty colourations. The only notable departures from 
smoothness are a slight rise in response at 500 Hz. a hump at 1.5 kHi. 
and a slight peak at 12 kHz, the latter indicating there might he a hint 
of stridency audible on strings or perhaps brasses. The consistent simi- 
larity of the oft -axis curves to the listening window curse to beyond IO 
kHz argues well for the spatial character of the 7se, indicating a wide 
smooth dispersion of sound into the listening room.The bass is nicely 
extended. with the -10 dB cutoff at a very good 32.4 Hz. showing au- 
thentic deep bass response. 

Using broadband noise (weigh ted. IEC 26h -D as a test signal. har- 
monic distortion at 911 

dB at 2 metres and at 

the 95 dB level was a 

little higher than we're 
used to seeing, hover- 
ing in the -20 to -25 dB 
region below 500 Hz. 
(This probably ex- 
plains some listener 
criticisms of "constric- 
tion" or distortion on 
the occasional loud 
peak or tympani tran- 
sient.) Probably best 
then to use the Para- 
digms in an averagc- 
sized rather than large 
living room. 

Assuming an 8 -ohm 
impedance the meas- 
ured 1EC sensitivity of 
86 dB at I watt, 1 me- 
tre. is moderate (the 
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FIGURE 1. PARADIGM 7se frequency response: top 
to bottom. avg. 0-15 degrees. avg. 30-45 deg., avg. 
60-75 degrees. 
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FIGURE 2. PARADIGM 7se total harmonic distortion. 
Bottom curve. 10.1 watts input (90dB @ 2M @ 
frequencies. dashed dashed curve. 32 watts input (95 dB @ 
2M @ mid -frequencies). 

"...the 7se delivers performance 
that belies its modest design and 

appearance." 

"The consistent similarity of the 
off -axis curves to the listening 

window curve to beyond 10 kHz 
argues well for the spatial 

character of the 7se, indicating a 
wide smooth dispersion of sound 

into the listening room." 

"The bass is nicely extended, with 
the -10 db cutoff at a very good 

32.4 Hz. showing authentic deep 
bass response. - 

",,,natural, open and clear... 
excellent depth... lots of hall 

sound... big, expansive 
soundstage... well-defined 
images... smooth, detailed, 

wideband... nice 3-D image... 
glorious bass drum..." 

7se needed 10,1 watts to produce 911 ilB (k. 2 ntcti s): 
for loud listening levels in an average -sized room, a 50- 
)o -75 -watt -per -channel amp should suffice. 

Listening Tests 
In the blind listening tests. conducted in stereo using 

our digital masters of classical. rock and jazz, the P,u:a- 
dignl was compared to several other speakers of widely 
varying design and price. The results. apparent in the 
listeners' comments. generally confirm the technical an - 
echoic measurements: "natural. open and 
clear...excellent depth...lots of hall sound...big. expan- 
sive soundstage...Well-defined inla_es...snluulh, de- 
tailed, widehand...nice 3-D iniage...glurious Kass drum... 
and so on. Panelists did note :tn occasional hardness or 
brashness on strings and brasses, but overall the Para- 
dign1 was ranked high on pleasantness and fidelity. 
earning scores that matched some of our all-time favor- 
ites. This is a rare achievement for any loudspeaker. of 
course. but when the 7se's price is taken into :recount. 
the Paradigm's performance must he considered as noth- 
ing short of remarkable. - 4/an Lufft 
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PAR A DOei 

ACCURATE AND 
REVEALING 

EQUIPMENT PROFILE 
"Paradigm (par a dim), noun: Serving 
as an example or model of how some- 
thing should be done. Thus start a 
number of ads for AudioStream, the 
American distributor of the Canadian 
-Paradigm' fine of loudspeakers. This 
definition is a lofty goal indeed for a 
company to strive for in any product 
they make. This review describes the 
Paradigm Model 7se, a moderate - 
size. relatively low-cost, two-way vent- 
ed system with an 8 -inch woofer and 
1 -inch dome tweeter. Read on to find 
out how well the 7se matched the goal 
stated in the definition. 
The 7se is the middle member of a 

line of 10 moderately priced two- and 
three-way systems from Paradigm 
Electronics. Paradigm, formed in 

1982, is one of a number of Canadian 
manufacturers that have taken advan- 
tage of research and test facilities 
made available by the Canadian gov- 
ernment through its National Re- 
search Council (NRC). 
The NRC is the Canadian equivalent 

of our National Bureau of Standards 
but with the added mandate of per- 
forming research that helps Canada 
be competitive in world markets. The 
research results are made freely avail- 
able to anyone through a national in- 
formation network, technical journal articles, and NRC research publications. 

The NRC also provides facilities for hire that any company in the audio industry would be proud 
to call their own. These facilities include anechoic and reverberation chambers with sophisticat- 
ed computer -controlled measurement equipment and an IEC (International Electrotechnical 
Commission) Standard listening room for conducting listening tests. 

The NRC Acoustics Department is headed by Dr. Floyd Toole, who is well known in the U.S. 
audio community because of his involvement in the Audio Engineering Society the Acoustical 
Society of America. Dr. Toole has written a number of AES papers describing the results of his 
research in the area of subjective loudspeaker testing and the correlation of a speaker's meas- 
ured performance with listener preferences. 

Paradigm has drawn heavily on the work of Dr. Toole and the facilities of the NRC to optimize 
the 7se. The design objective was to come up with a moderately priced system that emphasized 
those loudspeaker design features which directly improve its subjective sound as verified by ex- 
tensive double-blind listening tests. 

