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First it was DC. Then DD/DC and Super Feed-
forward. Now Sansui astounds the audiophile with the
greatest improvement in an amp. X-Balanced circuitry.
It cancels out external distortion by eliminating the trans-
former to chassis ground; and decisively removes IHM.

You'll find X-Balanced circuitry in a wide range of
superior Sansui products, like our AU-G99X amp, shown
with TU-D99X quartz-PLL synthesizer tuner which incor-
porates our new Super Linear Digital Decoder for im-
proved rejection of spurious signals and interference.
Another version of this tuner has AM stereo capability.

When it comes to digital sound, our new PC-X11 Tri-
code PCM Processor is the world’s finest for any VCR.
With 100 times the accuracy of any other PCM processor,
it even reads blurred sections of digital material and lets
yourecord up to eight hours of music on one VHS video
cassette.

Our ingenious new XL-900C digital/analog speakers
handle broad dynamic range with incredibly quick response
to energy flow. Patented Tri-composite Carbon Fiber
mulsi-layer diaphragms, plus high-polymer air-tight cores
deliver higher resonance, fewer breakups and overall
flat response.

There’s more worth hearing
about these great Sansui compo-
nents. Write: Consumer Service
Dept., Sansui Electronics Corp.,
Lyndhurst, NJ 07071, Carson, CA
90746, Sansui Electric Co., Ltd.
Tokyo, Japan.

XL-900C

PC-X11

Enter No. 59 on Reader Service Card
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The new Computer Direct-Line Separates from SAE
1102 Integrated Amplifier and T102 Tuner

Sophisticated computer technology and SAE’s used to indicate selected input, tone settings,

advanced audio expertise combine to make and volume and balance settings.

possible the first major innovation in circuit design The Direct-Line T1C2 Tuner has an on-board

since the beginning of audio — Direct-Line computer that monitors the quartz-reference tuning

Audio. This means that front panel controls on the for precise station selection. This computer

1102 and T102 no longer come in contact with chip also controls the signal, station memory, and

internal circuitry and the audio signal — reducing tuning functions, providing superior reception

the length of the signal path by over 50 percent! and ease of operation. There are 16 station

This allows the most direct and efficient path for memories, manual or auto search tuning, and auto

the audio circuits, resulting in less noise, less stereo switching.

distortion, and more pure sound. The 1102 and T102 are both designed with the
The Direct-Line 1102 Integrated Amplifier has a user in mind — easy to use soft touch controls and

60 watt/ch main power amplifier capable of easy to see multi-purpose displays. And best of

delivering the high current needed to handle low all ... the 1102 and T102 sound great together —

impedance loads at less than .025% THD. at a very competitive price! Hear them today

Easy to see alpha-numeric digital readouts are at your SAE dealer.

For more information on the full line of E A E In Canada:
SAE products, please contact: The Pringle Group

Scientific Audio Electronics, Inc. - -g- - - 30 Scarsdale Road
1734 Gage Road, Montebello, CA 90640 Scientific Audio Electronics, Inc. Don Mills, Ontario, Canada M3B 2R7

Computerized. Simplified. Affordable.
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The Magnetic
Personality

With very few exceptions, quality high
fidelity phono cartridges use a basic mag-
netic principle to convert the motion of the
stylus in the groove into electrical energy. If
an adjacent magnet and coil of wire move
relative to each other, a small electrical
signal is generated in the coil. There are
three popular approaches to the use of this
principle.

The Moving Magnet

The most widely used design concept lo-
cates a magnet at the end of the stylus canti-
lever where it will move when the stylus
traces the groove. A coil, with pole pieces
extending near the magnet, senses this
motion and an electrical current is induced
in the coil. This small MOVING MAGNET
signal is amplified POLE PECE o
and eventually is ) SN
turned back into < ol
sound by the
speaker.

MOVING
MAGNET

sTVWS

The Moving Coil

The second approach simply trades the
location and size of the two elements.

A very small coil is located at the end of
the cantilever so that it can move in the
field of a relatively large fixed magnet. A
similar, but generally smaller electrical
current is generated in MOVING COIL
the coil. This signal is X MAGNET
then amplified and
converted into
sound by the
speaker.

The Moving “Iron”
A third variant uses a piece of ferrous
metal like iron, attached to the stylus can-
tilever. It is located between the fixed
magnet and fixed coil so that as it moves it
varies the magnetic field and generates an
electrical signal in the coil. As can be seen,
all three designs use

MOVING "IRON"
the same basic prin- vw;nsv
ciple, differing
only in the way MLM,,
the concept is
applied. o o
it Takes Two

While our simple drawing shows just one
magnet and one coil for clarity, in a real
stereo cartridge there must be two complete
systems to sense the two independent stereo
signals contained on the two sides of the
record groove. These two systems must fit
within the confines of a tiny phono car-
tridge. And they must operate with mini-
mum effect on the motion of the stylus as it
traces the stereo groove. In the next column
we’ll discuss some specific approaches.

Good listening,

04 22

Jon R. Kelly, President
Audio-Technica U.S., Inc.
1221 Commerce Dr., Stow, OH 44224

audio-technica.
The World’s Favorite Phono Cartridge
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Compac! Dwsc Player SL-PE

Technics Digital Compact Disc Players.
_ Lasers and computers _
give you the one experience your conventional
audio system never could: Reality.

Reality: The duplication of a live musical performance. The
most elusive goal of all. Yet reality is precisely what you hear
with Technics digital Compact Disc players.

How? Technics revolutionary Compact Disc players have
a laser instead of a conventional stylus. Because instead of
conventional record grooves, digital Compact Discs have a
computer code. The laser “reads” this code. And a computer
instantaneously translates it into music.

\What you hear is not just a rep-oduction of the music, but
a re-creation of it: Reality.

And nothing touches the Compact Disc except the laser
beam. That means there is no wear. No noise. And no
distortion. Ali of which can plagu= conventional records.

All this Technics digital technolegy comes together in the

compact |atest generation of Technics Compact Disc
players. The remarkatle SL-P8 and SL-P7.

You can program tte SL-P8 up to 32 different

‘0IGITAL AUOIO

ways. Play any selection you want. in any order you want.
Repeat the selections you like. Even skip ones you don't.

Auto Music Scan automatically lets you hea- the fi-st 10
seconds of every selection. So finding the selection you
want is easy.

The fluorescent display shows you precisely where the
iaser is on the disc. So you can even find the exact nctes you
want to hear.

And to let you do all this from.across the room, the SL-P8
even has an infrared remote control.

Experience the full range of Technics digital technology.
Including the SL-P8 and the ffordabie SL-P7.

The digital revolution continues at Technics.

Technics

The science of sound

Get a Technics CD Starter Kit*—3 Free Discs: The Jacksons’ “Victory,” “Flashdance,” “Classical Sampler.”
Plus a Free CD Cleaning System & CD Club Membership Including 1 Free Disc. Total Suggested Retail Value Over $85.
*with purchase of any Technics CD Player from September | to December 31, 1984. See participating Technics dealers for detait.
Enter No. 73 on Reader Service Card




VAN BERGER

DASH IT ALL

ROADSIGNS *

Incidents and Equipment

An incident at the Summer
Consumer Electronics Show brought
home to me a lot of what is right and
wrong about car stereo. | was
listening to a pleasant, natural, jazz
tape at the Sansui booth, when a
young dealer turned the equalizer’s
top and bottom sliders full up, glowed
at the resulting thump and jingle and
volunteered, “That's g-o-o-d!’

And, in truth, it didn't sound that
bad—for rock. In rock, the sound is
so much hype and fantasy, so
different on record from what's heard
in performance, that you don't feel
guilty hyping it still further. But it
wasn'’t rock. It was the music of un-
amplified acoustic instruments, now
transmogrified to sound like amplified
electric ones. “Haven't you ever
heard live music?" | asked. He had—
but only through amplifiers and
speakers, at rock concerts. He simply
didn't know what other kinds of music
sounded like; | pity his customers
who want to hear those other kinds.

More and more, the manufacturers
are giving us the tools to get natural
sound in our cars, if we're willing to
spend time shopping and money on
the gear and installation—and if we
can find installers who know what
natural sound is. (Avoid installers who
don't have tapes of your kind of
music around—they may not know
what that music should sound like.)

Overall, | was pleased by the tools
the manufacturers offered at the
Summer CES:; at least, once | had
flattened out the equalizers which had
been set in U-curves by the listeners
ahead of me. One product stood out
in my memory, Nakamichi's TD-700,

Aiwa CT-X500:
Three trends in one.

due late this year. According to
Nakamichi, its tape and FM
performance will nearly equal those of
the TD-800 (see Audio, September
1984), but it will cost less and fit on
one chassis instead of two.

Credit for the slight difference in
tape performance and most of the big
difference in size goes to a siot-
loading transport that's more compact
than the TD-800's drawer-loading
one. | like the TD-700's features
better: “Program Seek’ to find
selections on a tape, a tuner “Scan”
function to sample all the stations for
you, and six station-preset buttons
instead of five. The controls also look
easier to use, helped by night
ilflumination from soft, broad,
we=zzas INCandescent lights. The
manual azimuth control is
now on the front panel, but
the older model’s front/rear
fader is gone—you'll need
an external one.

In addition to the
TD-700, there will
be a less-expensive
TD-500, with a
s Single-capstan drive,
only five station-
preset buttons, and
no “Program Seek."”
Both units will have
| flaps for easy head-

s woom )

cleaning access, Dolby B and C NR,
and a digital clock

The next most striking entries were
Aiwa’s three prototypes, all with flip-
down control panels which have theft-
discouraging blank faces when
fipped up. Much of the top model's
control panel could be removed to
serve as a remote control, even
working with the flap flipped up.
Thieves would be even more
discouraged if you took the remote
with you when you parked the car.
without it, the set is quite visibly
inoperative. As a further
discouragement, the receivers will
come with slide brackets, so owners
can hide the units in the trunk or take
them home when parking.

Theft deterrence, drop-down control
panels, and remote control are all hot
trends. As reported here before,
Sony, JVC and Kenwood now have
removable chassis (JVC's and Sony's
can be used as portables, too).
Kenwood also has a snap-on disguise
cover for its KRC-929, but plenty of
others (such as the B. B. & J. Cover-
Up, $4.95) are available from
accessory suppliers. Alpine and
Panasonic have announced overall
alarm systems, and JVC has a car
alarm that can interface with some of
its car stereos, triggering not only if

Continued on page 13
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Kyocera
YOU'LL LIKE THE WAY WE SOUND.

A MULTL-FACETED COMPANY
WITH A SINGLE-MINDED GOAL.

Its a goal common to all of Kyocera’s endeavors:
to create the best products available. It sounds
simple, but when you're good enough to be in a
class by yourself, the competition is fierce.

TECHNOLOGY FROM THE
GROUND UP.

Much of Kyocera’s technology base revolves
around the use of ceramic, an incredibly ver-
satile material with outstanding chemical
properties. Like modern-day alchemists,
Kyocera’s scientists are extracting some of the
earth’s most abundant raw materials and turning
them into a technological gold mine of ceramic
products.

FROM ENGINES TO EMERALDS.

Kyocera’s expertise in the ceramic

art has led to a wide range of prod-
ucts for diverse applications—from
ceramic car engines that increase

fuel efficiency by 30%, to cutting
tools that slice through steel, to
emeralds, rubies and sapphires—
created gemstones with a composition
identical to natural stones.

COMPLETING THE CIRCUIT.

But it is Kyocera’s long experience in elec-
tronics, in combination with our ceramic
technology, that has been a key to the com-
pany’ success. We are the world’s largest
manufacturer of electronic ceramic products, in-
cluding IC packages, resistors, capacitors, and
hybrid circuits. It is also this combination that
has allowed Kyocera to produce such finished
goods as knee-top computers, satellite re-
ceivers. .. and some of the finest audio products
available today.

THE SOUND OF SUCCESS.

In our 25-year history, Kyocera has become one
of Japan’ fastest growing corporations, with sales
over $1 billion. We're listed on the New York
Stock Exchange. Kyocera is a trusted supplier to
virtually every major electronics company in the
world. And our number of employees world-
wide is now over 12,000.

WHAT’S IN A NAME?

The name “Kyocera” is a con-
traction of two words: Kyoto, the
location of our world headquarters
in Japan, and, of course, ceramics.
Just for the record, the name is
pronounced “Key-oh-sarah.” Ask
for it by name.

Kyocera. You'll like the way we
sound.

KYOCERd

Kyocera International, Inc., 7 Powder Horn Drive, Warren, NJ 07060. (201) 560-0060.

Enter No. 36 on Reader Service Card
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ONLY ONE AUDIO
DEALER IN TWENTY
WILL CARRY THE
KYOCERA R-851
TUNER/AMPLIFIER

WITH MOS FET AMPS.

(IR l“\ R e

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

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

Hear the silence before you
hear the sound.

Switch on the R-851, switch from
one function to another. Try Phono.
Tape 1. Tape 2. Auxiliary. Back to
Phono.

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

The kind of quiet an audiophile
loves to hear.

Sound that takes you closer to
the source.

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

Fine tuned for every audio need.

From front end to output jacks, the
R-851 offers every feature an audio
enthusiast might want. The most
commonly used controls are right
up front—the more csoteric ones are
Eaced behind a neat flip-down
ront panel. There’s microprocessor-
controlled quartz-locked tuning
with 14 station programmable mem-
ory (7 AM & 7 FM); automatic
station seek; 3-band parametric-
style equalizer; fluorescent display
panel; and two-way tape monitoring
and dubbing.
Call (201) 560-0060 for the name of
the nearest dealer. Kyocera Interna-
tional, Inc., 7 Powder Horn Drive,
Warren, N} 07060.

KYOCERA

*85 watts RMS per channel, both channels
driven, at 8 Ohms with no more than 0.015%
THD from 20-20,000 Hz.




The Kyocera D-801 Cassette Deck

7 is hard to get because so much more
is built into it. For example, it has
five circuit boards where most

decks have only one or two. But

that’s only the beginning.
It more than meets the ultimate
. tape deck challenge.
T, The challenge is to move tape
: across the heads at as nearly a con-
‘ stant speed as possible. Variations
in speed, of course, come out in

your speakers or headphones as

wow and flutter.

Many decks claim a wow and
flutter figure of 0.05% WRMS—
trouble is, speed variations of
0.05% are clearly audible with
piano music (one of the most re-
vealing tests you can give a cassette

° deck—try it on the D-801 and

marvel!).

The D-801 by Kyocera comes
through with a remarkably low wow
and flutter figure of 0.02% WRMS

and that is derived from a unique,

three-motor, dual capstan drive

mechanism. Two capstans are
i driven by a direct dr]?ve motor. A
beltless/clutchless simple DC motor
drives the feed and takeup reels,
while a third motor is used as a
head-position assist drive (it greatly
prolongs head-to-tape azimuth ac-
curacy). The dual capstan system
provides that sensationally accurate
tape travel, maintaining proper ten-
sion between capstans (o eliminate
external shock source modulating
noise.

It more than meets the needs of
the audio perfectionist.

The D-801 goes above and beyond
even the fussiest audiophile’s necds
with 3-position bias/equalization
selection (with fine bias adjust-
ment), 400 Hz calibration tone.
Automatic Program Mute Record-
ing, automatic search, and
electronic 4 digit display, including
counter, elapsed time and time re
maining functions.

The D-801’s noise reduction sys-
tems were built for the audio purist
It has rwo—Dolby* B & C— Dolby B
for music material of limited dynamic
range, Dolby C for music of the
widest dynamic range, so noise re-
duction can be tailored to program
material

Finally, the specs everyone
wants: frequency response of
30-20,000 Hz = 3 dB using metal
or CrO, tape, and a S/N ratio of 78
- dB with metal tape in Dolby C NR
oy mode.
=1 | Call (201) 560-0060 for the name of

| the nearest dealer. Kyocera Interna-
tional, Inc., 7 Powder Horn Drive
Warren, NJ 07060.

e e N W e

IKHOCERd

Dolby is a registered trademark of Dolby
l.aboratories. Inc




The new Kyocera DA-910
Remote Control
Compact Disc Player.

How? With ceramics fechnology—Kyocera’s
innovative method of ensuring steady laser
fracking—immune fo vibrations. The bottom
line: total purity of sound.

Why ceramics? They're rigid and inert, so
they provide uncommon stability and resist-
ance fo mechanical vibrations from audio
feedback. They’re non-ferrous, so there are
no chassis eddy currents fo cause electrical
hum.

The handsome ceramic-compound resin
base of the DA-910 CD player is actually the

chassis—supporting and housing all compo-
nents and isolating vibration. Resonance
from the cabinefry is almost non-existent.
But Kyocera doesn’t stop there. Digital
udio’s technical requirements demand un-
precedented circuit capability so we use fine
ceramics throughout to further conquer vibra-
tion. For example, all discrete hi tolerance
audio components and the 3rd order Besselle
analog filters are ceramic encased.
There are other material differences. |
stead of an ordinary laminated E frame, w
use a solid ferrite cutlass core power
transformer to cut
eddy currents,
minimize flux leakage
and improve voltage
regulation. And
j instead of ferrous
metals, we use 100% aluminum and zinc
chassis construction including a diecast
laser head and a precision disc drive
mechanism.

What eise does the DA-910 offer?

® [nfrored wireless remote confrol system.

® Three seporate power supplies to aliow
complete isolation to critical circuits.

® Direct coupling (audio stages) for excellent
low frequency response.

® Floating horizontal motorized disc loading to
further improve stability and accuracy from
external feedback.

& Seporate digital fo analog conversion for left
and right channels.

® 176.4 Khz quadruple over-sampling
technology.

® Quality digital and improved analog filter
for superior phase distortion performance.

® Full feature programmable keyboard entry.

Even before Kyocera added ceramics, the
DA-910 CD player provided remarkable
purity. With ceramics, the results are truly
astounding. Put it to the test at a selected
Kyocera dealer now.