Dr. Toole's research has found that experienced listeners prefer a loudspeaker that has wide 
bandwidth, flat and smooth amplitude response, and uniformly wide dispersion. These were just 
the areas concentrated on in designing the 7se. 

The 7se is a rather conventional -looking, two-way vented system of modest appearance. The 
one striking feature is made evident when the grille is removed: The front panel is light gray and 
looks somewhat metallic in nature. The outside of the box is walnut vinyl covered with the 3/4 - 
inch (19 -mm) particle board used in all of this box's construction. An internal brace connects the 
front and rear of the box to minimize front and rear panel vibration. Good workmanship was evi- 
dent throughout. 

The rear is painted flat black and contains recessed, double -banana, five -way binding -post 
connectors. No tweeter level control is provided. (I personally don't like driver level controls be- 
cause they change the system's frequency/time-directional characteristics in a nonlinear man- 
ner. It's best to change the tonal balance with a good line -level minimum -phase equalizer in the 
feed to the power amplifier.) 
The flush -mounted tweeter, woofer, and port are centered horizontally in the cabinet. with the 

tweeter over the woofer and the port below. The port is roughly 1.8 inches (48 -mm) in diameter 
by 3 inches (76 -mm) long and tunes the 1.2 cubic -foot (34 -liter) box to approximately 35 Hz (see 
the "Measurements' section of this review). 

Paradigm completely designs and manufactures their own woofer and midrange drivers. in- 
cluding all crossover networks. The tweeter is custom -manufactured for Paradigm by an un- 
named European maker. The woofer has a die-cast aluminum frame with a forged, single -unit, 
backplate/pole-piece assembly. The cone is clear polypropylene with a butyl surround. A Kapton 
voice-coil former is used in the 1 -inch (25.4 -mm) diameter, long -excursion voice -coil. The tweet- 
er uses a 1 -inch polyamide soft dome with ferrofluid cooling and damping. Both drivers have siz- 
able ferrite magnet assemblies. 

The internal passive crossover is of quasi -Butterworth design (in the manufacturer's words) 
with a second -order high-pass filter (shunt inductor and series capacitor) feeding the tweeter and 
a first -order filter (single inductor) feeding the woofer. 

Measurements 
Most of the measurements were made using the Techron TEF System 12 Plus analyzer, 

which uses the Time Delay Spectrometry (TDS) technique. The measurements were mostly 
done inside my employer's (Crown International) large microphone -production test facility. using 
elevated free -field measurements and near -field measurements. Some of the tests were done 
outdoors, using ground -plane measurements. 

The system's on -axis frequency response was measured at a distance of two meters, directly 
on axis of the tweeter. The input level was 2.83 V rms. which corresponds to a level of I watt into 
8 ohms. The on -axis response was corrected to the standard distance of I meter for display of 
the data. The parameters of the measurement were set so that the data was essentially 

The 7se was very accurate and revealing -a 
pleasure to listen to. At its low price, I might 
consider buying a pair myself. 

smoothed with a tenth -octave filter. 
Figure 1 shows the on -axis I -watt, I -meter frequency response of the 7se with the grille off. The 

speaker exhibits a commendably flat response (±2 dB) from roughly 60 Hz to 10 kHz, with a 
moderate rise of about 4 dB covering roughly two-thirds of an octave between 10 and 16 kHz. in 
the important bass -midrange region between 100 Hz and 1 kHz, the system is even flatter. stay- 
ing within about ±1 dB. This measurement reveals a sensitivity of approximately 87.5 dB SPL 
over the range from 100 Hz to 10 kHz, which essentially confirms the manufacturer's rating. A 
separate test, comparing the axial response of both the right and left speakers, yielded a com- 
mendable match of + 0.5 dB over the frequency range from 50 Hz to 15 kHz. 

Note that this on -axis frequency response represents a free -space measurement taken without 
the effects of any reflective boundaries. It represents essentially the frequency spectrum of the 
first arrivals you hear when listening to the system in its normal listening environment. The bal- 
ance between low and high frequencies will change when the system is placed near reflective 
boundaries in an actual listening situation. 

"...I was impressed with how well the 
system did overall..." 

"Reproduction of female vocalists was quite realistic, with 
no sign of harshness on vocal peaks." 

Figure 2 shows the on -axis phase response of the system, corrected for the time arrival of the 
tweeter. Figure 3 shows the related group delay versus frequency for the phase curve of Fig. 2. 
This group delay indicates that the woofer follows the tweeter by about 0.17 mS (170 pS) which 
corresponds to a relatively low offset distance of 2.3 inches (58 mm). At the crossover (2.3 kHz), 
this offset represents approximately 0.4 wavelengths, or 140' of phase. Although this is not a lin- 
ear -phase system, most available research indicates that this amount of mid -high frequency all - 

pass (flat frequency response) delay is not readily audible. The increase in delay below 500 Hz is 

due to the normal minimum -phase delay caused by the high-pass characteristic of the speaker's 
low -frequency response. 
The 1 -meter on -axis energy/time response (ETC) is shown in Fig. 4 for a test signal swept over 

the range of 200 Hz to 10 kHz. In general, the ETC looks good, except for a broadening of the re- 
sponse at levels greater than 20 dB below the first arrival peak. Be aware that this ETC repre- 
sents essentially the tweeter's response only, due to the specific frequency range swept. 

Figure 5 reveals the grille's effect on the on -axis frequency response. The grille produces mod- 
erate frequency response anomalies of about±3 dB in the range above 2 kHz. I suggest remov- 
ing the grille for serious listening: most of my own listening was done with the grille off. 

The system's off -axis frequency response was measured in two different ways. The first meth- 
od displays the data in a three-dimensional format similar to the one seen in Audio equipment re- - 

views for the last few years. The second method essentially follows the way the on- and off -axis 
response curves were measured and derived at the Canadian NRC's test facilities, which were 
used extensively in the design and development of the 7se. 

Figures 6 and 7, respectively, show the 3-O horizontal and vertical off -axis frequency response 
curves of the 7se in the frontal hemisphere. These curves were derived from frequency - 
response measurements made at 5' increments along the major horizontal and vertical planes in 
the front of the system. No additional smoothing was done on these curves except for the fairly 
high resolution, 200 -Hz, constant -bandwidth smoothing that results from the TOS data -gathering 
process. 

Note that these plots differ from the usual Audio format, in that the frequency scale is logarith- 
mic rather than linear and that all curves have been referenced (normalized) to the on -axis fre- 
quency response. The on -axis response curve in each of the displays is easy to find because it is 
a straight line. The normalized format is beneficial in that it clearly depicts the differences be- 
tween the on- and off -axis curves. The same display would result if the system's on -axis frequen- 
cy response were carefully equalized flat over the range from 200 Hz to 20 kHz. 

The 3-D horizontal off -axis curves in Fig. 6 indicate a fairly well behaved off -axis response, with 
extension up to 10 kHz out to about 30' off axis. Beyond 10 kHz, the response rolls off quite rap- 
idly with increasing off -axis angle. The response ripple which appears in many of the off -axis 
curves above 4 kHz is actually a localized aberration of the near on -axis response. The normali- 
zation of the response curves displaces this ripple to the off -axis curves, making it more noticea- 
ble than if normalization were not used. 

The vertical off -axis curves in Fig. 7 denote clearly the effects of the crossover in the domain 
from 1.5 to 3.5 kHz. Off -axis null regions exist at angles about 30' up and down. The 6.5 -inch 
(165 -mm) center -to -center separation of the tweeter and woofer corresponds to about 1.1 wave- 
lengths at the 2.3 -kHz crossover frequency. The symmetrical up and down positions of the verti- 
cal off -axis nulls indicate that the woofer and tweeter are approximately acoustically in phase 
throughout the important crossover frequency area. This very desirable behavior minimizes the 
"lobing error" of the system. An independent confirmation of the driver acoustic phasing was 
done by running a response curve on the system with the connections of the tweeter reversed. 
This resulted in a sharp 15 -dB dip in the frequency response at the 2.3 -kHz crossover frequency. 
The curves also show that the response is significantly rougher off axis vertically than horizon- 

tally. I suggest listening to the system no farther than about 10" vertically off axis, tor best results. 
Figures 8 and 9, respectively, show the mean horizontal and vertical on- and off -axis response 

curves of the system, measured and derived in the manner of the NRC tests. These response 
curves were derived from the previous 3-D data by calculating response averages of several ad- 
jacent curves in specific on- and off -axis angular regions. This spatial averaging, rather than fre- 
quency averaging or smoothing, tends to suppress the effects of localized response aberrations 
due to diffractive effects, without minimizing overall frequency response problems exhibited over 
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Fig. 1 - One -meter on -axis frequency response, 
with an input of 2.83 V rms (equivalent to 1 watt 
into the rated 8 -ohm impedance). 

(-. t 

Fig. 3 - Group delay corresponding to phase 
response of Fig. 2. The woofer lags the tweeter 
by about .17mS, an equivalent of 2.3 inches. 

Fig. 5 - Effect of grille on axial 1 -meter frequency 
response. (The graph is normalized to show 
only differences from grille -off response of Fig. 
1.) The grille adds fairly severe response 
aberrations in the range from 3 to 10KHz. 

Fig. 7 - Vertical off -axis plots taken from above 
to below the system. Note log frequency scale 
and normalization of all curves to the on -axis 
response. Also note crossover response 
irregularities between 1.5 and 3 kHz, at roughly 
20 to 40' off axis up and down. 
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Fig. 2 - One meter on -axis phase response, with 
delay adjusted for the tweeter. An additional 
0.17 mS was required to achieve a flat phase 
curve in the woofer's upper range. 

Fig. 4 - One 
meter on -axis 
ETC for test 
signal swept 
from 200 Hz tp 
10 kHz. In this 
range, most of 

Jthe 
response 

shown is from 
the tweeter. 

Fig. 6 - Horizontal oft -axis response plots taken 
from the left side. around the front. to the right 
side of the system. Note that frequencies are 
shown on a log scale and that all curves are 
normalized to show differences from the 
on -axis response. 
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Fig. 8 - Mean horizontal on- and oft -axis 
frequency response curves above 200 Hz; see 
text. Top curve is mean on -axis curve, an 
average of response measurements made 
within 15 of vertical and horizontal axes. 
Middle curve is average of measurements 
between 30 and 45 either side of axis; bottom 
curve is average of measurements 60 to 75 
either side of axis. Note the the very smooth 
off -axis response even at angles out to 75 . 