Kyocera International, Inc., 7 Powder
Drive, Warren, New

(201) 560-0060




"SOINVIIO NO d3Sve ANNOS d3llis

0900-095 (102)
‘090£0 AsSier MaN USLDM ‘8AlQ
18pMOd £ ’'0U| ‘|DUOLIDUIBU| DIBOOAY

‘MOU 18|D8P DIBJ0AY pajoales

D |D }S8} 8U} O} }I Ind (1D }l SADS 8ouUDWIONad .
"$104u09 |aund JU0J) v, _,
[USAUOD PUD I8A0J |SND PajUI] m 3
€p 0L 10 01jp1 8S10U-0}-|DUBIS m ’

'%£0°0 JO J8HN| PUD MOM =
adoasoqols POJUNOL-YI0YS B|qDISNIPD N0 SDY aSDq 8y o
gads-om] U M ") 192111q0IS m - ' Al
P M q ;__g%m"_v \Ewooco_acww '8sDq poom Apinis  uiyym sBunds seiy) Aq 0.90—“.__—-..0._. :wo“:@ —___:u
-o1j-uou Buisuss 9iu0:j98[e 18INAWOI-0IIIN pepuedsns S| SISSDYIQNS S|U} ‘UOHDIQIA 80U
ys 1aqy U0QiDI 3|GDAOWSS UM -1Wi|8 J8ypnj 0] “LOL-1d @u} JO sissbydans 10L-1d DI920A) Mau ay]
WLIDBUO} SSDLU MO| JDINGN} WNUIWND Jybioyg m  @Uk SWO} Uises punoduiod-ojwoied pibu y

‘30UDU0S8)
$aino3) J8u0 pUD UOHDIQIA JO 884} AJIDNYIA SI JDY} BOUD

‘4001 |p SO ApDajs -wiopsd D S1 JjnSal 8y "HoDqPea) |DOI8(8
—AInij S1 DY} BIGDJUING D 8ADY NOA
pUD UOHDIQIA JOJOW BjDUIWIS O} WajSAS 8ALID UOWIWOUN SAPIACID |DLBIDW Bnbiun Siy)
115Q 10JOWI-0M] PIOUDAPD UD PPY 'Sq| £°C “SOILUDIBD LJIM SHDJS }| :UOHN|OS S,D1800AY
10 u1 sybiam Jayoid 8y} “UOLDIOI LLIOJUN PUD ‘uopyo! Jayold 8yy Ul puD—oA00i0
Aujiqois 1ajoaib uaas 104 ‘WD pup Jahold ay) 8U} Ul BIPSBU 8Uj JO SSBUIPDALS || SI Alljiqois
syoddns uOYOPUNO) UOHDIOSI-[DNP SIY] "189)




The new Kyocera A-910
Integrated Amplifier.

PEAK POMEH INCICATON

The key is Kyocera ceramics technology—

a superior new way to virtually eliminate
mechanical and electrical vibrations that
impede dynomic performance.

It starts with a handsome ceramic-compound
resin base (actually the chassis) that supports
all components. Because ceramics are

d and inert, they provide vibration-free

irregularities. Because ceramics are non-
ferrous, there are no eddy currents—so there’s

eFTen PGHToh
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A-910 INTEGRATED STEREQ AMPLIFIER

In addition, fine ceramics encapsulate
critical components throughout the circuitry fo
further isolate vibration. Kyocera also uses a
heavy duty cutlass core power fransformer to
reduce eddy currents, minimize flux leakage
and improve voltage regulation.

There are many other features that
distinguish this extraordinary integrated amp:

® Rated a full 150 watts per channel info 8
OHMS at 0.02% THD from 20-20,000 HZ.

B New MM/MC equalizer with ultra low noise
and input impedance transistors.

B Heavy duty high speed 80 MHZ power
amplifier design incorporating paraliel triple
push pull final stages with MOS FET drivers.

® Single stage push pull ampilifier circuitry for
improved signal fo noise ratio and wide
band frequency response.

® Non-ferrous ceramic-compound resin base
with adjustable feet.

B Fluorescent digital display (low noise type).

® Dynamic noise reduction circuitry for improved
weak signal reception.

® Programmable 16 station pre-selects.

® Narrow or wide IF bandwith programmable
selection.

® Two FM anfenna—programmable selected.

® Multiplex decoder with pilot and birdie noise
cancelling circ
Performance says it all. Put it to the test at a
selected Kyocera audio dealer now.

Kyocera Infernational, Inc., 7 Powder Horn
Drive, Warren New Jersey 07060,
(201) 560-0060




Continued from page 6

I question remote controls

in cars. They're easily lost,
and who needs them? The

driver, that’s who.

Nakamichi TD-700: One chassis, with
azimuth for all.

Blaupunkt Los Angeles. For New
York, Philadelphia, Detroit . .

Sparkomatic SR 315: Unexpectedly
deluxe.

the whole car is stolen but even if the
stereo aione is.

Control flaps (as used in Jensen's
ATZ series and Pioneer’'s Centrate)
and wireless remote control (used by
Blaupunkt, Centrate, Fujitsu Ten and
maybe others) are both by-products
of digital control technology. Because
only digital control impulses, not
audio signals, go through the
controls, those controls can be
moved from the main chassis without

Regency Polaris MS 5000:
Unsinkable.

affecting performance. And because
these all-electronic control systems
require no torque to turn knobs,
remote control is easy. (Manual
control is still easier with old-
fashioned knobs, alas.)

I question the wisdom of wireless
remotes in cars, where they can
easily be lost behind the seat
cushions, under the seats, or behind
the one glove that actually made it to
the glove compartment. A holster
might be worthwhile. | also guestion
why remotes are necessary. The
front-seat passenger can always
reach the stereo, while the back seats
of most cars on the roads are either
empty or filled with kids—and do you
really want to give those kids the
power to startle the driver with full-
throttle rock without giving him a
warning glimpse of tiny hands on the
volume knob?

The one who needs remote control
the most is usually the driver. And,
according to Road & Track, our sister
magazine, there's at least one car in
which he gets it: Nissan's 50th
Anniversary 300ZX Turbo, which has
audio-system controis on its wheel
hub. Implementing that on a dealer-
installed stereo would be hard, but |
bet someone does it, eventually.

Aside from the Nakamichi and Aiwa
lines, few in-dash units struck me as
needing detailed comment. Concord
has helped swell the ranks of those
offering Motorola’s C-Quam stereo-
AM system, and Concord’s new
parent company, EPI, has introduced
some stereo units under its own
name. Blaupunkt has now expanded
its ARI traffic waming system to
Detroit, and has a new, ARI-equipped

model, the Los Angeles. Sparkomatic
has a deluxe new model, the SR 315
with Dolby B and C NR, plus DNR, for
$349.95; interestingly, no power rating
Is quoted, but a power versus
distortion graph is given, showing
about 18 watts at 0.5% THD, 20 watts
at about 1.0%. Sanyo introduced a
new, high-end line for home and car,
called ULTRX; its flagship mobile
model, the UR80, has dbx, Dolby B
and Dolby C NR. And Regency
introduced a new marine system, the
Polaris, with weathertight packaging.

The only production-ready CD
players for the car were the two Sony
models covered in our July issue, but
Pioneer, Fujitsu Ten and Technics
showed prototypes; the latter was the
first Technics mobile product ever
shown here. I'd already seen
prototypes from Kenwood, Mitsubishi,
Panasonic and Philips—and CD
would be a logical next step for
Denon, which will have a car-sound
line next year. So if you want CD in
your car, this year you can have a
Sony, but next year you can have a
very wide choice.

Enough for this month. Next time,
I'll cover amplifiers, equalizers,
speakers and accessories.

Pioneer CDX-1: Almost here.
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Mail-Order Ride

The Delco-GM/Bose car stereo
system will soon be available in more
GM cars. In addition to the current
choice of Cadillac Seville (K-body),
Buick Riviera, Olds Toronado and
Cadillac Eldorado (all E-bodies) and
the Chevrolet Corvette (Y-body—and
88% are being sold with the system),
it will soon be available in three C-
body models (Cadillac DeVille, Buick
Electra and QOldsmobile Regency 98).
Come fali, it should also be available
in even less-expensive GM cars.

Meanwhile, for those who already
own a system, Bose is establishing a
mail-order tape club, called the
Private Performances Collection. It will
offer 12 tapes a year in each of four
musical genres: Easy-listening, soft
rock, country and light classical, all
chosen to be “dynamic and uplifting”
and to "add to the enjoyment of
driving GM cars.” (For further
information, write Private
Performances Collection, The Bose
Corp., 100 The Mountain Rd.
Framingham, Mass. 01701.)

AUDIO/OCTOBER 1984
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AUDIO ETC

EDWARD TATNALL CANBY

DIALING THROUGH

THE YEARS
ne of our heaviest

Oproblems to my way
of observation, s

that we are so rapidly forget-
ting how to think in diversity,
each of us freely different
(up to a point) and not nec-
essarily ruled and ridden by
the ever-persistent majority.
Sure, we have to go along
Man is gregarious, so or-
dained by our biological in-
heritance. Man in the bulk
that is. The individual Is
well, individual. So is the
small group. Variety within
homogeneity—what else in
any species? No two alike,
no two absolutely different,
and all can interbreed.

Can we interbreed our di-
vergent interests? Especial-
ly when they are small in
terms of numbers? Or dol-
lars? Is the biggest always
the best?

Would you have enjoyed
life c. 1946 if your entire little
wartime FM world had

P
/
o= /
Z
~
¥ ) |
v ‘ necessary for any new sys-

before the freeze began the
applications for new FM sta-
tions (FM-only, not AM/FM)
had been piling up by the
hundreds and hundreds at
the F.C.C. New stations
even new networks, were
budding forth in every stage
of development--mostly
high-power stations, primed
for that updated, hi-fi FM
networking that could well
have replaced the entire AM
broadcast system of the
time. One can argue, | sup-
pose, that it never would
have worked, using all our
present commercial and en-
gineering hindsight. The fact

is that it was working then,
‘working like crazy, going
through all the preliminary
stages that are absolutely

tem before, as we say, it is
| "launched.” Behind the
scenes there had been al-
most a decade of slow pro-
gress, now, from 1939 on,

I
crashed about you together
with all your hopes for a rosy future in
radio? When that happened to some of
us, It was a personal tragedy, as well
as a group tragedy on the largest
scale we could experience. And that
muitiplied many times in many places.
Do the mere numbers really matter?
And was our work unimportant merely
because it was-—via the numbers—on
a small scale?

A perfectly well-meaning correspon-
dent in Texas (where big numbers mat-
ter) brings these words out of me.
Reading the first of my FM articles (not
yet the second), he writes that | am
making a lot of fuss over no great thing
because, after all, "There were conly 25
FM stations in the United States on
January 1, 1942, Most of Amerncca did
not have the benefits of high-fidelity
reception which you discuss.

There it is—the tyranny of numbers!
A mere 257 And—was it?—500,000
FM sets on the old band? Peanuts.

Does it matter that, in that fleeting
moment when the declaration of war
froze FM progress, there happened to
be 25 stations on the air, no more? So
what! | might suggest that on January
1, 1933 (with FM already a fact) there

was not a single FM station in exis-
tence. Nor on January 1, 1913 (with
AM radio a fact, also thanks to Arm-
strong) there was no ‘‘consumer’”
broadcasting whatsoever for the bene-
fit of the mass of Americans. So, Mr.
Factfinder, what are you proving? A
decade or so later there was one com-
mercial AM station on the air, the same
KDKA in Pittsburgh that today inter-
feres with my New York AM news sta-
tion. How very unimportant, therefore,
was this pioneer radio station? Num-
bers, numberst!

Oh vyes, and, on January 1, 1942,
there was not a single consumer hi-fi
amplifier on sale anywhere at all, nor
any other gear of the sort that makes
up our present business. How very un-
important we were, though there were
good commercial amplitiers on hand
inside those few old-band FM sets.

What we need, to temper these raw
and mostly meaningless sets of num-
bers, is more perception in depth and,
particularly, in the dimension of time.
Though the public old-band FM sta-
tions may have been frozen at the
grand total of 25, we also must under-
stand that in only a couple of years

" the launching began, the
big public explosion was under way.
But barely.

How many FM stations would have
been on the air on January 1, 1943 if
we had managed to stay out of the war
one more year? That is an interesting
question. How many high-quality, old-
band FM sets on the market and in
consumer hands? With GE. Zenith and
numerous others at work, that figure
might have been pretty high, already
enough to catch the interest of the rest
of America.

My correspondent friend, whom |
call Mr. Factfinder (because he does
deal in undeniable facts if, as | think
wrong interpretations), also notes that
the new postwar FM band. our present
88 to 108 MHz, provided for no fewer
than 100 FM channels, in comparison
to the restricted number on the old 42
to 50 MHz. “That's quite a difference!
he says. True, true, but again there is
more to it than numbers. Other factors
as | see it, were very much to the fore
both political (read: Power struggle)
and engineering, which makes me se-
riously wonder whether the big change
was initiated for altruistic and noble
reasons. One hundred channels! A
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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

If your old favorites don’t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording 1s 500 plays
old, you'll swear it’s not a play over five.

a1 A L

© 1983 Maxell Corporation of America, 60 Oxlord Drive, Mocnachie, N.J 07074 IT S ~ » ORI‘H IT

Enter No. 39 on Reader Service Card
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After the war, suddenly
FM was to take on a
virtuous role in our society.
It would cover everything
but big-time commercial
networking.

good talking point, and very conve-
nient for a cover, leaving other matters
unmentioned.

You must remember again that the
high megs were still a relatively unex-
plored region at that time and fraught
with serious engineering problems,
quite aside from the necessity of a total
“retooling” of the entire FM enterprise.
But far more important was the political
power background, with TV as the
great bludgeon. The war postponed an
epic battle for the life of FM, basically
between Major Armstrong himself and
the moguls of the enormously profit-
able AM system so successfully devel-
oped in the previous years. That's what
really mattered. The fight was, of
course, mainly behind the scenes and
it was all by indirection, replete with
weasel words, sounding much high vir-
tue, acting the mega-thug. If not the
weasel, then the hatchet. That's how it
is done, and do not think otherwise
unless you, too, wish to be naive.

Why so many FM channels, so sud-
denly, so soon? Ah yes, could it just
have possibly had to do with what |
would call forced FM fragmentation,
that coyly launched idea—hadn't you
heard?—that FM is best not for “the
people’ en masse (i.e. network broad-
casting) but for all those assorted little
groups, the cultural minorities, the
small communities, for local news
items, homey small-town entertain-
ment. Yes, of course, there is some
validity to this. Indeed, it can be an
nspiring concept. We are still seeking
for it in many later ways (cable, upper-
channel TV) if not very successfully

After the war, suddenly FM was to
take on this virtuous role in our society.
It would cover everything—indeed
anything but big-time commercial
networking. Low-power FM in hun-
dreds of nice little stations looked very
pretty in print. But one smells the ulteri-
or motive. The real message is brutal:
There would be no FM network, high
fidelity all the way, to replace the huge
and profitable AM network system, lo-fi
from start to finish.

Strange, you see, that this new net-
work was precisely what Major Arm-
strong had in mind before the war and
was well on the way to achieving. No
quaint little stations for him, unless on a
strictly experimental development ba-
sis. His own W2XMN was, as | have

said, a whopper in power, such as we
have not seen since; he was hard at
work enlisting others to build FM on
that same scale. You can call him mer-
cenary—but his network would have
been technically enormously superior
to the AM arrangement. It is always
possible to imagine that the AM people
could have gone along with the
changeover, perhaps with radio and
TV much more satisfactorily integrated
than in the ensuing system which we
now inherit. Who can say at this point?
As it worked out, Armstrong fost. The
same large vested interests that had
dominated network AM continued to
hold sway into postwar TV and even,
within TV, in the dominant “low-num-
ber” channels, up to 13, where the big
money s made.

There's a remarkable similarity, in
fact, between that rather toc sudden
creation of 100 new FM channels back
in the 1940s and the similar allocations
of super-high-band channels in televi-
sion, then, again, the cable channels
for "public access.” The thinking is
suspiciously like that which went be-
fore. Ah yes, very high-minded, full of
democracy and the rights of smal
groups, even unto the porn artists! Let
everybody have his day (and night) on
the public (and private) air. If you wish,
you may take alf this at its face value.
But you shouldn’t. Wheels within
wheels, just like the Bible said. Ezekiel
saw the big wheels and the little
wheels, yes?

Actions, they say, speak louder than
words. Especially the pretty words that
come from large corporations about to
swallow somebody in one gulp. Even if
they don't succeed, we can infer what
they have in mind.

This is no place to delve into cable
and public access but | do not really
think that the multiplicity of cable and
TV channels, like the 100 FM channels,
was designed for the exalted and virtu-
ous purposes we hear about. The
world is never all good or all bad; the
two always mix. There is truth and val-
ue to "public access" and it was good
to have 100 FM channels. But histori-
cally speaking—even unto today—!
can't help hearing the blunt action-
message, which is an ancient one: Di-
vide and conquer. Divvy up your rivals
into little bits, scattered every which
way, and you have them. Fragment

their forces, spread them in small
hunks as in FM via our current formula
for coverage, and you need fear no
serious competition. That's how things
have actually happened, though the
better has come along with the worse.
(We can have both. We must, indeed,
have both if we are to keep ourselves
going).

Well, here's a surprise twist. What if
Major Armstrong had won, what if his
FM network had been completed, per-
haps even with the cooperation of such
as RCA and, of course AT&T (who
owned all those rental phone and ca-
ble lines on which the old network de-
pended)? Well, oddly, | suspect that
we would have come out today much
as we are now.

We've had 40 years and more to
play around with FM since then. After
so long, forces tend to balance out
inevitably, like pendula coming to
rest—whether for good or bad or both.
Armstrong’s broadcast hi-fi, our first
quality consumer audio, thus might
simply have become a different route
to the present scene, audio and video
in all the forms we now know. Curious
thought.

Would Armstrong be amazed if he
could return after these 30 years since
his death in the '50s, seemingly in de-
feat. I'd personally love to show him a
Walkman-type AM-FM insert tuner
“cassette’—the basic inventions of a
lifetime of genius in one tiny capsule
Might make him feel a little better to
see how his offspring grew.