Fig. 9 - Mean vertical on- and off -axis frequency 
response curves. Top curve is mean on -axis 
curve, and average of response measurements 
made within ..15 of vertical and horizontal axes. 
Middle curve is average of measurements between 
30 and 45 above and below axis; bottom curve is 
average of measurements 60 to 75 above and 

,1 below axis. Note the off axis response dips in the 
crossover region (1.5 to 2.5kHz); see text 

broad angles. The mean axial response was calculated by averaging all the individual respons- 
es in a ±15 window, both horizontally and vertically. The mean off -axis responses were comput- 
ed separately. in both the horizontal and vertical directions, from the ±30 to ±45' and the ±60 
to ±75 ' off -axis curves. 
The mean horizontal response curves are shown in Fig. 8. The mean axial response curve is 

quite flat and extended, within a ±2 dB envelope out to 19 kHz. Surprisingly. except for a roll -off 
above 10 kHz, the off -axis curves over the range from 800 Hz to about 11 kHz are actually flatter 
than the on -axis curve. This smooth, wide-angle response trait implies that the 7se speakers 
should image quite well over a broad horizontal listening area. 

The mean vertical responses are shown in Fig. 9. These curves are somewhat similar to the 
horizontal curves, except for a 2 -kHz. octave -wide hole in the response at the crossover frequen- 
cy in the 30 to 45' angle range. 

Figure 10 shows the input impedance of the 7se. plotted over the range from 20 Hz to 20 kHz. 
with a logarithmic vertical scale covering 1 to 100 ohms. A minimum impedance of 5ohms at 150 
Hz and a maximum of 28 ohms at 1.5 kHz were measured in the operating range of the speak- 
ers. Though this system is rated at 8 ohms, the 5 -ohm minimum reached in the upper bass 
range makes paralleling two sets of these speakers a possible hazard for some amplifiers - 
especially at high levels. 
The double -humped impedance characteristic of the vented -box (bass -reflex) cabinet was ap- 

parent at low frequencies. The Helmholtz -resonance tuning frequency of the box occurs at the 
impedance dip -about 32 Hz. At this frequency, most of the acoustic energy is radiated by the 
port. with the displacement of the woofer cone minimized. 
The complex magnitude -phase (Nyquist) polar plot of the impedance is shown in Fig. 11. The 

curve nicely rotates clockwise with increasing frequency, which it ought to. as pointed out by the 
late Richard Heyser. Audio's former senior loudspeaker reviewer. The polar curve is quite well 
behaved, with no minor loops exhibited: this indicates that there are no spurious higher order 
resonances in the cabinet or woofer moving system. When looking at polar impedance plots, re- 
member that simple second -order resonant humps show up as circles on the display. The circu- 
lar, looping nature of the three impedance humps is clearly shown in the plot. 
The distortion characteristics of the 7se were measured in several different ways. These includ- 

ed three single -frequency distortion spectra versus power level. IM distortion versus power level. 
and swept second- and third -harmonic distortion measurements versus frequency. 

Figures 12. 13. and 14. respectively, show the single -frequency harmonic -distortion spectra 
versus power level at the musical notes El (41.2 Hz). A2 (110 Hz). and A4 (440 Hz). These 

The Paradigm's good vocal separation and 
clarity on choral music shows smooth response 
in the upper -bass and midrange regions. 

curves indicate how much harmonic distortion is generated by the system with the application of 
a single -frequency sine wave at power levels covering the range of 0.1 to 50 watts (-10 to +17 
dBw, a 27 -dB dynamic range). The power levels were computed assuming the rated impedance 
of 8 ohms. The curves show the second to fifth harmonics of the input sine wave -except at El 
(41 .2 Hz), where the sixth harmonic is also shown 
The curves were run by successively increasing the sinewave input level in 1 -dB increments 

(each step about 26% higher in power than the previous level). At each power level. a swept 
spectrum analysis was done over a frequency range covering the desired harmonics. Two preci- 
sion. 1 -dB -per -step attenuators were used in the setup -one in the send path and one in the re- 
ceive path -to ensure that the power level steps were accurate. The receive attenuator provides a 
constant fundamental level to the spectrum analyzer so that distortion percentages can be read 
directly from the plotted data scales. 

Figure 12 shows the El (41.2 -Hz) harmonic data. Data collection was stopped at a power level 
of 50 watts (20 V rms into the rated 8 -ohm impedance) because the distortion levels were getting 
excessive (35% third harmonic at 50 watts) The actual power accepted at this voltage and pow- 
er level was about 70 watts, due to the measured 6 -ohm impedance. At most power levels. the 
third harmonic was found to predominate. At this frequency. most of the distortion was generated 
by the high excursion of the system's woofer. Third -harmonic distortion is generated from a sym- 
metrical nonlinearity, which, in this situation. corresponds to the woofer's running out of excursion 
capability in both directions equally. The distortion levels reached in this El test. although quite 
high, are not unreasonable for an 8 -inch (200 -mm) woofer when it is operated at these fairly high 
acoustic levels. 

"The reproduction of male vocalists with acoustic guitar 
was also quite good, with no upper -bass or 

lower -midrange tubbiness." 

"A capella choral music was also reproduced well, 
with good clarity and vocal separation. 
...a good sense of space and realism." 

The 7se speaker's vented -box tuning provided only a moderate amount of cone -excursion re- 
duction at 41 .2 Hz. This was due primarily to two factors. First, the test frequency did not coin- 
cide with the box resonance frequency of the vented enclosure; at the box resonance frequency, 
the loading of the tuned box provides the maximum cone -motion reduction. Second. the Q factor 
of the vented box was'not very high. which limited the amount of reduction available. 