And he would have been so interest-
ed in how FM has become the least hi
of the hi-fi audio sources now avail-
able, since it 1s widely acknowledged
that tape and disc outstrip it by a good
margin. Too, he'd get a laugh about
how the AM broadcasters are getting
stereo capability after a lapse of 30
years—"to put them on equal competi-
tive footing,” or so the AM proponents
claim.

| would also like to hear the Major
comment on FM-simulcasting, named
as If the audio were some after-the fact
appendage, added on the last minute
rather than the most essential portion
of the program, the one without which
the program could not be broadcast!
Imagine, for example, a Metropolitan
Opera program done without the audio
or one strictly lo-fi. . .. Y/

|
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Throughout the world. CARVER high fidelty audio
components are acclaimed for technology. respected
for execution of design. and depended upon for relia-
bility. They are also. and perhaps this is most impor-
tant of all, appreciated for musicality.

“State-of-the-Art”" is merely a point of departure
for Carver Corporation Indeed. since it introduced its
tirst products. the M-400 Magnetic Field Amplifier and
the C-4000 Sonic Holography-Autocorrelation Pre-
amplifier at the Winter Consumer Electronics Show in
january of 1979. Carver Corporation. under the direc-
tion of its founder. Bob Carver, has been said to have

‘redefined the state-of-the-audio art.

l.ocated near Seattle. Washington. Carver Corpo-
ration is the second company founded by inventor-
entrepreneur. Bob Carver. His first company, Phase
Linear, was a leader in amplifier technology through
the seventies.

Committed to the design and manufacture of
audio electronics which bring the listener as close as
possible to the sound of the original musical perform-
ance, Carver has pushed the audio art to unprece-
dented heights and price/performance standards.

Enter No. 19 on Reader Service Card
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SONIC HOLOGRAPHY

] Powerful « Musical » Accurate

P.O. Box 1237
Lynnwood, WA 98036

AmericanRadioHistorvy Com
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Conventional stereo is a pale, muddled versiot
of live sound. No matter how good your speakers
are. No matter how good the sound source is.

The problems of sonic imagery inherent in con-
ventional stereophonic reproduction have been
solved by the Sonic Hologram Generator, available
in three different components: The C-4000 and C-1
Preamplifiers and the C-9 Sonic Hologram Generatc

Very briefly. the Sonic Hologram presents tim-
ing and phase information that exists in sonic pro-
gram material—but is normally inaudible. With
Sonic Holography. this information emerges in
three-dimensional space around the listener who is
thus able to establish the precise location of the
instruments and voice.

Stereo sound is an illusion, and for some lis-
teners it is not a particularly successful or convinc-
ing one. Stereo reproduction is subject to funda-
mental distortions of spatial perspective, suffi-
ciently severe that no six-year-old with normal hear
ing will be fooled into confusing a stereo playback
with a real, live sonic event.

Rather, the imaging of stereo is an acquired
taste which audiophiles learn to be sensitive to—
acclimating to its unnatural perspective in order to
enjoy the portrait of sound which the stereo systen
paints upon the wall between the loudspeakers.

Consider, by analogy. the illusion of depth per:
spective that is provided in photographs and paint-
ings by converging straight lines and the hazy
reduction of contrast in “distant”” objects. The
geometry of perspective is part of the perceived
real world. and rendering it is an essential require-
ment for any landscape painter. Certainly the his-
toric discovery of optical perspective a few hundre
years ago resulted in paintings that are generally
more pleasing to view than, for instance, the flat
two-dimensional figures in Egyptian paintings from
the tombs of the Pharoahs. Still, few people viewin;
paintings have ever been fooled into believing they
were looking through a window at a real three-
dimensional scene. And while stereo sound is both
more realistic and more pleasing than monophonic
reproduction, it is still only an attractive illusion.

Many listeners don’t care about its limitations.

But some of us want more. For decades "high
fidelity has been billed as providing either they-
are-here or you-are-there realism, and this is what
we look for. And by this criterion stereo sound
is flawed.

Now. the problem with stereo is simple: each
ear hears both speakers.

To see why this is important, consider the
process of recording and reproducing a sound—on
musical note played by one instrument, located sev
eral feet to the left of the center of the stage.



A live sound source produces one sound arrival at each
ear.

What would you hear as a listener if you were
located in an ideal front-and-center seat? The sound
spreads out in all directions at a speed of approx-
imately 1100 feet per second. If you are facing the
center of the stage. the sound arrives at your left ear
first and at your right ear very shortly afterward—
how long afterward depends on its angle of arrival.

If the sound source is exactly in front of you.
identical signals arrive at both ears at the same
time. Since the instrument in our example is only a
few feet left of stage center and so is only slightly to
the left of front {rather than 90 degrees around to
the left), the arrival of the sound at your right ear is
delayed by a small fraction of a millisecond and
since your head blocks high frequencies. but isn't
large enough to be an effective barrier for lows,
your right ear receives a sound that is slightly fil-
tered by the acoustic shadow of your head.

If the sound is recorded and later played back
via loudspeakers. the result will depend on the
microphone technique employed. Consider the sim-
plest and most common: the sound is recorded via
a single close-up microphone whose signal is “‘pan-
potted” i.e split and recorded in both stereo chan-
nels but slightly stronger in the left channel in order
to place its image slightly to the left of center. In
playback the sound emerges simultaneously from
both speakers (a little louder in the left). Assume

Stereo speakers produce two sound arrivals at each ear,
confusing the ear-brain center and diluting the image.

that you are sitting equally distant from the speak-
ers, facing the mid-point between them. The sound
from the left speaker arrives at your left ear, and at
the same time the sound from the right speaker

arrives at your right ear. A fraction of a millisecond

later the sound from the left speaker, after filtering
by the acoustic shadow of your head. arrives at your
right ear; and similarly the sound from the right
speaker arrives at your left ear. In the “live" listen-
ing experience the single sonic event produced two
arrivals at the ear; the delay and frequency spec-
trum differences between the arrivals at the two
ears are the primary cues which the brain uses to
determine the direction of the sound source. The
sonic event's now been muddled in a total of four
arrivals at the ears, the first two being simultaneous
and identical in frequency spectrum—a very differ-
ent set of cues.

Your brain can't help but get confused.

The goal of the Carver Sonic Hologram Gener-
ator is to eliminate the “extra” two sonic arrivals
that occur with conventional stereo playback. but
which do not occur in real life. The ear/brain system
can thus receive the unambiguous timing and phase
information that exists when we listen to real sonic
events with only two arrivals, one per ear A great
deal of the subtlety of a real performance. including
a clear sense of the size, or “sonic signature” of the
performance environment can be recovered from
the recording, which is all but lost in conventional
stereo playback.

By acaustically cancelling the two unwanted
arrivals, Sonic Holography restores perception of
differences in depth and ambience in the stereo
image which are "masked’ in ordinary stereo
playback.

Why is this process called Sonic Holography?
An optical hologram is a photograph made with a
laser whose coherent beam of Jight is split into two
beams and used to illuminate an object; the two
beams are recombined. forming alternate rings of
constructive and destructive interference, and the
interference pattern is photographed. When the pic-
ture is developed and another laser is used to proj-
ect it, a three-dimensional image of the photo-
graphed obiject is projected in space. By analogy. a
sonic hologram generator takes the beam of sound
produced by each loudspeaker and splits it so that a
related beam of sound is produced by the opposite
speaker in such a way that acoustic interference pat-
terns of the sounds occur in the air near each ear,
revealing the true three-dimensional sound image
that was hidden in the stereo recording. And it
is spectacular!

The impact to the listener of Sonic Holography
is best described by the most experienced and
knowledgezble experts in the audio industry.

“When the lights were turned out we could
almost have sworn we were in the presence of a real
live orchestra.

Hal Rodgers, Senior Editor.
Popular Electronics

‘The effect strains credibility—had I not expe-
rienced it, | probably would not have believed it .
the ‘miracle’ is that it uses only the two normal front
speakers.

Julian Hirsch, Hirsch-Houck Labs.
Stereo Review

it brings the listener substantially closer to
that elusive sonic illusion of being in the presence of
a live performance.
Larry Klein, Technical Director,
Stereo Review

... seems to open a curtain and reveal a
deploymen: of musical forces extending behind.
between and beyond the speakers . . terrific.”
High Fidelity

Visit your nearest Carver dealer and hear for
yourself
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Live performance: Note that in the concert hall setting
the sound is heard with timing and amplitude cues. Three
dimensional!

Conventional stereo: Note that when listening to con-
ventional stereo the sound is heard. more or less, on a
flat curtain of sound between the two speakers. Volume
differences only. The timing cues are gone.

Sonic Holography: With SONIC HOLOGRAPHY. the
sound is reproduced much like that of a concert perform-
ance, complete with timing, phase and amplitude cues.



CLEARING THE AIR

1

Retlected multi-path signals cause audible distortion.

Bob Carver has solved three major problems
that face anyone who likes to listen to music. Two
of these solutions. adequate and affordable power,
and true dimensional realism. address problems
you may not have known you had until your Carver
dealer demonstrates the vast improvement Mag-
netic Field Amplifiers and Sonic Holography deliver

But the third breakthrough solves a problem
you live with every time you tune in an FM station. A
problem you ve heard a thousand times. A problem
that may have weighed against even spending the
money for an FM tuner due to poor broadcast/
reception sound quality.

The Carver Asymmetrical Charge-Coupled FM
Detector is an elegant, practical solution which will
open up a whole new world of listening enjoyment.

FM was originally designed to broadcast
rich, full-frequency mono Frequency modulation
transmitters were intended to broadcast better
sound by varying frequency over a narrow, assigned
band instead of changing the intensity of the signal
{amplitude) the way AM did. The result was less
noise, deeper lows and crisper highs. Voila! High
fidelity broadcasting.

This system worked just fine—and still does
if you have a mono FM receiver. However, stereo
arrived in the Fifties and engineers set about finding
some way to send TWO signals. They toyed with
putting the left channel on FM and the right channel
on AM. splitting left and right channels into two
smaller bands within the assigned FM band and a
number of other “discrete” approaches.

None of which impressed the FCC. "Whatever
you come up with,” they ruled, “has to be able to
deliver the whole signal to all those folks with mono
FM receivers We're not going to allow instant obso-
lescence just because some audiophiles want this
new-fangled stereo.’

A brilliant solution. . if you live within
sight of the transmitter. The approach that was
finally adopted is clever to say the least. It divides
each FM band into blocks. The first 1s composed of
left-channel-plus-right-channel .. mono. .and this
is what mono receivers use exclusively. The second

NCC

With the Carver Asymmetrical
Charge-Coupled FM Stereo Detector

Asymmetrical Charge-Coupled FM Detector gives your ears a true sonic image.

band is left-minus-right. that is. ali those things which
differ between left and right This second signal is
assigned its own block.

The trouble is, this important second signal is
extremely prone to mishaps between the transmit-
ting tower and your FM tuner. [t is this signal com-
ponent that. when degraded in the least. causes
noise and distortion problems. These are usually
induced by multipath reflections off hills. buildings
and the ground. causing more thanone L — R
signal to arrive at your tuner to confuse things.

The effect 1s much like that of ghosting of TV
pictures which increases with the number of sky-
scrapers, tall hillsand passing cars between you and
the tower. As the main signal deviates in frequency.
it "beats” with the reflected signals (phase modula-
tion), causing destruction interference patterns
which bear no resemblance to the original signal.
Even the most expensive FM tuners are tricked into
reading this phase modulation as frequency modu-
lation: the better the tuning circuit. the more easily
it is deceived!

Charge-Coupled Delay. The first part of the
Carver ACCFMD circuit can be thought of as the

‘Search and Destroy” section. It takes advantage
of the fact that almost all noise and distortion in
the L — R signal portion. For every instantaneous
noise or distortion voltage. there is a replica in the
opposite channel.

The Carver Charge-Coupled Delay circuit
detects these dirty. mirror images and cancels them
before they can reach your ears. The results are a
dramatic reduction in hiss, clicks, pops. picket-fenc-
ing and the myriad indescribable, unpredictable
noises which often disturb FM listening. But merely
eliminating redundancy is not enough If you get rid
of too much of the L - R signal through cancella-
tion. you will have thrown the baby (the stereo-ness
of music) out of the dirty bathwater (the noise and
multipath).

The Leading Edge Detector. Luckily 85% of
the L — R signal duplicates the L + R signal, so quite
a bit can be cancelled without losing imaging and
ambiance. The other 15% is totally different and
represents the instantaneous phase relationships
which produce the sterec experience Rather than
stop at 85%. Bob invented another circuit which
could “treat” this last critical 15% of the L — R
signal while maintaining its sonic integrity

Through psychoacoustic research which
brought us Sonic Holography. Carver discovered
that. if properly matrixed. only s of the non-redun-
dant 15% of the L — R signal is required to convince
our senses of a fully separated stereo experience.

|

The Leading tdge Detector circuit operates
only on that part of the L — R signal necessary for
our ears and brain to construct true stereo local-
ization. By processing this ultra-important remain-
ing 5% of the L — R, signal and then carefully
returning it to the FM tuner's receiver matrix. a
net noise and distortion reduction of 93.5% (over
20dB) is achieved

Finally. Audiophile-grade FM. You will. of
course, want to audition this technology, to hear for

| yourself what the experts have said about The Asyn

metrical Charge Coupled FM Stereo Detector when
first introduced in the Carver TX-11.

't is by a wide margin the best tuner we have
tested to date.

‘What distinguished the TX-11 is its ability to
pull clean, noise-free sound out of weak or multi-
path-ridden signals that would have you lunging for
the mono switch on any other tuner we know of.
High Fidelity (January 1983)

‘Breakthrough in FM tuner performance. A

| tuner which long-suffering fringe area residents and

those plagued by multipath distortion have proba-
bly been praying for.

‘The significance of its design can only by fully
appreciated by setting up the unit, tuning the weak-
est, most unacceptable stereo signals you can find.
then pushing those two magic buttons. Separation
was still there; only the background noise had ben
diminished, and with it. much of the sibilance and

| hissy edginess so characteristic of multipath

interference
Audio
[Len Feldman December 1982)

‘A major advance ..

Its noise reduction for stereo reception
ranged from appreciable to tremendous. it makes
the majority of stereo signals sound virtually as
quiet as mono signals. yet it does not dilute the
stereo effect
Stereo Review

| (Julian D. Hirsch, December 1982)

Four ways to hear what they heard. Our
Asymmetrical Charge-Coupled FM Detection circuit
is available in the TX-2 Tuner and Carver Receiver
as well as the breakthrough TX-11.

Even if we can't persuade you to part with your
tuner or receiver. you can still enjoy the benefits of
the Asymmetrical Charge-Coupled FM stereo
Detector ina compact add-on, the TXI-11. It con-
nects to any receiver or tuner to bring you the
instant. audible benefits of noise-free stereo FM.

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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THE CARVER DIGITAL TIME LENS
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The Digital Time Lens adds the finishing
touches of sonic accuracy and realism to Compact
Digital Audio Discs. It turns an innovation into near
musical perfection.

Why digital discs should sound better
than analog discs. While hundreds ot articles
and reviews have been written on the digital audio
recording process, it s valuable to review just how
the process works in theory to better appreciate the
Digital Time Lens’ further contribution

Analog recording uses magnetic tape to record
varying amounts of musical signal The more musi-
cal impulses in a given passage ot music, the more
magnetism is imparted on that portion of tape pass-
ing the recording head.

While this recording method has given us thirty
years of memorable recordings. it labors under at
least five physical limitations which cause audible
degradation of the signal. 1) Tape hus finite limits as to
the amount of energy it can record Saturation and distor-
tion occur when the limit is reached. yet musical
dynamics extend far louder and softer than the
medium can handle 2} Magietic tape. by its very com-
position. imparts some internal energy which we hear as
niss Thus quiet parts of recordings can suffer from
annoying background noise. 3) It is very hard for tape
10 deal with extremely high and cxtreimely low frequencies.
again due to physical realities of tape oxide com-
position. speed and head contiguration 4) Even it
problems -3 are minimized. the resull gets scratched
inlo the surface of a picce of plastic and played back by
letting a small diamond wiggle around in the
groove. Not theoretically the best method by any
stretch of the imagination. 5) Even it said grooved
olastic disc is the best virgin vinyl and the wiggly
diamond is a $400 handmade cartridge on a $2000
wurntable. the record can come o a bud end in seconds at
the hands of a) a five-year-old with a peanut butter
sandwich. b) an inquisitive pussycat. ¢) your best
‘riend after half a botile of Cabernet

Digital recording gets around all of these
problems. The musical signal is sampled and ana-

vzed by a computer which. in ettect. impartially
measures the signal with a ruler. This segment is
VERY loud—98dB—and goes down to 20Hz. "This
segment is extremely quiet und contains a flute solo with har-
monics o 19.000H: "This segment increases in dundmics by
60dB in less than a hundredin of second. elc.”

Instead of trying to make a physical mode! of
these measurements the way analog tape does, dig-
ital recording simply “'prepares a report,” coded in
I's and O's much the way a floppy disc can contain

the text of a book encoded in binary language.

The Compact Disc playback unit “reads’ the
report and changes the sound back to analog musi-
cal impulses which are fed into your hi-fi just like a
tuner, casse’te deck or phonograph source. Except
that the digital source will be free of background
hiss. contair the full range of frequencies from
deepest fundamentals to almost inaudible highs
and provide dynamics ranging from gossamer-soft
to thunderstorm loud.

For shez=r excitement, sonic impact and defini-
tion of individual instruments. digital has proved a
quantum leap ahead of previous recording and play-
back methods. You might compare it to a good
stereo disc versus an Edison wax cylinder That's
how much better a Compact Disc can be than the
average vinyl recording—as well as being imper-
vious to norimal wear five-year-olds. kitty-cats and
partying friends.

What went wrong? Many professional musi-
cians. audiophiles and{ audio journalists. while prais-
ing the quietness and dynamic range of Compact
Discs. have often expressed a lingering disappoint
ment in the way music itself sounds on many com-
mercial examples. This is particularly evident when ‘

the compact disc is compared with a well-executed
analog counterpart. The complaint boils down to
a lack of ambience and spatial detail. along with
a midrange which often has been described as
sounding bright. hot and harsh

When Bob Carver received his first Compact
Disc player. he too was not prepared tor the poor
sound he heard. The three-dimensional perspective ‘

which his analog system provided in lush abun-
dancy on phono discs evaporated into a flat. brittle
wasteland. The next day. he purchased no less than
23 Compact Discs and their analog. vinyl counter-
parts and set about quantifying the differences. ‘

As expected. the CD discs were quieter with
better dynamic range and richer. tighter bass. But
testing uncovered two inherent flaws: 1) different ‘
spectral energy balance. The overall frequency
response was shifted on the CD towards more mid-
range above 400Hz: 2) the amount of Left-minus-
Right channel information versus the amount of
Lett-plus-Right differed by about 1.25dB between
analog and digital

The Left-minus-Right (L-R} component of stereo
carries the three-dimensional part of sound field
information. much as is done with 'M stereo (refer
to the section on Carver's tuner circuitry). A defi- [
ciency of 1.25dB doesn't sound like much. But since
power goes Lp as the square of the voltage. it
means that analog records carry a whopping thirty- ‘

three percent more ambience information than digital discs.
That's a noticeable reduction in three-dimension-
ality. imaging and other psychoacoustic factors that
put the realism into music.

How does the Digital Time Lens correct
these problems? Bob Carver's circuitry adjusts the
ratioof L-Rto L + R and restores the octave-to-
octave balance originally intended by the musician
and recording engineer as evidenced by the analog
recording

More specifically. Bob discovered that the L +
R component of a digital disc had to be equalized
somewhat ditferently than the L = R component of
the digital disc so that it would match the analog
disc (the analog version of the same musical record-
ing]. There were two equalization curves necessary
to make the digital disc sound the same. exactly
the same as its analog counterpart. In addition
to equalizing the L + R bandand theL — R band
independently. it was necessary to increase the
level of the L — R band so that it would match the L
— R level that was on the analog disc.

Now, since the equalizations were different for
the two bands. it was necessary to introduce a time
correction inthe L + R band because the equaliza-
tion was steeper in the L = R and so the signal
would go through the L — R band with a greater
group delay than it would go through the L + R
signal chain and would arrive out of step, so a com-
pensating delay. just micro-seconds. is employed in
the L + R signal chain so that when the two signals
arrive at the matrix to be turned back into left signal
and right signal. they arrive without time domain
errors.

If you are willing to make a commitment to
vastly improving your sound source with a Compact
Digital Disc player. you should also go the short
extra step that lets digital realize its true potential.

That step is a Carver Digital Time Lens, con-
nected between your CD player and preamplifier.
Visit your nearest Carver and ask for a demonstra-
tion of how we've “focused'” digital playback into a
crystal-clear image of the original pertormance.

Specifications. input: 2 v. 50k ohms imped-
ance. Output: 2 v. Distortion: 0.005%. Frequency
Response: 20 Hz-20 khz Dimensions: 17%" wide. 4"
deep. 1'3" high. Line Voltage: 120 VAC 60 HZ Dither
signal: OdB. - 70 dB adjustable.

ALL SPECIFICATIONS CR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE
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M=A

All our amplifiers and receivers utilize Bob Carver's proprietary tech-
nology, the CARVER Magretic Field Power Amplifier

Its innovative design ingeniously solves some of the most basic problems
of conventional power ampilifiers: high cost, great weight, and excessive heat
generation.

The problem. The most hasic audio problem has been and probably
always will be how to turn electrical energy into physical waves of sound.

In other words. your speakers.

Speakers use electricity to move air. No matter what kind of speakers
you own or contemplate owning, they all have to achieve the same effect:
Electrical energy has to cause movement of some physical “driver” such as a
woofer cone, which in turn transfers that movement to the air in your listening
room. A drum beat sounds on the record; energy flows to your speakers; the
speakers push the air in some semblance of the original drum beat's impact.

The air doesn’t want to move. The problem is, the air in your room
doesn't particularly want to move sixty or eighty times a minute without con-
siderable resistance. (Hold a record jacket perpendicular to your body and try
swinging it to prove this.) In an effort to get your room air moving, speaker
woofers often move up to half an inch. often against their own internal air
resistance as well.

Moving air properly takes more energy than most amplifiers have.
The plain fact is. few amplifiers have the beef to provide enough power. They
achieve, say, 90% of a musical waveform. But just can't deliver that last 10%. If
you look at a graph of this ever-present problem, you'll notice the top of the
impulse has been clipped off That's where the phrase clipping comes from.

Clipping causes audible distortion. if an amplifier just sort of gave up
when it couldn’t complete a musical waveform, you'd just get less performance
and weaker reactions from a speaker. But that's not how electronics work. Even
though most clipping happens as the amplifier is trying to complete a bass
waveform, destructive distortion is generated in the treble range!

Called clipping distortion. these impulses are literally “electronic squeals
of pain’ as the amplifier hits the bottom of its power reserves. They re touted
through the speaker crossover into the tweeter and out to your ears. At moder-
ate levels, they veil music with a thin film of distortion that occurs with every
musical impulse.

At higher sound levels, they concentrate so much energy in the tweeter
that it can burn out. This is why most of the speakers languishing in repair
shops with crisped tweeters got there through the inability of a 20-40 watt
amplifier to deliver enough power. Got that? Too little power burns out speakers
Not too much.

The conventional solution. Until Bob Carver came along, the only way
to get enough power was to buy a traditional, brute-force power amplifier.
Often weighing over 100 Ibs.. these designs store massive amounts of power
against the instantaneous demands of music. They are very costly and ineffi-
cient because they produce a constant high-voltage level at all times—irrespec-
tive of the demands of the everchanging audio signal—even when there is no
audio in the circuit at all!

Field Power Amplifier is to imagine an enormous cast iron tub containing
several hundred gallons of water. That's a good analogy for a conventional
amplifier's power supply. Huge capacitors and a gigantic power transformer
soalf up a load of electrical power and store it in a heavy, unwieldy storage
tank.

line voltage

Conventional amplitiers must store massive amounts of
power in reserse. The Magnetic Field Amphtier draws
directly trom the source eliminating bulky power
supplies

When power is needed. it is squirted into a bucket and the circuitry

refills” the sink during a lull.

This leads to LESS POWER during peak demands ... and MORE wasted
power during lulls.

Note that it takes an enormous “'sink ” to store a lot of water (amp power)
against sudden demand. The more rated power an amp has. the grosser the
power supply. Also noted the amount of power which is “evaporated’ into
heat when the amplifier is at rest.

The Carver Magnetic Field Solution. Now imagine, instead, a little
valve on the water main line. When water is needed. the valve senses the

THE MAGNETIC FIELD POWER AMPLIFIER

demand and opens, using the water line pressure to quickly shoot out a large
quantity of water.

Note that this leads to ALL THE POWER YOU WANT during peak
demands . .. and no need for any excess during lulls.

Also note that the WATER MAIN is doing the work of storing the excess,
not a huge reservoir

Enough said about water buckets. The “'valve™ we've described is our
analogy for the Magnetic Field Coil inside each Carver amplifier.

Instead of converting a lot of power to heat during lulls, the Carver
Magnetic Field Amplifier delivers power only WHEN NEEDED.

What's more, it uses line power and hence. the ACTUAL POWER
GENERATOR to provide muscle.

This results in less heat. smaller components, lower cost AND less
DISTORTION.

The Carver M-400t is the first amplifier to utilize this technological break-
through. A 200 watt per channel amplifier in a seven-inch cube weighing less
than ten pounds, the M-400t is powerful, accurate. and musical.

Rave Reviews. "lts distortion and noise levels are entirely negligible. It
is hardly conceivable that a small. inexpensive, lightweight cube such as this
could deliver as much clean power as any but a few of the largest conventional
amplifiers on the market—but it does ... An important new amplifier design.
(Hirsch-Houck Labs in Stereo Review)

“Music reproduction was superb and completely free of any false bass
coloration or muddiness. The amplifier handled the toughest transients we
were able to feed it, with ease. It is, to put it mildly. quite an achievement and
one that is likely to change the way many of us think of power amp design in
the future.” (Leonard Feldman in Audio)

Five powerful choices. Carver has utilized the basic technology of the
Magnetic Field Power Amplifier in three additional power amplifiers. the Carver
M-200t {120 watts/channel), the Carver M-500t 250 watts/channel) and the
Carver M-1.5t, which provides 600 watts per channel long-time-period reserve
power into 8 ohms. 750 watts per channel Dynamic Headroom! It is also built
into our new receiver with 130 watts per channel into 8 ohms.

An expert’s opinion. Of the Carver M-1.5t, Peter Aczel. Editor and
Publisher of The Audio Critic has said. . .. the equal of any power amplifier in
transparency, focus and smoothness and. of course, far ahead of any other
we tested in sheer gut-shaking power and dynamic range. We especially enjoy
hearing spatial detail. instrumental definition and completely natural dynamics
on familiar records to a degree we did not know was extractable from the
grooves when we listened through lesser amplifiers. At this level of sonic per-
formance. the astoundingly small size and cool operation of the M-1.5t become
the icing on the cake, rather than the main attraction.”*

Necessary for conventional records; mandatory for digital discs. If
you haven't heard the fantastic dynamic range of the new Digital Audio Discs,
you're in for a wonderful surprise. If you have, you'll agree that the sheer sonic
impact of this recording medium makes underpowered amplifiers not only
inadequate, but potentially fatal to even the best speakers.

In fact, owner’s manuals with many current Compact Digital Disc players
specifically warn against the clipping problems which can be unleashed on
unsuspecting speakers by the lightning-fast transients of digital recording.

On the following pages. you will find more specific information on each of
Carver’s Magnetic Field Amplifiers.

Reprinted with permission from Audio Magazine
CBS Inc. 1980.

OPERATION OF THE
MAGNETIC FIELD AMPLIFIER

According to Bob Carver, President and founder of Carver
Corp., there are two concepts associated with the Magnetic
Field Amplifier that combine to give it its small size and
weight. The first of these is the power supply which he calls a
“magnetic field” power supply because energy storage is
shared, to some extent, between the electric field that exists
between the plates of the filter capacitors and the magnetic
field that exists in the core of the magnetic field coil.

The magnetic field coil looks like a small transformer but
its mode of operation differs from that of the conventional
transformer. It has the ability to deliver extremely high power
for power requirements that have a large crest factor, or high
peak-to-average ratio, making it particularly suitabie for mu-
sical signal applications.

The second concept is that the output of the amplifier is,
in reality, the output of the power supply being switched on
and off at a rate directly related to the incoming audio fre-
quency. The switching is done by a so-called “commutator”
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which supplies an amplitude-modulated, step-like approxi-
mation of the audio signal to the output. This approximate
waveform is then converted to a replica of the audio input by
a small feedback linear amplifier. In effect, the small linear
amplifier uses as its power supply rail the changing output of
the commutator. Since the instantaneous voitage output of
the commutator is very close to the instantaneous output of
the power amplifier, the voltage drop across the output de-
vices is small and the overall efficiency is high. This obviates
the need for large heat sinks. Though more efficient than
conventional amplifiers, the amplifier still requires cooling,
and this is provided by the small chassis itself.

Theory of Operation of the
Magnetic Field Coil

Referring to Figs. B1A, B1B and B1C, TR, is fired and turns
on at time t,. Current flows into MC, from time t, to time t,.
During this interval, current also tlows in the secondary
winding and charges C, and C; to voltage equal to V, times
the winding ratio of MC,. Since the output is clamped at *80
volts by Dy and D,, C, and C;, the difference between the
reflected clamp voltage (V,) is: V, = 80 (n,/n,). V, must ap-
pear, because of conservation of energy, somewhere. Ordi-
narily, the voltage drop (V,- V;) would appear as IR lasses in
the primary. However, by wmdmg a magnetic shunt into the

Fig. B1 — Theory of operation of Magnetic Field Coil.
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magnetic field coil (similar to a ferro-resonant transformer), a
deliberate and controlled leakage inductance L, is formed.
This causes V,-V, to appear across L, in the form:

(v‘ . vz) =-L di/dt

The energy associated with that quantity is stored in the
field of L;. The amount of energy thus stored is %L,i?, where i
is the current flowing at time t,. The amount of power that
would otherwise be wasted is:

Power = energy/time = V_IL?L'.Z. ;_/il'_[L)

At time t, the incoming 60-Hz line has fallen below the
clamping voltage, hence D, and D, switch off. Once D; and
D, are turned off, the tank circuit formed by L, (the leakage
inductance) and C, (the commutating capacitor) begins to
oscillate. However, since TR, commutates off as soon as its
current passes through zero, only one half cycle of oscillation
can take place. Once TR, has commutated off, the field sur-
rounding L, begins to collapse. Since the flux linkages of L,
are common with n, a flyback voltage appears on the sec-
ondary and causes D; and D, to switch on again, clamping
the output to 80 volts. At time t, current is no longer main-
tained by L, since the stored energy has been transferred to
the secondary of MC, and to the load. The same sequence of
events takes place during the negative half of the input volt-
age cycle.

Commutator Details

A more detailed circuit diagram of the power supply, as
shown in Fig. B2, reveals that the secondary of the magnetic
field coil has multiple taps which drive three full-wave bridge
rectifiers to form six different levels of supply voltage: * 25,
*50, and *80 volts. A duty-cycle control circuit maintains
these three voltage levels relatively constant, with some
“softness” of regulation programmed into the system for
good dynamic headroom of the amplifier. The output of

Fig B2—Detailed view of secondary taps of Magnetic Field
Coil.
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these six voltage levels goes to the input of the commutator
In concept, the commutator may be thought of as a rotary
switch which is controlled by the input signal (or the output
signal, since input and output are identical except for 30 dB
of gain). The commutator delivers an output voltage that is a
step-like approximation of the audio envelope, as iltustrated
in the diagram of Fig. B3.

The loudspeaker loads could be connected directly to the

Fig. B4 — “Filter” amplifier translates step waveform
into replica of audio input.
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Fig. B5 — Block diagram of Carver Magnetic Field
Amplifier.
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outputs of the commutators as shown in Fig. B3, but such an
approach would obviously result in highly distorted sound
reproduction. Furthermore, for signal levels between 0 and
25 volts, there would either be zero output or 25 volts of d.c.
at the speaker!

Consequently, the time-varying, conjugate-output voltages
of the commutator go to a pair of complementary transistors,
which may be thought of as a filter, to remove the steps, or as
a small 15-watt amplifier whose B+ and B- supplies vary in
level with the audio signal, as shown in Fig. 4. Note that this
amplifier, composed of A,, QQ;, Q; and associated drive circui-
try is a linear amplifier, biased so that both Q; and Q; con-
duct simultaneously for small signals. A conceptually com-
plete block diagram of the entire Magnetic Field Amplifier is
shown in Fig. B5.

As indicated in Fig. BS, there is an assortment of protective
circuits all designed to make the amplifier as fail-safe as pos-
sible. Carver also supplied us with details and descriptions of
how some of these protection circuits work.

The Clipping Detector

This circuit senses the presence of high-frequency compo-
nents that occur during clipping. It will allow some clipping
to occur, but if too much occurs for too long (and at too high
a frequency content), the circuit will shut down the amplifier
for a while. The circuit, detailed in Fig. B6, has two inputs:
The input audio signal and the output audio signat from the
amplifier. So long as the output follows the input, the output
of the differential amplifier, A;, will be zero. if the output
fails to follow the input because of clipping or overload, A,
will have an output that is then differentiated by CiR, and
peak rectified by D.C,. This positive d.c. voltage is then time
integrated by D,C;. The voltage appearing at C; represents
the “stress history” imparted to the high-frequency driver
during prolonged clipping. Too much clipping will cause the
trip threshold to be exceeded, shutting off the supply.

Voice-Coil Temperature Integrator

Referring next to Fig. B7, this circuit represents a first-ap-
proximation analog of a high-fidelity loudspeaker’s thermal
properties. The audio output of the amplifier is rectified and
filtered by D, and C,. Average voltage on C; is related to the
spectral energy distribution and to signal amplitude. C,
charges through R,. The voltage on C, represents, to a first
approximation, the thermal stress history of the loudspeaker
system, taken as a whole. The integral Vi dT, the volt-amp-
time product, increases faster for high frequencies than for
low frequencies. (Tweeters break down more easily than
woofers, generally speaking.) The logarithmic junction of Q,
is used to get the product of v x i (power) delivered to the
speaker.

Over-Current Trip Circuit
If too much current flows in the 0.1-ohm resistors in the
output circuit, transistor Q4 in Fig. B8 turns on Q, which trips

Fig. B6 — Clipping detector circuit.
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Fig. B7 — Voice-coil temperature integrating circuit.
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the power supply. RyC, serve as an integrating circuit (with an
approximate time constant of 200 milliseconds) to prevent
shut-down during very brief overloads.

Differential Low-Frequency Trip

Since the output of the left-channel amplifier is 180 de-
grees out of phase with the right channel (see Equipment
Profile), in-phase signals at the input to the left and right
channels will result in a small signal at Tp:,. Out-of-phase
signals, on the other hand, will produce a large signal at Tp;.
Accordingly, the low-frequency response at Tp, is small for
(L+R) signal components, and large for (L-R) signal compo-
nents. Response for high-frequency signals is virtually zero
for both (L+R) and (L-R) signals because of the bypassing
effect of Cy.

A dropped tonearm, for example, will generate large (L-R)
signals, whereas musical bass tones generate primarily (L+R)
in-phase signals. Therefore, a low-frequency shutdown is ar-
ranged so that it will allow high-power, low-frequency musi-
cal signals to pass through, but will shut down for high-pow-
er, low-frequency faults.

Additional blocks shown in Fig. BS but not fully described
here are a d.c. fault trip, an over-temperature trip (a simple
thermat switch on the chassis) and a circuit which is a voice-
coil over-temperature trip, the details of which Mr. Carver
asked me not to divulge.

Basic Shutdown Circuitry

While several fault types will cause circuit shutdown, the
shutdown circuitry itself is illustrated in Fig. B9. When a “trip
command” reaches amplifier A, (for whatever reason and
from whatever fault detection circuit), its output goes high in
voltage, turning on Q, and charging C:. Q: turns on and
discharges the power supply capacitors through R; and the
LED that shines in the vicinity of the LDR. The R,C, time
constant determines the minimum amount of time that the
power supply can remain in the shutdown state. Once the
power supply capacitors discharge, the power supply will
come on again. If one of the trip lines to A, is still high, the
power supply will try to come on again but will turn off
almost immediately (in about 20 milliseconds) after rising in
voitage only slightly.

It should be clear from all of the above that the Carver
Magnetic Field Amplifier is an extremely sophisticated piece
of audio equipment that, despite its fong gestation period,
has left little to chance insofar as long-term reliability is con-
cerned. L.F.