As stated previously. the manufacturer describes the 7se loudspeaker's vented -box enclosure 
as having a "critically tuned resistive port' In the context of the 7se. this means that a relatively 
large amount of damping material was used inside the box (none was found in the port). This in- 
creases the internal box losses and. hence, decreases the box O. 

Considering only low -frequency behavior, the vented -box enclosure works best with a minimal 
amount of internal damping material. However. in the case of the 7se. a two-way design. the low - 
frequency loudspeaker is used all the way up into the midrange. In this range. standing waves 
and reflections inside the box can potentially color the midrange reproduction through radiation 
or re -radiation via the port and cone. Using a relatively large amount of damping material inside 
the enclosure will decrease the effect of these internal waves and. hence. their effect on the mid- 
range response. In most vented -box enclosure designs, deciding how much damping material to 
add to the inside of the box involves a real engineering trade-off. It is quite clear that the design- 
ers of the 7se put more weight on smooth midrange response than on attempting to achieve the 
absolute lowest low -frequency distortion. 

Even though this system's enclosure 01/vas somewhat lower than it could have been. separate 
tests revealed that this vented -box enclosure provided a very usable reduction of cone motion in 
tfre frequency range from 23 to 58 Hz. In the range from 30 to 40 Hz. the reduction was approxi- 
mately 50°ró. This test was accomplished by alternately covering and uncovering the port while 
driving the system with a 10- to 23-V rms sine -wave signal. Above 10 V rms (12 watts). in the 
range from 30 to 40 Hz. windage (air movement) noises were quite noticeable from the port. This 
type of noise is usually not very audible with normal wide -range program material. 
The A2 (110 -Hz) harmonic data is given in Fig. 13. The data essentially shows that only the 

second and third harmonics were significant. The nonharmonically related spikes in the graph 
are byproducts of the measurement setup environment and are not generated by the loudspeak- 
er. The third harmonic was found to increase gradually with power level. reaching only 1.5% at 
50 watts. The second harmonic was very low. up to a power level of about 10 watts where it 

quickly increased to 7% at 50 watts. The significance of this sharp increase in second -harmonic 
distortion just about slipped by me until I removed the system's woofer and ran an excursion test 
on it. 

Second -harmonic distortion is caused by a one-sided. asymmetrical nonlinearity. The specific 
cause of this nonlinearity in the 7se speaker's woofer was found to be an effect that occurs quite 
commonly in long -excursion, overhung -motor (voice -coil longer than top -plate thickness.) woof- 
ers. The effect is called 'dynamic offset." Foil canning.' or sometimes -self-rectification'. It occurs 
only in specific low -frequency ranges where the motional impedance (back EMF due to the 
movement of the voice-coil/cone assembly) is a significant part of the total impedance and only 
where the impedance is falling rapidly with increasing frequency. 
The effect causes the cone to actually displace outward or inward at high drive levels. In the 

case of the 7se woofer. the cone always moved out of the motor assembly in the range from 50 
to 115 Hz, at drive levels above approximately 12 V rms (10 watts). At 20 V rms (50 watts) at 100 
Hz. the net outward displacement actually exceeded the peak -to -peak alternating displacement. 
This sudden outward shift in cone displacement caused the sudden increase in second - 
harmonic distortion exhibited in Fig. 13. Research has shown that dynamic offset also increases 
transient distortion and hangover for short-term. low -frequency signals. Research also indicates 
that vented -box (bass -reflex) systems are more susceptible to transient distortion from dynamic - 
offset effects than are closed -box (acoustic -suspension) systems. 

Figure 14 shows the A4 (440 -Hz) harmonic measurements. Again. the predominant distortion 
is a moderate amount of second- and third- with only small amounts of fourth- and fifth -harmonic 
distortion. The third -harmonic distortion is seen to stay at roughly the same distortion percentage. 
a low 1%. over a fairly broad range of input powers. 

Figure 15 shows the IM distortion on a 440 -Hz (A4) tone created by an equal -level (input power, 
not output acoustic level) 41.2 -Hz (El) tone. Again. power levels in the range from 0.1 to 50 
watts were measured. The IM distortion gradually rises with power. reaching a level of about 
10% at 20 watts and 14% at 50 watts. Only intermodulation products out to the third order 
(f2±3f1) were significant in these measurements. These IM levels are fairly low for a woofer of 
this size at these power levels. At 440 Hz. 50 watts generates a respectable 105 dB SPL at I me- 
ter. measured on the system's axis 

Swept sine -wave second- and third -harmonic distortion tests were also made on the system at 
axial 1 -meter lev';' -` -ß ` i'I The purpose of running these 
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Fig. 0 - Magn tude of mpedance. Note the 
foga ithmic Impedance scale 
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Fig. 12 - Harmonic distortion for the musical 
tone E1 (41.2Hz). Note relatively high 
third -harmonic level at high powers; see text 

Fig. 14 - Harmonic distortion for the musical 
tone A4(440Hz). Only moderate amounts of 
second and third harmonics are evident. 

Fig. 16 - Second- and third -harmonic distortion 
levels vs. frequency for 90 dB SPL mid -band 
output at 1 meter on axis; input signal Is 3.6 V 
rms (1.6 watts into 8 ohms) 

Fig. 18 - Max mum peak -Input power for 
moderately clean output. Above about 6 kHz 
(dashed porion of curve), limitations are 
Imposed by clipping of 5.5 -kilowatt amplifier, 
not by the speaker. Input signal was a shaped 
tone burst; see text. 