Fig. B8 — Overcurrent trip circuit.
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Our M-1.5t description starts out with
a story instead of the usual superlatives.

Once, Bob Carver visited a famous sound
researcher who was attempting to recreate the
“snip” of an ordinary pair of scissors. He used
no less than TWENTY-FOUR 200-watt ampli-
fiers for playback. yet when viewed on an
oscilloscope it was apparent that the top of
that instantaneous transient was being dis-
torted. Believe it or not, he needed more
power! It was evident that real-world sound
occurs very quickly and requires far more
power than ANY current amplifier could
produce.

The M-1.5t is a culmination of Bob’s search
for Enough Power, the ultimate amplifier for the
reproduction of music today and for years to
come.

Why one thousand two hundred
watts? Music is full of surprises such as
explosive crescendos, combinant crests of
demand created by multiple instrument sounds
and the shock levels that some well-recorded
instruments can instantly attain. This is what
makes music live. These incredibly intense
bursts of sound don't necessarily have to be
loud. They are too short in duration. But, like
the scissor snip. they are intense and demand
power.

Recorded music sounds dull without these
constantly-occurring, high-intensity peaks.

If your amplifier cannot provide the
instantaneous power to surmount these
rigorous musical punches when they are pre-
sented at its inputs, it makes a sound of its own
devising, literally an electronic gagging we call
dipping.

The result is an audible degradation which
has pervaded your listening for years. A form
of distortion which has been difficult to avoid
until the M-1.5t arrived.

How can the M-1.5t weigh less than some
preamps and yet pack more muscle than
power amps weighing FIVE times as much?

The M-1.5t vs. convention. A traditional
amplifier's power supply has only two chances
during each AC line voltage cycle to recharge
and store energy. To meet musical demands
inbetween, it must maintain a reservoir of
energy, which means that as conventional
amplifiers grow more powerful, their transfor-
mers and supply capacitors must grow pro-
portionately larger. too. The result is a vast
increase in size. mass, heat and expense.

Light as a preamplifier, cool as a cucum- '
ber, the M-1.5t transforms almost all of the
energy it draws into useable audio power with

a patented power regulator. Engineered to be
directly responsive to the moment-to-moment
power requirements of your music, it is a direct
“value” from the power circuits of your house
with no need for inefficient intermediate stor-
age. Your speakers are literally getting their |
energy from the power generator! This down
with a patented Triac switch and Magnetic Field I
Coil which actually spend most of their time
stepping UP the line voltage values and only
deliver maximum line voltages at times of peak
musical demand.

Rating the M-1.5t. The conservative 350
watt per channel rating on the back of the
M-1.5t only hints at its true capabilities. When a
musical note sounds each channel of the M-1.5t
immediately puts out up to 600 watts, dimin-
ishing over several seconds to the rated 350
watts.

Several seconds is a long time in the life of |
a music waveform. Any peaks requiring any- |
thing like 600 watts will come and go in a few
HUNDREDTHS of one second. Let the wave-
form subside for as little as 1/100 of a second ’
and the amplifier resets itself, capable of
providing the 600 watts per channel again.
Because of the tremendous capacity of the
M-1.5t's power supply, there has been no need
to isolate the channels. Thus, when pressed
hard, either channel is free to BORROW an
additional 150 watts from the other for a total
of 750 watts.

Brute power controlled. Implicit in this
much power is a set of carefully designed
speaker and amplifier protection circuits.
Should you ever overload your amplifier, a
unigue clipping eliminator circuit pulls the 1.5t |
out of clipping.

Next we designed a set of total shut-off
mechanisms into the 1.5t to protect against 1}
temperatures above 70°C. 2} excessive out-
of-phase infrasonic/low frequency signals, 3) |
excessive DC currents. Your speakers are pro-
tected from ungrounded line-level connectors,
oscillation, and real-world accidents like
shorted speaker wires.

The M-1.5t's final protection mechanism is
very special. While good speakers have voice
coil heat dissipation safeguards, the 1.5t also
keeps track. actually averaging loudspeaker
input and “remembering” for about three min- ’
utes backward in time. If it judges the amount

to exceed the safe limits for high quality loud-
speaker woofer voice coils, it will momentarily
interrupt power to cool them.

A window on power. Thirteen LED’s on
the 1.5t's face simply monitor power. The four-
teenth signals headroom exhausted. (When it
blinks at high levels, you know the special anti-
clipping circuits are operating )

The fifteenth LED is a diagnostical fault
indicator. Along with first two LED's, and an
internally-generated tone, it informs you of
overload problems, routine protection shut
down and other occurrences.

The music of power. Of the Carver
M-1.5t, Peter Aczel, Editor and Publisher of The
Audio Critic has said, " ... the equal of any
power amplifier in transparency, focus and
smoothness and. of course, far ahead of any
other we tested in sheer gut-shaking power and
dynamic range. We especially enjoy hearing
spatial detail, instrumental definition and com-
pletely natural dynamics on familiar records to
a degree we did not know was extractable from
the grooves when we listened through lesser
amplifiers. At this level of sonic performance,
the astoundingly small size and cool operation
of the M-1.5t become the icing on the cake,
rather than the main attraction.’

Power for life. The Carver M-} 5t is all the
amplifier your hi-fi system will ever need. If you
like the final edge of reality in your playback,
no matter what sound level you choose, the
M-I 5t is your answer Are you ready?

Specifications. Power, 350 watts/chan-
nel into 8 ohms 20 Hz-20k Hz with no more
than 0.5% THD:; Power at clipping continuous
per channel, 550 watts at 4 ohms, 430 watts at
eight ohms, 240 watts at sixteen ohms.
Dynamic headroom (each channel} 750 watts
at 4 ohms, 750 watts at eight ohms, 380 watts
at sixteen ohms, 600 watts per channe! long-
time-period reserve power at 8 ohms,

Noise, > 100dB down, IHF-A weighted.
Harmonically related commutation noise is
equal to or less than nonlinear distortion com-
ponents, 1HF-A weighted; IM Distortion, 0.1%
SMPTE; TIM Distortion, Unmeasurable; Fre-
quency Bandwidth, + 0-3dB, OHzx-250K Hz
at | watt; Slew Factor, greater than 100 (small
signal bandwidth equal to large signal band-
width), Display Tracking, + dB; Display Bal-
listics. Peak responding 100 millisecond attack,
Input Impedance, 150K ohms, Infrasonic filter,
—3dB at 0.4 Hz; Ultrasonic filter, better than
— 3dB at 80KHz (related to load impedance)
36"H, 19"W, 10'%"D. Wt. 16 Ibs.

ALl SPECI ICATIONS OR FUNCTIONS SUBIFCT TO CHANGE WITHOUT NOTICE.
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Why you need more amplifier power If
you think two hundred and fifty watts a channel
with peak reserves of up to 700 watts is over-
kill. read on. You'll change your mind. The
reasons are logical and ultimately surprising.

Power is not loudness. Certainly to play
music at high sound levels, speakers do require
more power. But we're talking high fidelity, not
sound reinforcement. Assume you don't intend
to play your music any louder than you do now
when you own a Carver M-500t ... the improve-
ment will still be audible.

LOW power kills speakers. NOT high
power. A 40-watt receiver can actually burn
out a speaker faster than the M-500t! Here's
why.

To produce a bass note, a speaker can
take up to 80% of an amp’s power. If a speaker
woofer to move faster or farther than your
receiver can provide power for, the amplifier
circuitry generates a high-frequency harmonic
spike, a sort of electronic “cry of pain” which is
routed directly to the tweeter either producing
horrible distortion or eventual burn-out of the
tweeter. Thus the tweeter (and your ears) are
punished for the wqofer’s inability to get power
from a weak amp.

Adequate power makes an audible dif-
ference. While the burned tweeter example is
an extreme one, some audible clipping occurs
virtually every time a low bass pulse sounds,
even at moderate listening levels. The strike
of a floor tom, beat of a tympani or snap of a
Fender bass all can draw short peaks of over
500 watts per channel. When your modestly-
powered amplifier can't handle it, there are
audible consequences. )

Prove it to yourself by auditioning good
speakers with the Carver M-500t and any 100-
watt unit (which is probably more power than
you have now). It won't take a Golden Ear to
hear the tight, crisp bass notes and the sudden
absence of annoying high-end distortion you
previously accepted as a normal part of music:
The M-500t's power is freeing your entire signal
chain from the tyranny of insufficient power!

And if the new digital PCM “laser disks”
excite you, healthy power reserves are man-
datory. Digital technology’s tremendously
expanded dynamic range taxes the best
conventional amps and makes many more
obsolete.

Why you’ll want the Carver model
M-500t Magnetic Field Power Amplifier.

If you're wisely sold on the electronic and
sonic benefits of generous power resources,
now we'll explain why you needn't invest ina
| massive “art welder” power amp to satisfy

those needs.

While the M-500t is a bit larger than our
remarkable M-400t cube amp, it weighs just 22
pounds. Less than some preamps!

No cooling fans vent its backside; no
extruded fins protrude; the unit runs barely
warm to the touch.

| In contrast, conventional amps continually
court meltdown by converting up to 60% of
their energy into heat. The M-500t transforms
fully 80% of its energy into useable audio
energy. Thanks to a more advanced, more ele-
gant and more practical approach to the design |
of power supply sections. Gone are the coffee-

| can sized capacitors, massive power transfor-

| mers and gigantic heatsinks found in old-style

 high-power amps costing thousands of dollars.

In their place is a patented, compact

| Magnetic Field coil which stores and controls

energy. eliminating all need for heavy, costly
parts required by the very best traditional
designs.

Instead of two mono amps with dual
transformers, capacitors, etc., each channel
of the M-500t can actually BORROW unused
power from the other channel during peak
loads. Indeed, the M-500t can be operated
as a 600-watt mono amp without any special
switching!

Conventional amplifier are crude next to
the M-500t's micro-computer monitor system.
Instead of controlling input stages, causing
delays and distortion, the M-500t's computer
acts as a FINAL gate, just before the speaker
terminals, for instant overload protection. Thus
sonic perfection stands no risk of being marred
even while fully protecting your valuable loud-
speakers against potential damage.

Dual, lighted, precision Vu-ballistic meters
provide a musically accurate picture of power
output, averaging yet react instantaneously to
important transients.

We made sure the M-500t has a com-
pletely neutral signal path transparent in sonic
character, resulting in zero listener fatigue. First
compare the power, musicality and accuracy of
the M-500T to any traditional amplifier made.

You'll be impressed by the superb, color-
less sound of the cool, unruffled, light-heavy-
weight M-500t.

Next compare price tags and discover

what designing away all that scrap metal

does to the watts-per-dollar price of a Carver
Magnetic Field Amplifier.

Specifications. Power, 251 watts/chan-
nel into 8 ohms 20Hz-20K Hz with no more
than .15% THD; Power at Clipping. 270 watts/
channel into 8 ohms at 1K Hz, 350 watts into 4
ohms at IK Hz. 700 watts RMS into 8 ohms
single channel: Noise, <100dB down, IHF-A
weighted. Harmonically related commutation
noise is equal to or less than non linear distor-
tion components, IHF-A weighted; IM Distor-
tion, 0.15% SMPTE: TIM Distortion: Unmeas-
urable; Frequency Bandwidth, + 0-3dB,
IHz-100K Hz at | watt; Slew Factor, > 200, Dis-
play Tracking. + IdB: Display Ballistics, Peak
responding | millisecond attack. | second
delay: Input Impedance. 15K ohms.

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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Why 201 watts per channel? Does the
‘emarkable Carver M-400t put out more power
han you ever considered necessary for accu-
“ate music reproduction at normal listening lev-
2[s? The surprising fact is. you need every watt
of the power provided by this remarkable little
en-pound cube. Here's why.

Music is full of surprises such as quick
‘ransients, combinant crests of demand cre-
ated by multiple music waveforms and the

2xplosive levels that some well-recorded instru-

ments can instantly attain. We hear all this in
ive music; indeed. this is what makes music
ive. But we don't hear these incredibly intense
oursts of sound as being loud—they are too
short in duration—just live!

Nonetheless these lightning-fast. high-
ntensity peaks MUST be reproduced to make
recorded music feel real.

And that's up to the power amplifier. If
the amplifier cannot provide the instantaneous
power to surmount these rigorous musical
peaks. it makes a sound of its own devising.
literally an electronic squeal of anguish. It may
be an inoffensive “click” at low levels. a sound
you've come to accept as part of the music—
or it may be an annoying “snap” which we
zall clipping. an ominous sign the amplifier's
reserves are being drained with each
waveform.

That sound is proof of the audible degra-
dation of your system sound when adequate
power is lacking. Prove it exists, compare the
M-400t and any lower-powered amplifier with
the same signal chain and speakers. One
sounds crisp and fresh. The other vaguely
muddled, even at low volumes.

Manufacturers of underpowered elec-
tronics have helped foster several myths we'd
like to address after you've convinced your
ears that 201 watts/channel is musically
refreshing.

|
| 60% of their energy into heat.

F Amplifier

MYTH 1. Power means loudness. The
point of more power is to have much of it in |
reserve. not to blast the neighbors. We don't
intend you to play your music any louder than
you did when you under-powered your system
without an M-400t.

MYTH 2. High power kills speakers.
Actually, LOW power destroys many more
speakers. Yes. illogical as it may seem, the
lowly 40-watt receiver can “kill” a speaker far
faster than the M-400t!

When an amplifier can’t put out what a
speaker demands, it sends a nasty spike of
high frequency sound out to the speaker. which
is routed to the easily-to-burn-out tweeter.
Which often does. The less power your system |
has, the more chance there is these clippins
spikes will occur when you play music with lots
of bass, digital disks or turn up rock music

loud.
MYTH 3. High power means heat and

weight. The M-400t weighs less than most pre-
amps and yat packs more muscle than power
amps weighing five times as much? How?

After all. no cooling fans vent it. no
extruded fins protrude and the unit runs barely
warm to the touch!

The M-400t vs. convention. In a tradi-
tional amplifier. the power supply only has two
chances during each AC line voltage cycle to
recharge and store power To meet musical
demands in between it must maintain a
reservoir of power.

This means that as conventional amplifiers |
grow more powerful, their transformers and
supply capacitors must grow proportionately
larger and court meltdown by converting up to

The M-400t transforms fully 80% of its
energy intake into useable audio energy with
a patented power supply engineered to be
directly responsive to the moment-to-moment

:ARVER M"4 OOt MAGNETIC FIED POWER AMPLIFIER @A)

power requirements of your music.

This is no simple feat, however, and
requires a special Triac commutator and Mag-
netic Field Coil which actually spend most of
their time stepping UP line voltage values and
are only called upon to handle maximum line
voltages at times of maximum demand.

Sophisticated protection for your sys-

| tem. The M-400t dutifully responds to musical
| input and will transmit those demands to your

speakers . . which will get quite a work-out. To
prevent damage, the M-400t has an elaborate
logic-controlled protection system, and to pre-
vent clipping and over driving. The system
simply shuts down output for several seconds
before resumption. testing output demand
before continuing. Should the problem be a
short or other massive malfunction, no damage
can occur.

Physically the M-400t is simplicity itself.
Only a matched set of power LED's accent its
front. Volume is controlled by the input signal
eliminating the need for gain controls.

The M-400's back utilities are spare and
to-the-point: speaker terminals and input

| sockets.

The most important test. Hardware,
buzzwords and specmanship aside, your final
decision should be made by the sound of an
amplifier. Compare the Carver M-400t to any

| 200-250 watt/channel conventional power

amplifier around, Class A, B, H. G, Z, Qor oth-
erwise. The class that stands out will be the
superb colorless sound of the cool, unruffled,
light-heavyweight M-400t. Powerful. Musical.
Accurate and, above all, affordable.
Specifications. Power, 201 watts/chan-
nel into 8 ohms, 20Hz-20K Hz with no more
than .5% THD; Power at Clipping 250 watts/

| channel into 8 ohms at 1K Hz, 300 watts into 4

ohms at IK Hz, 500 watts RMS into 8 ohms
single channel strapped for mono, Noise,
[00dRB down. IHF-A weighted, Harmonically
related commutation noise is equal to or less
than non linear distortion components, IHF-A
weighted: IM Distortion, 0.05% SMPTE; TIM
Distortion, Unmeasurable; Frequency Band-
width, + 0-3dB, IHz-100K Hz at | watt; Slew
Factor. 200. Display Tracking. + 1dB; Display
Ballistics, Peak responding 5 millisecond
attack, | second decay: Input Impedance, 30K
ohms. Size: 6*:" cube: wt. 9 Ib.

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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CARVER

alic

Mose! 200

Bob Carver's smallest amp is more power-
ful than most company's largest amps! -

The reasons you may not have even con-
sidered this much pwer—and the reasons Car-
ver considers this the "bare minimum’ are two
sides of the issue: musical clarity and accuracy.

Why do you need the 200t? To surmount
the physical problems of sound reproduction
which plague all systems at all listening levels.

Even at modest listening levels, your
speakers are making peak power demands
which cannot be fulfilled with a less powerful
amplifier. Sharp percussion beats, a rolling
bass line, a clamor of brass as a Wagnerian
tenor enters from stage left, the sinuous syn-
thesizer pulses of a Michael Jackson song. Your
amp or receiver almost delivers enough power,
but somewhere just before the sound pulse
is finally formed, it gives out and sends a sort
of electronic "note of regret,” called clipping.
This sharp high-end distortion veils the sound
slightly. undoing all the accuracy of recording,
cartridge and electronics as well as speakers.

At moderate listening levels, you may not
have noticed it. The world of underpowered
TVs, car radios, and portable sound sources
has made us used to the frosting of minute
clipping distortions which occur thousands of

times a minute. Yet when you sonically com-
pare the 200t to more modest amplifiers in

straight A/B comparisons, you'll INSTANTLY
notice the improvement which adequate power |
makes. ‘

This simple demonstration at your Carver
dealer shouid dispel the commonly-held belief
that power is only necessary for loudness. A
demonstration of the new digital Compact Disc
players will leave you totally convinced that
adequate power is not just a luxury but a
virtual necessity!

That's because the digital recording
process will completely overturn your idea
of "loudness.” The narrow dynamics of your
conventional record library have always meant
that if you chose to listen to a disc at moderate
levels, the whole record would remain at that

level. Compact Discs hold surprises with every
passage. The quiet parts are quiet. But the
parts that were intended to be louder are
REALLY louder. Instantly and spectacularly
louder the way they are in a live concert hall.
Tympani explode with impact. Cymbals crash.
Rock and disco hammer you with exciting live
presence.

All of which immediately taxes your
system beyond anything it had experienced
before. The veil of clipping distortion suddenly
becomes an obviously audible factor: jarring,
jangling, and potentially destructive to your
speakers.

The simple answer is to add the 200t with

its remarkable amplifier and speaker protection |

circuitry. A simple proposition even if you want
to keep your existing receiver or integrated
amplifier.*

The Magnetic Field design represents the
ability to deliver power with absolute clarity. in
a cool running package '; the size of the tech-
nological dinosaurs of the past.

The M-200t delivers power in a variety of
ways not previously possible: First, its basic
ability is to produce 120W RMS per channel
into 8/ohms. For special applications, both
channels can be used as one without special
wiring to deliver an earthshaking 350 watts
in mono!

Another innovative benefit of the M-200t
is its sensitivity to your par:icular speakers. At
all times the amplifier monitors conditions that
could damage your speakers, allowing them to
cool off if they begin to show signs of overuse.

These safety circuits afford you new listen-
ing freedom because you con't have to be
afraid to unchain the power of the 200t.
Whether you're spinning an old Grateful Dead
record or a state-of-the-art Compact Digital
Disc of the Cleveland Symphony. you can play
it at the volume you want without compro-
mising sound quality or your speakers.

The spaciousness, sonic impact and sheer
musicality will make your existing speakers and

| signal chain seem better than brand new.

If you're interested in significantly up-
grading your system for a minimum outlay of
money and a maximum amount of immediatels
noticeable sound improvement, consider all the
benefits Magnetic Field Technology can offer.

When you audition a Carver M-200t, you
will find it to be sonically superior to any
conventional amplifier on the market and far
superior in dependability.

Specifications. Power Qutput: 120W
rms per channel into 8 ohms from 20 Hz to
20kHz with no more than 0.15% total har-
monic distortion. Power at Clipping: 130W
rms per channel into 8 ohms at 1 kHz: 200W
rms per channel into 4 ohms at 1 kHz: 350W
mono bridged into 8 ohms at | kHz. Noise:
Greater than 100 dB down, IHF A-weighted.
Harmonically related commutation noise is
equal to or less than nonlinear distortion com-
ponent, IHF A-weighted. Intermodulation Dis-
tortion: 0.15% SMPTE {Maximumj. Transient
Intermodulation Distortion: Less than 001%.
Frequency Bandwidth: — 3 to +0 dB from | Hz
to 80 kHz at IW. Power Requirements: 120V, 6C
Hz; 240 V. 50 Hz (optional). Power Consump-
tion: 500W. Dimensions. 2.55%/17.32"/9.20"
(h/w/d). Weight: 10.25 Ibs. Optional Accessory:
19” Appearance Panel.

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE
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vided performance for a price too dear for
many consumers. Less expensive transformers
often exhibited ringing, phase shift and low
frequency distortion.
Here. as with many other "esoteric areas
of audio. Carver has combined quality and
| affordability in a single product.

Dual, mirror-image transformers
share a shielded space. The heart(s} of the
MC-T are two totally separate transformers.
One for the right channel and one for the left,
sharing a specially-designed geometric space
which eliminates interaction. Each of the four
coils is wound with the finest, low-oxygen wire
in a proprietary contiguration. Distortion and
ringing are non-existent. Signals which enter
and exit the MC-t ditfer only in their strength,
not in their quality.

But we didn't stop with the coil configura-
tion. A critical concern is shielding, since any
sensitive coil of wire acts as a sophisticated

CARVER Z-1

The Carver MC-t performs as well as eso-
eric transformers costing hundreds of dollars.
naking the potential of moving coil cartridges
affordable for all music lovers.

Moving coil cartridges aren't a fad.
They've been around long enough so that
many believe they offer significant improve-
ments in the way record grooves are trans-
duced into electrical energy. At their best
moving coil cartridges give the ear a feeling
of fine-grained delicacy. of sheerness. trans-
parency and effortlessness not found with even
the best moving magnet cartridges. They have
been likened to the difference between a fine
silk scarf and a heavy woolen muffler, or a crisp
champagne vs. a heavy-bodied vintage port.

A conventional moving magnet car-
tridge might be likened to a "tail wagging
adog': Each minute movement of the stylus
causes a group of magnets to move on the
other end of a cantilever The fluctuations in
magnetic field are picked up by coils posi-
tioned around the magnets. Magnets—even the
very tiny ones in a cartridge—present consider-
able mass when asked to gyrate up to 20.000
times a second. This can lead to distortion
when tracking a complex record groove.

Moving coil cartridges turn the tables,
putting the heavy magnets around a lightweight
coil at the end of the cantilever The dog is
now wasgging the tail, so to speak. resulting
in quicker response to the movement of the
stylus. Unfortunately. jar less energy is genet-
ated by waving a coll around in a magnetic field
than by waving the magnets around a coil of
wire. In short, moving coil cartridges have very
weak outputs.

Some sort of pre-preamplifier is needed
to get their output up to line level.

Active versus passive amplification.
Some preamplifiers (our own C-1 and C-2. for
example} include electronic circuitry to per-
form the step-up to higher voltages Unfortu-
nately, even the finest active circuit cannot
match a passive (ransformer for sheer quiet
and ultimate signal to noise ratio.

Such transtormers are truly passive
devices. That is, they are simply two interwoven
coils of wire without any power source or other
components. They are as noise-free as the
metal they re composed of. A signal enters the
smaller of the coils and creates a magnetic flux
which is picked up by a larger coil and hence
“amplified” to line voltage Pure simplicity.

Passive transformers may be simple
but they're not cheap. Until Bob Carver
approached the problem, moving coil transfor-
mers cost as much as $500. Handmade and
often composed of exotic metals, they pro-

While CARVER Magnetic Field Power
Amplifiers are usually found in systems which
are controlled by a preamplifier, a growing
number of serious audiophiles with modest
budgets utilize a Magnetic Field Power Ampli-
fier (connected through a CARVER 7-1 Wide
Band Z Coupler) with low-power receivers or
integrated amplifiers.

pler is an impedance matching device which
enables a receiver or integrated amplifier to be
used with CARVER Magnetic Field Power
Amplifiers.

Many low-powered receivers and inte-
grated amplifiers have excellent phono stages

The CARVER Mode! Z-1 Wide Band Z Cou-

antenna, collecting external signals ranging
from radio transmissions and hair dryers
to the very patch cords and speaker wire in
your system!

To combat this interference, the MC-T is
housed in a seamless, grain-metal case. which
in turn is shielded by grain oriented silicon
steel. based on designs used in high-perform-
ance defense and space guidance systems. The
internal transformers operate in total isolation
from the electronically-noisy outside world.

Music to your ears and your pocket-
book. In conjunction with a good moving coil
cartridge and the right playback equipment,
the MC-T will lift the final veil obscuring musical
reality.

Massed instruments and voices resolve
into individual yet interwoven points of sound.
The intricacies of harmonics, overtones and
ambiance spring sharply into focus. Harshness
melts into musical piquancy. Storm clouds of
muddy bass emerge as lofty peaks of tight,
well-defined fundamentals. The very bouquet
of a recording rises to fill your listening room.

Tall promises? Visit your Carver dealer
and audition a good moving coil against the
moving magnet cartridge you're using now.
Then compare any other method of MC ampli-
fication with the remarkaole MC-T Mirror-
Image Geometry Moving Coil Transformer.

We guarantee you'll leave a believer in
what the MC-T can do for the sound of your
favorite music.

Specifications. Dimensions: 6" wide, 2"
high. 3" deep. Weight, 1 1b. 11 oz, Gain: 24 dB.
Signal-to-noise ratio: greater than 100 dB IHF
A-weighted. Impedance’ 3.9ohms. 39ohms, 110
ohms. Frequency response: — 3dB at 3Hz
and 80 kHz

WIDE BAND Z COUPLER

and line amplifiers. However. their power
amplifier sections, in addition to being under-
powered . are frequently incapable of even
mediocre performance with many loudspeaker
loads.

The Z-1 presents an optimum noninductive
load to the power amplifier in the low-power
receiver or integrated amplifier When coupled
with the Z-1, the outputs of the receiver or inte-

Magnetic Field Power Amplifier. The resuit is
awesome sonic performance from a relatively
inexpensive system.

‘ grated amp are used to drive the CARVER
i

Dimensions: 27 x 2" x 2%."

ALL SPECIFICATIONS OR FUNCTIONS SUBIECT 10 CHANGE WIHTHOUT NOTICE
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CARVER C"’4 OOO HIGH FIDELITY CONTROL CONSOLE EH

Under all those buttons and knobs is, first
and foremost, one of the finest audio pre-
amplifiers in the world. Although the C-4000
can combine up to five separate functions to
recreate the vivid reality of live sound, its pti-
mary role is that of a fine "straightwire” pre-
amplitier dedicated to perfectly amplifying
real-world musical signals without a trace
of distortion.

Its phono stage lets you match virtually
any cartridge to the ultra-sensitive phono pre-
amp stage where infinitesimal impulses from
your cartridge are translated into line level
voltage. Not only does the C-4000 allow
capacitance matching between itself and
the cartridge/cable load. it eliminates a main
source of noise and distortion in the bargain.

As the signal passes through successive
stages it retains fidelity to the point where
one watt of real-world output results in just
0.0000002 51 watts of distortion. Zero nor-
malized phase shift. Zero group delay. Noise
performance within 1dB of the theoretical limit
of real-world cartridges. No slew limiting. No
overload.

A superb range of controls. There are
separated tone controls for each channel,
plus a choice of turnover frequencies and a
defeat for instant comparison. A 12dB/octave
infrasonic filter helps eliminate speaker cone
flutter and distortion caused by warped
records, acoustic feedback. and tonearm reso-
nance along with a discrete headphone ampli-
fier a speaker mute switch allows you to cut
sound momentarily without changing master
volume control setting. A stereo-mono switch
instantly checks for cartridge and speaker
phasing errors. You can dub between two
tape decks interchangeably. Additional exter-
nal processors may be added at any time and
switched from the front panel And of course
ALL sound processing circuitry is instantly
defeatable for comparison and for the pursuit
of eternal flatness, may it exist in all our hearts
and longings.

Yet we think there is more 1o reality than
flatness .

Consider the nature of music. Music
arrives at our ears in-phase. alive with all
nuances of the reverberant room, the crisp
dynamics of instruments, the position, sound
quality and even natural spectral frequency
responses all vivaciously present. It was this
challenge of reproducing reality which set Bob
Carver to creating the complete C-4000.

The achievement of Sonic Holography.
Consider each sonic event of a musical per-
formance. For example, when a drum strikes a
note in front of you, each ear receives a sound
arrival which tells it just where that drum is in
space: one sound source; two sound arrivals.
A pair of speakers attempt to deceive your ear
with two sound arrivals just like in real life. But
then each ear gets another sound arrival from
the opposite speaker, Two sound sources; four
sound arrivals. Confusion.

Sonic Holography generates yet anolher set
of signals which exactly cancel the spurious sec-
ond set of sound arrivals. Your ear again hears
true sound with two sound arrivals

Sound suddenly bursts forth wider than
your speakers. Higher (and lower) than your
speakers. Closer and farther back—even to
the sides of you. Instead of a tiny window. the
image of sound is a giant panorama, freeing
you from the room's dimensions.

Example: "Time" from Dark Side of the
Moon by Pink Floyd. Each clock is individually
discernible Did you know that they were set
up in rows?

Example: Suite in F by Holst. You can
discern the position of the first and second
trumpet sections and even the three sax-
ophones The tuba’s valve sounds are discern-
ible below the sound emanating from his bell!

Example: Your favorite music. no matter
what your tastes.

Restoring the hall: Time Delay. Along
with the sound field in front of us, we must con-
sider the total listening environment including
reflected sounds received from behind us.
These place us within the listening environ-
ment. giving depth and dimension. immersing
your body in sound.

The C-4000 time delay system is designed
to re-create this larger feeling of acoustic space
with a special processing circuit and two built-
in auxiliary amplifiers. This requires just two
inexpensive speakers which may be unob-
trusively placed behind the listener Adjust-
ments allow you to control the “size” of the
environment you wish to simulate; a line level
output is provided should more than fifteen
watts per channel be desired.

Putting the punch back in: The Peak
Unlimiter Circuit. Recording tape simply can-
not capture extreme loud and soft passages of
music. Quiet sounds founder in tape hiss; loud
passages saturate and distort the tape. Record- |
ing engineers compensate with electronic
devices that "limit” loud sections and boost or
“compress’” soft sections, resulting in a dynam- |
ically neutered sound effect lacking the delicate ‘
pianissimos and thundering forte’s of live music.
The C-4000's Peak Unlimiter circuit automati-
cally senses when the dynamics have been

‘squashed’ and restores their punch. quickly
and without distortion.

Eliminating the noise: The Autocor-
relator Noise Reduction System. Tape.
record vinyl and even your electronics inevita-
bly adds hiss to music. Eliminating this final veil
between you and reality is achieved by a spe-

cial circuit which discriminates between ran-
dom noise and musical information, stripping
hiss trom 2kHz to 20khz. Non-random. low
frequency noise such as hum and rumble are
removed by a level-sensitive dynamic filter that
operates below 200Hz. Music emerges from ar
almost silent background.

The Carver C-4000 as an instrument.
With SONIC HOLOGRAPHY. Time Delay. Auto
correlator and Peak Unlimiter features, the
Carver C-4000. The C-4000 opens up the
opportunity for truly realistic sound reproduc-
tion. And you are in control.

Specifications. Phoro stages, Frequency
response: within + 0.25dB extended RIAA
Phono I: moving magnet. ’hono 2: moving coil
Frequency response: 20-Hz to 20 kHz +
0.25dB, | 5Hz to 60k 1Hz + 0. — 3dB S/N ratio
(IHF"A"):86dB re 0.5V. Distortior: THD 0.05%
at rated output Typically 0.003% SMPTE IM
0.05% at rated output. Typically 0.003%. T.I.M.
unmeasurable. Intrasonic Filter, —3dB at [5Hz,
12dB/octave, —22dB at SHz. Autocorrelation
High-frequency noise reduction, — 3dB at 1.5k
Hz, reaching — 8dB at 2.5 k Hz. extending 10
20k Hz. Low-frequency noise reduction — 3dB
at 200Hzm reaching — 10dB at 100Hz extend-
ing to 20Hz. Peak Unlimiter. Total dynamic
range recovery approximately 5 5dB. Sonic
Hologram Generator, Image resolution: better
than 5° arc in the vertical plane (Holographic
Injection Ratio set to Theoretical). Time Delay.
Delay 15 or 25 ms. switch selectable. Echo
recirculation: variable from 0 to 100% Distor-
tion. less than 0.25% Dimensions 19 x 64 x
8L Weight 11 1bs. (5 kg)

® Precision, gold band. laser trimmed resistors
® 24K gold contacts on all mating surfaces
insure perfect signal transfer. ® G-10 glass,
epoxy circuil boards insure electrical stability
year after year after year. ® Precision machinec
(not stamped) metal parts. ® Sealed. lubricated
switches eliminate noisy switches over the life-
time of the instrument. @ igh clamping pres-
sure. hot molded external connectors with
dual wipers insure absolute electrical contact

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE W ITHOUT NOTICE
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CARVER C"’l SONIC HOLOGRAPHY PREAMPLIFIER

CARVER

o Pk

The C-1 as one of the world's best pre-
amplifiers. Forget for a moment the miracle of
Sonic Holography.

Concentrate on one of the best pre-
amplifiers on the market today. And one of the
best pre-preamplifiers.

Accurately amplifying the infinitesimal
output of a moving magnetic photo cartridge
{with its varying impedance and capacitance),
while matching the theoretical RIAA equaliza-
tion curve built into every master disc, is the
true determiner of a preamplifier's “sound.”

We start with two separate extended-
curve phono stages utilizing the quietest multi-
ple emitter transistors in the world. The result
is zero cartridge interaction. Zero normalized
phase shift. Zero group delay. And noise per-
formance within one dB of the theoretical limit
of real-world cartridges.

No slew limiting. No overload.
Unmeasurably low TIM distortion. In fact, its
output can drive virtually any load. No matter
how resistive; no matter how capacitive.

Many esoteric preamplifiers would stop
here. making a name for themselves just on the
elaborate technology we have incorporated
into the C-I's phono stage. pre-preamplifier.

Next, we paid such close attention to fol-
lowing stages by designing out group and
phase delay that the C-1 can drive real-world
loads with an input to output null in excess of
86dB.

That means a watt of output signal tracks
the input signal with such astonishing precision
that just 0.000000251% of the output signal is
imperfect. a level absurdly lower than the
molecular level of your eardrum.

Included is a precision, infrasonic filter cir-
cuit to cut power robbing, destructive cone
flutter caused by warped records. floor vibra-
tions. direct drive tumtable resonances and
acoustic feedback from high listening levels.
They result in visible cone-flopping, waste of
amplifier power. and obvious distortion. Care-
ful research has shown that 12dB/octave allows
maximum elimination of subsonics without
inducing the loudspeaker group delay possible

with 18dB/octave circuits.

Next we added a set of variable tumover
tone equalization controls, allowing general
room and speaker adjustment. By providing a
way of varying the mid-point of both bass and
treble controls, you can change the “shade” as
well as the intensity of tone control. If you pre-
fer you can switch out the eq control section at
any time for instand sound comparison.

A good preamplifier should also be the
total nerve center of your stereo component
system. So we were careful to include five
important switching features besides source
selection.

Not only can you operate two tape decks
through the C-1. you can dub from one to the
other without reconnection.

A special external processor loop allows
you to add outboard devices without engaging
a tape monitor circuit. A stereo/mono switch
lets you check speaker and signal source
phasing.

Finally, instead of simply providing a
powered headphone outlet which cuts out
speakers when you plug in, we designed a
speaker defeat switch which lets you select
| speakers, headphones or both
‘ Put quite simply, the specifications, fea-

tures and performance of the C-1 preamplifier
up to this point should place it in the $1000 to
l $3000 price range.