Fig. 11 - 

Complex 
Impedance. 
The system is 
quite well 
behaved; see 
text 
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Fig. 13 - Harmonic distortion for the musical 
tone A2 (110Hz). The second and third 
harmonics were the only significant ones in this 
power range. Note the rapid increase in second 
harmonic at power levels above 10 watts; see 
text. 
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Fig. 15 - IM produced by mixing A4 and El In 
equal proportion. 
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F Fig. 17 - Same as Fig 16 but for 00 dB SPL 
mid -band output, using input signal of 11.3 V 
rms (16 watts into 8 ohms). 

Fig. 19 - Maximum peak SPL output a 1 meter 
on axis, for input levels shown in Fig. 18. The 
system can generate peak levels in excess of 
115 dB SPL above 150 Hz. 

curves. in addition to the previous measurements, was to show the harmonic content at a fixed - 
output mid -band sound pressure level and to display the second and third -harmonic levels over 
a continuous interval in the low -frequency range. Using fixed sound levels of 90 and 100 dB SPL 
facilitates comparison with measurements made on previous systems. Note that in the low - 
frequency range below 60 Hz, where the system starts to roll off, the actual distortion percentage 
is higher than shown on the scale to the right of the graph because the fundamental is lower in 

level. 
The swept harmonic tests at a level of 90 dB SPL are shown in Fig. 16. The distortion stayed 

below 2% at frequencies above 60 Hz and rose to about 5% at 35 Hz (mostly third harmonic). 
The corresponding measurements at 100 dB SPL are plotted in Fig. 17. The distortion above 60 
Hz stays below 3% except for a second -harmonic peak of 8% at 85 Hz. The input level of 16 

watts (11.3 V rms), required for the 100 -dB midband level, is just below the point where the cone 
starts to move out due to the dynamic -offset effects noted earlier. The second harmonic is seen 
to predominate between 50 and 90 Hz. At 20 Hz, third -harmonic distortion actually rises to 
100%, primarily due to the suspension's running out of excursion capability to the same degree 
in both directions. 
Overall, the distortion measurements on the 7se are quite low for a system of this size. The 

windage noises in the vent at high power levels in the low -frequency range will fortunately be 
masked by most program material. The dynamic -offset problems observed could potentially be 
a problem with program material such as loud rock music, which contains high -power narrow - 
band material in the region of 50 to 100 Hz. However, the added second -harmonic levels may 
make some types of program material sound better rather than worse. (It ain't high fidelity 
though!) 

Figures 18 and 19 show the short-term peak -power input and output capabilities of the system, 
plotted as a function of frequency. The tests were run by applying a shaped toneburst test signal 
consisting of 6 1/2 cycles of a sine wave shaped using a Hamming raised -cosine envelope. The 
resultant test signal covers a one -third -octave bandwidth with a time duration that increases as 

the frequency goes down. The burst is presented at such a low duty cycle that the long-term 
thermal characteristics of the speaker under test are not exercised. The test consisted of evaluat- 
ing the maximum peak -input power -handling capacity and maximum peak -output sound pres- 
sure levels, at all the one-third octave center frequencies, in the range from 20 Hz to 20 kHz. A 
very powerful amplifier that can generate 5,500 peak watts (+37 dBW, or ±210 V into an 8 -ohm 
load!) was used to drive the system. 
The test sequence began with determining how much of the special test signal could be han- 

dled by the speaker, at each frequency, before either the output sounded audibly distorted or the 

ADVERTISEMENT 
The delivery of high level upper -frequency 
transients, such as explosive sound effects, 
was good enough to clean your ears out! 

acoustic output waveform appeared distorted, whichever occurred first. At each frequency, the 
maximum peak -input voltage and the corresponding generated peak -output sound pressure lev- 
el at 1 meter were recorded. 

Figure 18 shows the maximum peak -input electrical power -handling capacity of the 7se. The 
peak -input power -handling capacity is seen to rise with frequency until 6.3 kHz, where the ampli- 
fier's power capacity of 5.5 kilowatts was reached! Above 125 Hz, the system can handle more 
than 600 peak watts. From 40 to 100 Hz, the peak power handling is limited to the range of 50 to 
100 watts. Below 25 Hz, the power should be limited to 10 watts or less, so as not to cause any 
intern adulation of the higher frequencies. The 7se can actually handle more power than the 
curves show but at the expense of much greater distortion. 

Figure 19 illustrates the maximum peak sound pressure levels generated at a distance of 1 me- 
ter on axis for the levels shown in Fig. 18. The graph shows that the 7se can generate very re- 
spectable levels in excess of 110 dB SPL at frequencies above 100 Hz. Between 20 and 100 Hz, 

the maximum output rises at about 15 dB per octave. Of course, two of these systems operating 
in a typical listening room will be able to generate much higher levels in this critical low -frequency 
range, due to mutual coupling and boundary effects. The room will provide some 5 to 10 dB of 
low -frequency gain, while a pair of speakers increases the level some 3 to 6 dB. 

"The smooth bass -midrange response contributed to a very 
accurate and revealing system that was a pleasure to listen to." 

"I am quite pleased with the overall performance 
attained by these speakers..." 

"I would recommend the 7se loudspeakers 
for anyone who wants a very 

cost-effective speaker..." 