The C-1is your gateway to sonic
holography.

While the best you can claim from good
stereo is that it “"images between the speak-
ers.” Sonic Holography expands that postcard
of sound into a magnificent cycloramic mural.

Wider than your speakers. Higher than
your speaxers.

Extending around you, closer than, yet

| many feet deeper than your speakers. A true
three-dimensional stage.

The difference between a porthole and
picture window.

How does Sonic Holography work? Snap
your finger a few feet from your right ear. That
‘ single “sonic event” resulted in two “sound

arrivals.” One to your right ear and one at your

l

left ear. Now while ALL sound events in real life
result in two sound arrivals, conventional
stereo bombards the ear with FOUR sound
arrivals: giving you a muddled and completely
different set of cues than your ear-brain system
has learned to process over a millenia of evolu-
tionary adaptation.

Bob Carver's special circuitry analyzes
these spurious signals and sends out another
set which exactly cancel the second, confusing
set. The result is your ears get just one pair of
sound arrivals and think they're actually wit-
nessing the sound event!

High Fidelity magazine said it 'seems to
open a curtain and reveal a deployment of
musical forces extending behind, between and
beyond the speakers.”

Julian Hirsch of Hirsch-Houck Labs noted,
.. .the effect strains credibility.”

All with two ordinary stereo speakers and
the C-1's Sonic Hologram section.

Quite frankly, while Sonic Holography
works with virtually any speaker system, it
requires precise attention to initial speaker
placement. This initial set-up is made easier by
detailed, lucid instructions and rewards the lis-
tener with a quantum leap in sound reality,
whether you fancy Lizst or Def Leppard

No matter what your listening tastes, the
C-1 represents the ultimate combination of
sheer musicality and superb value in one fine
electronic instrument.

Specifications. Phono Inputs, RIAA
+ 0.25dB “extended” RIAA curve. overload
110mYV at 1k Hz; High Level Inputs, Freq. resp.
5Hz-200 kHz + 1-3dB. Infrasonic filter, Tone,
Hologram QUT: Infrasonic Filter, 12dB/octave
below 20Hz.f, = 15Hz; Noise. Phono
1,82dB.IHF-A, High Level, 96dBv, IHF-A,
below 1Vrms, Hologram, 92dBv, 1HF-A. below
IVrms, Hologram, 92dBv, IHF-A: Distortion
(worst case) THD, 005% or less, below 3 Vrms

| out. (typical case, see text paragraph 5), IM

(CCIR or SMPTE), 0.04% or less, TIM,
unmeasurable; Sonic Hologram, Image Resolu-
tion, 5° horizontal, 20° vertical in Theoretical
Mode; Dimensions 19 x 3.5 x 10"; Weight. 61b.
(2.7 kg).

ALL SPECIFICATION'S OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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( .NN{;:R Preampiifier C-2

The C-2 preamplifier joins a tradition
of excellence. Imagine a sound system in
your home utilizing your favorite turntable with
either a moving coil or meving magnet phono
cartridge being taped by your casselie deck
and reel to reel.

Now imagine taping from one tape desk
to another with the ease of just one click. Then,
when you wish to move on to new dimensions,
switch to either your digital disc player, your
tuner or an extra signal processor at will

Ali this flexibility is offered by the C-2 with
one overriding prime directive: To reproduce
your music with absolute sonic purity. This is
made possible with the use of the finest quality |
electronic components. mounted on the high-
est quality. glass-epoxy circuit boards. The end
result is the virtual absence of distortion.

The CARVER C-2 preamplifier offers the
discriminating audiophile with a relatively
moderate budget the opportunity for uncom-
promised sound and handsome design.

Let's take a "guided” tour of the C-2's
front panel and explore the advanced features
this remarkable preamplifier can bring to your
system.

The Selector switch controls the various
signal sources which you may have in your sys-
tem: turntables with moving magnet and/or
moving magnet phone cartridges, FM tuner
and an auxilliary input that's perfect for the
new generation of Compact Digital Disc play-

ers, laser video disc soundtracks or VCRs. You
can even hook up the audio output of many
computers such as the Commodore 64, Apple
or PC sound cards.

.

The Selector switch also controls which
signal is sent to your cassette and/or reel-to-
reel decks. In conjunction with the next switch
this allows not only taping any input source but
transferring the signa! (dubbing) between two
tape recorders.

The tape Monitor switch is normaily left
off unless you want to listen to a tape or check
out how well it's being recorded. When you
wish to play a cassette or open reel tape, sim-
ply click the selector from off to Tape source
I'or 2. Ergonomically. this is a far easier
approach to signal selection than the tradi-
tional “Tape Monitor” and “"Dubbing’ buttons
often stuck off to the side of the regular
controls,

A special Mode switch allows listening in
mono, stereo, reversed-phase stereo. left only
and right-only modes. This allows enjoyment of |
classic monophonic transcriptions and provides
a quick way of checking speaker phasing and
turntable/cartridge performance.

[n between these two signal selection
buttons is a Headphone plug which allows ‘
you to enjoy the new breed of high-perform-
ance individual listening devices. Unlike some
preamplifiers, this is not an underpowered
afterthought. The C-2 lets you add headphone
extensions of up to fifty feet and even pair up
two sets of headphones without loss of volume or
degradation of sound quality.

The C-1's Bass and Treble Tone Knobs
control equalization circuits which allow care-
fully-planned increases and decreases in the
overall sound spectrum. They are designed to
boost and cut at the outer edges of the bass
and treble frequency range without major
effect to the midrange areas.

After the self-explanatory Balance control
are four switches controlling various important
functions. If you are not in need of equaliza-
tion, a corresponding switch is provided
which totally disengages the circuitry for

flat” response and Compact Disc enjoyment.

An External Processor Loop switch
lets you add and enjoy equalizers, expanders,
special speaker EQ boxes, open-ended noise
reduction units or our own C-9 Sonic Hologra-
phy Generator.

The Mute control lets you cut off sound
output without changing the volume control
during record changes, telephone calls or while

listening to headphones only.

Additional specialized circuits are
accessed from the back of the C-2 as well. An
Infrasonic Filter circuit helps protect your
speakers from power-robbing, ultra-low bass
distortions caused by turntable resonance,
warped records. acoustic teedback and other
“real world"” problems

Next to the phone inputs are a second
set of sockets which allow precise control of
Phone Cartridge Loading Impedances. By
adding or subtracting resistance values with
special plugs. your cartridge and connecting

| cable can be balanced to sound their best with-

out peakiness or hollowness caused by
improper loading impedance.

Two Line Gain Sockets allow a high-level
gain choice of 15 or 25 dB to ensure the best
possible match with your power amplifier's
input needs.

The preamplifier measures 17 3 inches
wide, 9 inches deep. 2.55 inches high. Weight
approximately 6.5 pounds.

Technical excellence aside, the true meas-
ure of the C-2 is its overall sonic accuracy: rich,
musical, and totally uncompromised sound
delivered in a truly affordable package.

Explore the promise and performance of
the C-2 at your Carver dealer today.

Specifications. Phono Inputs’ RIAA
+ 0.25 "extended” RIAA curve, Overload
Moving Coil = 15 mV. Overload Moving
Magnet = 100 mV. High Level Inputs: Fre-
quency Response —3 dB at 3 Hz and 80 kHz
{infrasonic Filter out). infrasonic Filter: 18 dB
per octave below 20 Hz. f. = 15 Hz. Noise:
Moving Coil. 77 dB; IHF A-weighted re 50 uV;
Moving Magnet, 83 dB. IHF A-weighted re 5
mV: High Level, 96 dBV, IHF-A below 2V rms;
Infrasonic Filter. 95 dBV. IHF-A: Tone, 96 dBV
IHF-A. Distortion; THD. 0.05% below 6V rms
out; IM (CCIR or SMPTE), 0.04% or less; TIM
unmeasurable. Tone: Bass, Max Boost = + 10
dBat 100 Hz; Max Cut = —7dBat 100 Hz;
Treble, Max Boost = +7 dBat 10 kHz Max
Cut + —35dBat10kHz Line Gan' HI 25.0
dB, LO 15.0dB. Qutput Impedance: 600 hms.
Input Impedance: Line, 100k ohms in parallel
with 150 pf. Phono: Moving magnet. 47k in par-

| allel with 100 pf {my be infinitely programmed);

Moving Coil. 47k in parallel with 100 pf (may be
infinitely programmed)

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE
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Finally, an FM stereo tuner which can
drastically reduce multipath and distant station
noise and still provide fully separated stereo
reception with space depth and ambience.

A rich, textured sound as it was intended
thirty years ago.

Thirty years?

Yes. Back then, FM was a noise-free, wide-

band alternative to thin, static-filled AM. But it
was monophonic and by the Fifties stereo was
the new recording standard.

Unfortunately, the transmission system
selected 10 turn mono FM into stereo ended
up degrading the ratio of signal to noise FIF-
TEEN TIMES! (More than 23 dB) That's the
system we live with today: hiss and distortion-
filled unless you're in direct line with a strong
station.  Understanding FM,

Stereo FM is not like a 2-track cassette
with separate signals next to each other.
Rather, there is a Left-Minus-Right and a Left-
Plus-Right signal. (A receiving circuit adds and
subtracts the sums and differences (o get Left-
only and Right-only Signals.) Left + Right
comes in just fine because it's mono. It's that
Left — Right signal that's to blame because it's
extremely prone to “mishaps’ on the way to
your home.

Audio Ghosting. To get stereo FM per-
fectly, you'd have to be the only house in the
middle of a vast flat plain with no other build-
ings anywhere. Any protruding mass—hills,
skyscrapers, other antennas—looms up to
reflect signals while on their way to your tuner,
resulting in two signals.

One directly, and one a fraction of a sec-
ond later, after it's bounced off something.

The result is not only scratchy reception
but rhythmic pulsing of the sound (called
“beating "'} and whole new noises caused as
conventional receiver circuitry wrestles with

the interference.

Not even the most expensive traditional
tuner circuitry can conquer these problems
because none of them approach the problem
the way Bob Carver's TX-11 does.

Charge-Coupling Delay, the "Find and
Cancel” circuit. Aimost all noise and distor-
tion is exactly 180 degrees out of phase with
itself. For every instantaneous noise or distor-
tion voltage. there is a replica in the opposite
channel

f

Simply put. the TX-1{'s Charge-Coupled
Delay Line detects these tell-tale, dirty mirror
images and cancels them before they reach
your ears.

If that sounds like we're eliminating the
L — R channel entirely. we're not.

While 85% of the information carried in
the "dirty” L — R channel is duplicated by

‘clean” L + R signal {and can be edited out by
our Charge Coupling circuit}, 15% is the critical
phase relationship information which produces
ambient stereo.

Stopping at 85% would give us stereo plus
15% distortion: knocking off 100% would be
mono. Here's how we achieved mono quaiity
with stereo ambiance.

The Leading Edge Detector. While
studying the relationship of ear and brain dur-
ing development of Sonic Holography. Bob
Carver discovered that only one third of non-
redundant L — R information (5 of 15%, or just
5%) is required to convince our senses of a
fully separated stereo experience. But only if
that 5% is properly electronically processed.

The Carver Leading Edge Detector
operates on just that part of the L — R signal
required for our ears and brain to construct
true stereo localization. By blending that 5%
back into the TX-11's signal matrix, a net reduc-
tion of 93.5% or in excess of 20dB of noise
reduction is achieved!

All of the ambient and localizing informa-
tion is recovered.

Without the hiss.

Without the distortion.

Sixteen presets for a reason. The
reason you'll appreciate no less than sixteen
different instant FM listening choices.

You'll suddenly pull in stations in surpris-
ingly distant cities and suburbs. Underpowered
local FM stations will be noise and distortion-
free. Stations previously overpowered by
strong adjacent signals will sound as steady as
if they were alone on the dial. Stations which
threw intermittent tantrums of intolerable
racket will ke pacified.

The TX-11's special circuitry can’t make
weak stations louder—you'll have to do that
with your volume control—but when you do
turn up a feeble station it will not be clean
and clear.

|

Quartz synthesis. The TX-1] uses an
incredibly precise circuit which generates a
perfect replica of the desired FM frequency
and then matches it to the incoming signal for
perfect drift-free reception

Digital tuning ... with your digits. Touch
the UP or DOWN button and the tuner auto-
matically, stops at each FM station it can ade-
quately tune.

The TX-11 remembers. Not only will it
store sixteen stations even when unplugged for
up to three weeks, it also remembers the last
station you played before it was shut off.

Wide and narrow band selection. In
areas with many signals, FM frequency bands
can end up close enough to cause interference.
The Narrow setting “crops’ the edges of the
station’s frequency just slightly without losing
frequency response. Use the Wide mode when
such interference is not a problem to receive
slightly greater dynamic range.

Full instrumentation. Not only does the
TX-11 digitally display station response, it also
reads out six, 10-dB signal strength stops, indi-
cates when the quartz circuitry has closed on
a station and when a stereo station has been
detected.

How to sell yourself a TX-11. Visit your

| dealer and ask to hear the most expensive,

famous or esoteric tuner he sells. Tune to a
multipath-ravaged, hiss filled station and com-
pare the sound to the affordable Carver TX-11.
Now press TX-11's Multipath and Noise
Reduction Circuits. And appreciate what Carver
technology has done for the FM tuner
Specifications. Tuning range:
87 5MHz-108 MHz; Usable sensitivity 1.O pV
50db quieting in stereo 3.1 pV, Alternate chan-
nel selectivity 110db, Antenna term.: 75 ohms,
unbal coax. input, 300 chms bal : Interm.
freq.. 10.7 MHz; Freq. resp.. 20 Hz-15 kHz + |
dB: Selectivity: 90 dB at 400 kHz (narrow) 35
dB (wide). Capture ratio: 1.0 dB; Spurious resp.
ratio: 110 dB; Output lev. (75 kHz dev): 700 mV.
600 ohms: System: PLL crystal-locked digital
synthesizer system; Power req.: 120 Vac, 60
Hz; Power consumption: 15 W: Dim. (w/h/d):
17'4x3'5x12':" {w/o rackmount); Wt. 11': Ib; FM
ribbon antenna and RCA-type patch cords and
supplies

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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With Asymmetrical Charge-
Coupled FM Stereo Detector

If you're tired of having to treat AM and
FM as mere background music due to the qual-
ity of the signal, you should seriously consider
the Carver TX-2. The TX-2's Asymmetrical
Charge-Coupled FM circuit makes stereo FM
thesonic equal of phonograph records and
good cassettes.

Even if the TX-2 didn’'t have this special
circuit, it would be the rival of any tuner you
find on the market today. Sleekly styled and
ergonomically designed. it has he features
which make tuning. holding and adjusting
stations as easy as touching a single button.

Not a single knob interrupts the front of
the TX-2. for all controls are activated by large,
inlaid pressure pads. Touch the power switch
and watch the tuning panel come alive. You'll
see a crisp, easy-to-read digital tuning read-out.

Automatic scanning and 16-preset
memory. Press AUTO. thn touch the UP or
DOWN button and watch the TX-2 search the
dial for strong stations. The LOCKED light will
indicate perfect tuning. If it's one of your favor-
ites, just enter it on one of the eight pre-sets
pushbuttons The LED above the button will
light, so you can remember its position Con-
tinue until you've picked eight FM stations.

That's probably more than you listen to
right now. Because you probably can't GET
eight perfect FM signals right now. With the
TX-2, you probably can. That under-powered
but well-programmed college station. The FM
station behind the hill you could never tune just
right . they're all waiting to become presets
on the TX-2.

Manual tuning and superb AM, too.
The Asymmetrical Charge-Coupled circuit does
more than just clear away the hash caused by
multipath distortion. It also lets you tune dis-
tant stations using the MANUAL control. Find
a fascinating but faint signal buried in the back-
ground hiss? The TX-2's circuitry goes to work.
Like a curtain rising, the annoying hiss falls
way, leaving a clear signal, as accurate and
well-modulated as stronger, local stations.

e B8 1

How about AM? You probably don't listen
because the quality has been so low. You'll be
surprised just how good many stations sound
when received through the TX-2. That's why we
give you eight AM presets!

Most tuners and receivers treat AM like a
poor afterthought with only token investment
made in circuitry. The TX-2 uses components
and design as good as those in its FM section,
cutting distortion to below 1% for a crystal-
clear signal

Everything you need to make broad-
cast part of your listening experience.

From the six-stage signal strength indicator

to 75 and 300-ohm inputs the TX-2 gives you
everything you need to clean up AM and FM
stations’ acts. We even provide an easy-to-read
manual written like a textbook on how to get
the best reception through antenna selection
and placement

Whether you live in a rural area where
the FM signals you really like have been too far
away or in a crowded urban sculpture of sky-
scrapers, highrises and factories which deflect |
FM like mirrors. the TX-2 represents an oppor-
tunity to enlarge your listening horizons.

The TX-2 has also been designed to func-
tion as a superb companion to the Carver C-2
preamplifier and the Carver M-200t Magnetic
Field Power Amplifier.

Visit your nearest Carver dealer for a
personal audition of the Carver TX-2

Specifications. FM Tuner. Sensitivity
{IHF), 1.8 microvolts: Sensitivity for 50dB quiet-
ing, 3.1 microvolts Mono, 5 microvolts, Stereo:
Limiting Sensitivity (= 3dB0, 1.5 microvolts;
Signal-to-Noise Ratio (1V], 74dB; Image Rejec-
tion, 82dB: IF Rejection, 80dB; Capture Ratio,
1.0dB. Harmonic Distortion, 0.15% mono, 0.2%
stereo; AM Suppression, 80dB; Stereo Separa-
tion (IkHz). 40dB.

AM Tuner Sensitivity, 20 microvolts Termi-
nal, 250 microvolts/m for 20dB S/N Radiated;
Distortion (5mV/m), 0.9%. Selectivity, 42dB;
image Rejection, 45dB; IF Rejection, 45dB;
AGC Figure of Merit, 50dB. |

Dimensions, 17.3” wide, 9" deep, 2 55"

. high: Weight, 121 lbs.: Antennas. AM loop and

g:ARVER TX”Q AM/FM STEREO TUNER (Ace]

FM/AM Synthesizer Tuner
tModal TX-2

FM dipole plus 75 and 300 ohm terminals for
external antennas; Power Requirements, 120V
AC, 60Hz (15 watts max.)