Use and Listening Tests 
The listening tests were conducted in my basement listening room, which is somewhat small 

with a volume of about 1,500 cubic feet (43 cubic meters). The systems were located 20 inches 
(0.5 m) away from the rear wall and separated by about 8 feet (2.5 m), with most near reflective 
objects removed. The 7se speakers were placed on the supplied stands, which elevated them 
about 13 inches (0.33 m) off the floor, placing the tweeter 33 inches (0.84 m) high. At my seated 
listening position, my ears were within 2' of the tweeter axis. Most of my listening evaluation was 
done before the measurements were made. 

My first listening impressions of the 7se were quite positive. I was impressed with how well the 
system did overall, in comparison to my reference. Later, more serious, evaluations did not 
change this impression. My listening tests conducted after the measurements revealed no per- 
ceptible changes in the sound, even though by then the system had been subjected to some 
rather abusive power testing! 
The supplied speaker stands were made of 1/8 -inch (3 -mm) thick metal sheet stock, with 1 -inch 

(25 -mm) long spikes on the bottom of a 13 1/2 -inch (340 -mm) square base. The 10 -inch (250 - 
mm) square speaker mounting surface was separated from the base by four 1 -inch (25 -mm) 
square by 12 -inch (305 -mm) long metal tubes. My initial impression of the stands was somewhat 
negative, due to some high -0 resonances in the metal structure. After the speakers were set up 
in the normal configuration, with the systems in place and the base (with spikes) on the carpet, 
the resonances were much diminished and did not cause any discernible effects during the lis- 
tening tests. 

Input connection was made at the rear of the system, through double -banana red/black, five - 
way binding posts separated by the standard 3/4 -inch (19 -mm) distance. However, the wire in- 

sertion hole in the post was not large enough to handle any reasonable -sized stranded speaker 
cable. I suggest that you use spade lugs or solid wire extensions (that will fit the hole) and solder 
these to your cables. 

Listening to some pop/rock material (The Nightfly, Donald Fagen, Warner Bros. 23696-2) re- 
vealed a somewhat bright high end that emphasized instruments such as top -hat cymbal and 
tambourine. The emphasis was not at all objectionable, however. 

Reproduction of female vocalists was quite realistic, with no sign of harshness on vocal peaks 
(Love Songs, soprano Arleen Auger and pianist Dalton Baldwin, Delos DCD-3029). 
The reproduction of male vocalists with acoustic guitar was also quite good, with no upper -bass 

or lower -midrange tubbiness (Folk Era's Live Sampler, Folk Era FE2066CD and Depth of Image, 
Opus 3 Test Record 1, Track 7). 

A capalla choral music was also reproduced well, with good clarity and vocal separation (Depth 
of Image, Track 10). Smooth response through the upper -bass and midrange response regions 
is required for good results on choral music. Mozarts Piano Concerto No. 13 (Midsummer Mo- 
zart Festival, Bainbridge BCD -6273) was reproduced with a good sense of space and realism. 
Off -axis vertical and horizontal high -frequency coverage was subjectively quite adequate, with 

good response out to about ±40°. The system's delivery of high-level mid -high frequency transi- 
ents, such as explosive sound effects, was very effective. (You can clean your ears out on Track 
4 of Ein Straussfest, Telarc 60-80098!) 

Program material containing high-level bass transients played at high levels, such as rock kick 
drum, was reproduced with a moderate amount of muddiness when compared to my reference 
system (Sheffield Drum and Track Record, Sheffield Labs). After making the measurements, I at- 
tributed this muddiness to the dynamic -offset problems exhibited by the woofer in the 7se. To 
check this out, I searched for program material containing low -frequency information that would 
cause the cone assembly to travel appreciably out of the gap, in one direction, on loud passages. 
(This movement was determined by viewing the cone at close range while playing the material.) 
One disc that did this consistently contained the cannons on Beethoven's 'Wellington's Victory" 
(Telarc 60-80079). An outward deflection of the cone resulted even when the speaker leads 
were reversed, because dynamic -offset problems relate only to the amplitude, not the polarity, of 
the low -frequency signal. Even with appreciable offset, the cannon reproduction was still quite 
impressive. (I made sure my wife was out of the house when I listened at the levels required to 
generate the offset effects!) Reproduction of other types of low -end material, such as pipe organ 
pedal tones and concert bass drum, was quite adequate and was consistent with the system's 
size. 

To sum up, I am quite pleased with the overall performance attained by these speakers, consid- 
enrlg their relatively low price and moderate size. The smooth bass -midrange response contrib- 
uted to a very accurate and revealing system that was a pleasure to listen to. Except for some 
low -end muddiness exhibited infrequently on very high level bass passages, the system did a 

very good job. I would recommend the 7se loudspeakers for anyone who wants a very cost- 
effective speaker for use as a main system or for use in a secondary situation. At their price, in 

fact, I might even consider buying a pair for myself D. B. Keele, Jr. 
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AS A RELATIVELY YOUNG LOUDSPEAK- 
ER company, Paradigm has not had time to 
establish a reputation, at least in the U.S. 

But if our reaction to the Model 9se loudspeaker is 
any indication, a good reputation should not be long 
in coming. For once, we wholeheartedly agree with 
the conventional puffery on the data sheet: The 
Paradigm 9se is most definitely a no -compromise 
two-way design capable of outperforming systems 
costing several times a much." 

Actually, in electroacoustical design, the Model 
9se is a rather conventional vented system. The 
tweeter is a Ferrofluid-damped, 1 -inch, polyamide - 
dome unit with a high -temperature voice coil 
wound on an aluminum former. The tweeter dia- 
phragm is said by the data sheet to be "replacea- 
ble." although we cannot fathom any reason that 
youd need this feature in normal use. Perhaps the 
most unusual aspect of the speaker is its use of two 
woofers driven in parallel to increase speaker sensi- 
tivity and power -handling ability and to reduce 
low -frequency distortion at high sound levels. Each 
is 8 -inches in diameter and has a polypropylene di- 
aphragm with a high -compliance synthetic ABS Bu- 
tyl suspension. The crossover is a Butterworth net- 
work using aircore inductors and Mylar capacitors. 
Crossover frequency is 2 kHz. 

The two ports for the woofers are located on the 
back panel, which on our samples was painted 
black to match the black -ash vinyl veneer of the 
rest of the enclosure. A natural walnut vinyl finish 
is available as well. Also on the back panel are the 
two binding -post connectors accepting bare wire, 
lugs, and dual or single banana plugs. 

Although it is tall enough to provide acceptable 
results when sitting directly on the floor, the 9se's 
instruction sheet recommends placing the speakers 
so that they are totally freestanding - away from 
walls and the floor. It also says that "speaker 

REPRINTED WITH PERMISSION 

"A NO -COMPROMISE TWO-WAY DESIGN 
CAPABLE OF OUTPERFORMING SYSTEMS 

COSTING SEVERAL TIMES A MUCH." 

stands that bring the tweeter to approximate ear 
level are essential." However, Paradigm's screw - 
together M-20 metal stands elevate the speaker 
only 8 inches above the floor, whereas bringing the 
tweeters up to ear level requires a stand about 15 
inches high. 

Diversified Science Laboratories obtained its 
test results with the speaker on an 8 -inch stand lo- 
cated 35 inches from the wall behind. The on -axis 
frequency response is a very respectable ±2 dB 

"...[the 9se] manages to avoid 
any sense of strain or diminution of 

clarity in loud, complex music." 

' The 9se passed all of our 
standard frequency -balance music 
tests with flying colors (including 

massed orchestral strings and 
female vocals)." 

"The overall frequency balance... 
proved excellent, as did the 

precision and depth of the stereo 
image." 

"Considering... the fine 
frequency balance, the very 

reasonable price, and the fact that 
the Paradigm 9se can be driven to 

levels of more than 100 dB SPL with 
a 20 -watt amplifier,... the 9se is both 

a "sleeper" and a speaker that will 
make you sit up and take notice." 

from about 100 Hz up to about 20 kHz. Off avis, the 
response is not quite so flat, with a distinct dropoff 
in response above 10 kHz and with slight dips in 
the crossover region and around 300 Hz (a floor - 
reflection aberration that does not show up in the 
close-miked woofer or port responses). The latter 
dip tends to make the slight rise centered at 160 
Hz more prominent, both on the graph and to the 
ear. At DSL, response rolled off at a comparatively 
gentle 6 dB per octave below 125 Hz. 

The average measured impedance over the audio 
band is 8.1 ohms. But because the impedance 
curves dips to 3.8 ohms at 30 Hz and 200 Hz, the 
9se's rated impedance of 4 ohms is justified. The 

impedance curve also has peaks of 7.2 ohms at 70 
Hz and 18 ohms at 1.4 kHz. The measured sensitiv- 
ity is, as claimed, relatively high at 92.3 dB sound 
pressure level (SPL) with a 2.8 -volt pink -noise in- 
put. The speaker, providing the dynamic range the 
data sheet promises, accepted a full output (67 -volt) 
signal from the test amplifier during DSL's 300 -Hz 
pulse test. With this signal - equivalent to a 561 - 

watt (27.5-dBW) input - the speaker delivered a 
deafening calculated peak SPL of 119.9 dB. 

Distortion at more sensible levels remained quite 
low. For frequencies above 60 Hz, it averaged well 
below 0.6 percent at an 85 dB SPL test level and 
well below 0.8 percent at 90 dB SPL. At the highest 
test level (100 dB SPL), distortion above 60 Hz was 
at worst 3.5 percent at 250 Hz. Even at 50 Hz dis- 
tortion was only 5.9 percent, and above 500 Hz, it 
was still less than 0.7 percent. 

All this backs up our listening -session evaluation 
of the 9se as a speaker that plays plenty loud and 
yet manages to avoid any sense of strain or diminu- 
tion of clarity in loud, complex music. The only time 
we heard the effects of the measured low -bass roll - 
off was when the music had substantial amounts of 
signal in the lowest octave (say, 20 to 40 Hz), but 
these frequencies are difficult even for larger and 
costlier systems, in addition to being somewhat 
rare in music. 

When the speakers were placed in our listening 
room as DSL had them in its lab, we detected a 
hint of upper -bass heaviness on male vocals (prob- 
ably due to the combined effects of the slight 160 - 
Hz peak and the 300 -Hz floor -reflection dip). But 
this disappeared when we raised the speakers up to 
the recommended ear -level height and moved them 
a foot closer to the wall. The 9se then passed all of 
our standard frequency -balance music tests with 
flying colors (including massed orchestral strings 
and female vocals). The overall frequency balance 
in that position proved excellent, as did the preci- 
sion and depth of the stereo image. 

Considering the relative youth of the company, 
the conventionality of the design, the fine frequency 
balance, the very reasonable price, and the fact that 
the Paradigm 9se can be driven to levels of more 
than 100 dB SPL with a 20 -watt (13-dBW) amplifi- 
er, there is no contradiction in saying that the 9se 
is both a "sleeper" and a speaker that will make you 
sit up and take notice. 
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