CARVER C9

Now any hi-fi system. from the smallest
receiver to the largest separate stack. can be
used to expand your listening horizons with
the magic of Sonic Holography.

We've extracted the complex holography
circuitry found in our C-400 and C-1 audiophile
pre-amplifiers and placed it in a compact unit
just over a inch high.

It connects in minutes to any receiver. pre-
amplifier or integrated amplifier which has a
tape monitor loop or external processor
circuit.

The result is a sensually-stunning leap
beyond conventional stereo.

While the best you can claim from good
stereo is that it “images between the speak-
ers.” Sonic Holography expands that postcard
of sound into a magnificent cycloramic mural.

Wider than your speakers. Higher than
your speakers

Extending around you, closer than, yet
many feet deeper than your speakers. A true
three-dimensional stage.

The difference between a porthole and a
picture window.

How does Sonic Holography work?

Put simply, Sonic Holography CANCELS,

| in the air and acoustic space around you, extra

ALL SPECIFICATIONS OR F UNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE
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CARVER TXI-11

ASYMMETRICAL

CHARGE COUPLED FM DECODER

CARVER
Asymmetrical Charge Coupled FM Stereo Decoder
Model Txi-11

#owrn

Ever since his TX-11 tuner dazzled |
audiophiles and critics in late 1982, Bob Carver
has been deluged with requests for an add-on
component to give existing tuners and receiv-
ers the kind of stereo FM performance that
had been considered impossible before the
invention of the Asymmetrical Charge Coupled
FM Circuit.

CARVER's response to those requests is
the TX1-1l Asymmetrical Charge Coupled FM
Decoder which will give your stereo system vir-
tually noise-free, multipath-free FM reception.
In minutes. the stereo quality of your stereo
FM tuner or receiver will be improved by 20
dB. That's 10 times quieter!

Basically, FM was never designed to
transmit stereo signals The technical com-
promises which had to be made left FM stereo
extremely prone to many common sorts of
interference.

A number of manufacturers and designers
of tuners and receivers have dealt with the
noise prablem by either blending the stereo sig-
nals into mono or automatically switching into mono
when the stereo signal becomes weak. The
benefits of stereco sound are sacriticed for less
noisy reception.

However the Asymmetrical Charge Cou-
pled FM Decoder in both the TX1-11 Decoder
and the 1X-11 Tuner is unique. You hear full
stereo separation without irritating
interference.

The TXI-11 is designed to make use of your
existing tuner or receiver. You simply route the
output of your tuner through the TXI-11 on its
way to your preamplifier or integrated ampli-
fier. If you're using a receiver the TXI-I1 is rou-
ted through the tape monitor loop. An extra
tape monitor circuit is provided so that the
Decoder does not rob your system of its tape
circuits.

SONIC HOLOGRAM GENERATOR

T

e — et

CARVER

Sonic Hologram Generator
Mode! C-8

sound arrivals which confuse our ear and brain.
When you ears hear only those sound arrivals
which they would hear in real life. normal

stereo program sources are transformed into |
stunningly lifelike performances.. Executionally
this simple effect is an extremely complicated
process of generating interference signals
which perfectly cancel the spurious extra
sound arrivals with a complex, ever-varying
sequential mix of spectral shading and time
domain correction based on interaural ear
spacing. The result is a psychoacoustic filtering |
of all but the true sound destined by nature to
reach right and left ears. Once again, each ear
is receiving only the information intended for it.

Don't confuse Sonic Holography's natural
sound with the plethora of artificial ambient
add-ons and speakers which abound today.
While they toss off terms such as “random
reflection” and “spacial extension.” the
achievement of a merely "spacey” sound inev-
itably comes with the cost of even more con-
fusing sound arrivals and sonic smearing.

By making sound more NATURAL. the C-9
will never tire a listener the way mere “'stereo
enhancement’ devices often can sound.
Instead of adding and complicated your sonic
landscape you'll actually bring it into better
focus by eliminating spacially confusing noise.

The result is not just an improvement in sound,
it is an improvement on what you always
thought was sonic reality.

Since two radically different types of
recording techniques are used in modern
recording (two-microphone and multi-mike;
mixdown:, two different processing modes are
provided. Theoretical and Normal. Also, to
enhance the effect in rooms with less than
optimum acoustics, a Listening Aperture switch
is provided for Normal and Narrow settings.

And there IS a switch to take the Sonic
Holography circuitry in and out of the signal
chain. Yet. once installed we're certain you'd
no sooner do without the C-9 than you'd trade
your speakers for a transistor radio. The In/Out
switch becomes solely a way of showing your
friends what theyre missing on their systems

Ask for a demo today.

Specifications. Rated Output. 2 Vrms;
Maximum Output, 6 Vrms: Distortion, THD.
less than 0.05% 20 Hz-20 kHz M Distortion,
less than 0.05% SMPTE. TIM Distortion
Unmeasurable; Noise, <100 micro volts, A
weighted: Sonic Hologram Generator, Image
resolution, 5¢ horizontal, 20° vertical in The-
oretical mode, Dimensions. 17" x 37" x 17"
Weight 3.5 Ibs (1.6 kgJ. Utilities, 1 unswitched
110V outlet.

Once connected with just two sets of
patch cords. TXI-11 is simplicity to operate.

One button engages the Decoder cir-
cuitry. We doubt you'd ever want to remove its
benefits from any FM signal, but it is an effec-
tive way of proving to yourself just how much
hiss is removed by the TXI-11's circuitry.

The important button is marked NOISE
REDUCTION /NOISE & MULTIPATH REDUC-
TION Inits "out” position. this circuit continu-
ously removes the annoying background hiss
from FM broadcasts. Not only will it remove a
veil of distorting noise irom strong local sta-
tions, it will also open up a whole new range of
weaker stations which used to be submerged in
a sea of hiss. The difference is dramatic. The
result is a far wider range of audiophile-level
FM programming in your living room.

But hiss is not the only inherent FM stereo
transmission problem. A much more annoying
phenomenon is multipath. that loud, explosive,
erratic distortion which can make listening to
even strong stations unpleasant.

It is here that the Carver Assymetrical
Charge Coupled circuitry truly excels. By sepa-
rating. analyzing and specially processing the
stereo portion of FM transmissions, it elimi-
nates the “beating.” "picket-fencing” and gross
distortions that plague reception. All ambient
and localizing information that makes stereo
sound like stereo is retained. Without the prob-
lems that often relegate FM listening to the
background music.

No other single add-on device will do as
much for vour enjoyment of FM broadcasts as
the TXI-11. If you're a classical music lover, you
can now tape operas, symphonies and delicate
chamber recordings at nearly phonograph
record quality If you have a favorite rock or
pop station, you'll be able to listen to it at far
louder levels without scrambling for the volume
control when an attack ot multipath threatens
to obliterate your speakers.

\We urge you to visit your Carver dealer for
a demonstration of the compact, “'set-and-for-
get” FM enhancer which can make your exist-
ing tuner or receiver out-perform esoteric
tuners costing ten times the TXI-11.

Expect to be astonished.

Specifications. Rated output voltage: 0
dB 2.4V} Maximun output voltage: 6V: Fre-
quency esponse’ — 3 dBat 5 Hz and 60 kiiz;
Total harmonic distortion: 0.05%, 20 Hz-20
kHz; Intermodulation distortion: SMPTE
005%. CCIF 0.05%. Separation, better than 30
dB. 20 Hz-20 kHz, 50 dB stereo quieting: Will
improve multipath rejection by 10 dB: Mono
quieting: 0 dB (no effect). Output impedance:
910 ohms, Input impedance: 50k ohms; Turn-
on muting delay: Less than three seconds;
Power consumption: 15W; Controls and func-
tions: Front Panel: Bypass: noise reduction;
multipath reduction: tape monitor, Back Panel:
Threshold set control; Dimensions: 17 in
long. 1’/ in. high. 5 in. deep.

ALL SPECIFICATION! OR FUNCTIONS SUBIECT TO CHANGE WITHOUT NOTICE
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THE CARVER RECEIVER

Magnetic Field Power Ampifier
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When Bob Carver designs a receiver, you can
be sure it is like no other.

To give you the power you need for today’s
recording advances plus virtually noise-free stereo
FM reception, CARVER has designed a receiver
with astonishing performance. An instrument
designed to make the most of innovations such
as stereo/hi-fi video and digital audio discs. An
extraordinary synergy of circuitry incorporating two
of high fidelity art’s most advanced technological
breakthroughs: Bob Carver's Magnetic Field Power
Amplifier and his Asymmetrical Charge Coupled
FM Detector.

With the CARVER Receiver you command 130
watts per channel* and a fully digital, quartz syn-
thesized AM-FM stereo tuner through a highly
sophisticated and meticulously engineered pre-
amplifier section.

At your fingertips. the comprehensive control
of your entire system. On the front panel: controt for
turntable, video/audio disc player selection, an aux-
iliary input selector, and two tape input selectors.

Not only can you individually control bass.
treble and midrange tone. but the loudness contour
as well. And all tone controls can be taken totally
out of the preamplifier circuit for “flat” response

Choose from two sets of speaker outputs, a
combination of both or eliminate them entirely for
headphone listening through the Carver Receiver's
special headphone amplification circuitry.

Monitor and dub between two sets of tape
decks. Match the meter output range to your listen-
ing levels. Even switch to mono to detect speaker
and cartridge phasing problems instantly.

Pick up to six FM and six AM stations at the
touch of a button without having to tune al! over the
dial. Even activate a special AM filter circuit to cut
hiss and sharpness. All in a compact unit no larger
than any other conventional receiver lacking the
innovations and human engineering Carver has
become famous for.

Power. There are very few 130 watt-per-channel
receivers on the market today. Frankly, no other
company has discovered how to make adequate
amplifier power as affordable, light. compact and
cool to operate as Carver. Their loss is your gain.

| brassasa Wagnerian tenor enters from stage left,

The reasons you may not have even considered
over a hundred watts per channel—and the reasons
we know this is the “bare minimum’ are two sides
of the issue’ musical clarity and accuracy.

Only the Carver Receiver can surmount the
inherent problems of sound reproduction which
plague lesser powered receivers at all listening levels.

Even at modest listening levels. your speakers
are making peak power demands which cannot be
fulfilled with your existing amplifier. Lightning-fast
transients, combinant crests of demand created by
multiple waveforms and high-intensity peaks: Sharp
percussion beats, a rolling bass line, a clamor of

the sinuous synthesizer pulses of a Michael Jackson
song.

Conventional, weaker receivers never deliver
enough power. and somewhere, just before each
sound pulse is finally formed. it gives out and sends
a sort of electronic "note of regret.”" called clipping.
This sharp high-end distortion veils the sound terri-
bly. undoing all the accuracy of recording, cartridge
and electronics as well as speakers.

SO L S

Conventional power The Carver Receiver's
amplifier. Magnetic Field Amplifier.
Solid line: audio output signal. Broken line: power supply
voltage. Shaded area: wasted power. Vertical lines:
power to speakers.

At moderate listening levels, you may not have
noticed it. The world of underpowered TVs, car
radios and portable sound sources has made us
used to the frosting of minute clipping distortions
that occur thousands of times a minute. Yet when
you sonically compare the Carver Receiver to any
other receiver straight A/B comparisons, you'll

INSTANTLY notice the improvement which ade-
quate power makes.

This simple demonstration at your Carver
dealer should dispel the commonly-held belief that
power is only necessary for loudness; a demonstra-
tion of the new digital Compact Digital Audio Disc
players will leave you totally convinced that 130 .
watts per channel a necessity. not a luxury.

That's because the digital recording process
will completely overturn your idea of “loudness.”
The narrow dynamics of your conventional record
library have always meant that if you chose to listen
to a disc at moderate levels, the whole record would
remain at that level. Compact Discs hold surprises
with every passage. The quiet parts are quiet. But
the parts that were intended to be louder are
REALLY louder. instantly and spectacularly louder
the way they are in a live concert hall. Tympani
explode with impact. Cymbals crash. Rock and
disco hammer you with exciting live presence.

All of which immediately taxes your system
beyond anything it ever experienced before. The
veil of clipping distortion suddenly becomes a wall
of audible hash: jarring. jangling and potentiaily
destructive to your speakers.

The simple answer is the Carver Receiver with
the patented Magnetic Field Amplifier and ultra-
sophisticated speaker protection circuitry. it deliv-
ers 130 watts per channel* of pure, clean power so
you can truly appreciate your favorite music.

The technological elegance of the Magnetic
Field Amplifier enables it to produce large amounts
of power (absolutely necessary for the accurate
reproduction of music) without the need for heavy
heat sinks, massive transformers. and enormous
power capacitors required by conventional ampli-
fier design.

Unlike conventional amplifiers which produce a
constant high voltage level at all times, irrespective
of the demands of the ever-changing audio signal
and indeed even when there is no audio signal in
the circuit at all, the Magnetic Field Amplifier's
power supply is signal responsive and highly effi-
cient. It produces exactly and only the power needed
to carry the signal with complete accuracy and
fidelity.

ALL SPECIFICATIONS OR FUNCTIONS SUBJECT TO CHANGE WITHOUT NOTICE
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Magnetic Field Power Amplifier
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At all times, the Carver Receiver monitors vour
speakers at all times for conditions that could cause
damage. allcwing them to cool off long before they
-each a state which cculd e damaging. The same
circuits also guard against surges caised by shorts |
and accidental aropping of the tonearm an arecord |
when the volume is turned up. |

:—:Iib\linf voltage |
T |

power sapply ||

Mag Amp

Conventional amplifiers must store massive amounts of
power in reserve. The Magnetic Field Amplifier draws
directly from the source, eliminating bulky power
supplies.

‘he same magnetic field technology as our M-200t. M-460t,

METER RANGE

M-500t and M1.5t amplitiers awilt right in.

These built-in precautions afford you new
listening freedom because you don't have to be
afraid 10 unchain the power of the Carver Receiver.
Whether you're spinning your original copy of Dark
Sice of the Moon or a state-of-the-art Compact Digi-
tal Disc of the 1812 Overture. you can play it at the
volume you want without compromising sound
quality or your speakers.

The resulting spaciousness, sonic impact
and sheer musicality will invigarate your existing
speaker’s system, your own ears and those of your
friends

The CARVER receiver gives you FM stereo per-
formance unmatched by that of any other receiver.
As tis iransmitted from the station, the stereo FM
signal is extremely vulnerable io distortion, noise,
hiss and multipath interference. In fact. because of
the trarsmission system in use today. the signal to
noise ratio of FM stereo has been degraded fifteen
times (mare than 23 dB).

However, when you engage CARVER's Asym-
metrica! Charge Coupled FM Detector circuit, the
stereo signal arrives at your ears virtually noise-free.
The result is fully separated stereo with space.
depth and ambience!

Yau'li suddenly pull in siations in surprisingly
distant cities and suburbs. Underpowered but inter-
2stingly-programmed college FM stations will be
noise and distortion-free. Stations previously over-
powered by strong adjacent signals will sound as
steady as if they were alone on the dial. Stations
which three intermittent tantrum:s of intolerable
racket will be pacified. The special circuitry can’t

ASYMMETRICAL CHARGE CTAULED FM DETECTOR

WVADEC/DAD

A

The Carver Receiver's tuning section gives you the same quartz- digital/Asymmetrical Charge-Coupled detection

circuitry as our famous TX-I1 tuner.

make weak stations louder—you’ll have to do that
with your volume control—but when you crank up
a feeble station it will not be submerged in a sea
of hiss and multipath.

You will also appreciate the AM section. Metic-
ulous attention to every aspect of tuner perform-
ance gives you an AM section with true high fidelity
response. You will not find another receiver with
such high performance anywhere.

The CARVER Receiver has been designed for
serious music listeners who seek fidelity. accuracy
and musicality.

We know you will want to visit your nearest
CARVER dealer for a personal audition of this
remarkable instrument.

Specifications. FM SECTION. Tuning Range:
87.5 MHz-108 MHz. Usable sensitivity 1.8uV 50 db
quieting stereo 4 5uV. Antenna Term: 75 ohms
unbal coax. input. 300 ohms bal : Intermediate
Freq.: 10.7 MHz: Frequency Response: 20 Hz-15
kHz + | dB; Alt Chan Selectivity: 58 dB; Capture
Ratio: + 1.5 dB; AM Suppression Ratio; 50 dB, 65
dB with CCD: Image Response Ratio; 75 dB; IF
Response Ratio: 100 dB: Spurious Response Ratio:
100 dB, Output Level (7.5 kHz Dev.): 700 mV., 600
ohms; System * PLL Crystal-locked Digital Synthe-
sizer System.

STEREOW/O STEREO WITH
CHARGE- CHARGE-
COUPLED COUPLED
MONO DETECTOR DETECTOR

USABLE 75 ohms. 113 34 dBE/14 pV 16.3 dBf/1.78 uV
SENSI-  dBI/I O uV 34 dBI/28 wV 16.3 dBf/3.57 uV
TIVITY 300 0hms, 113

dBf/2 O uV
50 DB 750hms. 161 37 dBE/I9 uV 23.5dBt/4 0 uV
QUIETING dB{/1.7 uV 37 dBf/39 uV 23.5dBI/8.0 uV
SENS. 300 ohms. 16.1

dBf/3 4 uV
SIGNAL/ 750hms 82dB 74dB @ 85dBl  85dB @ 85 dBf
NOISE @ 85dBf 74dB @ 85dBf 85 dB @ 85 dBf
RATIO  3000chms. 82dB

@ 85 dBf
STEREO 1 kHz 45dB 45dB
SEPA- 100Hz: 36dB 30dB
RATION 10kHz:36dB  25dB
(WIDE)

AM SECTION. Tuning Range: 520-1710 kHz; IF
Rejection Ratio: 45 dB; Output Level at | kHz: 160
mV + 25dB

PREAMP SECTION. Phono RIAA: + 0.25dB;
Phono S/N ratio. 80 dB ref 5 mV: Input Impedance:
Phono: 50k; Video/DAD. 50k; Auxiliary: 50k; Tape
1:50k; Tape 2: 50k; THD: 20 Hz:0.05%; tkHz: 0.05%.
20kHz:0.05%; Frequency Response: 20 Hz-20 kHz
+ 0.5 dB: Tone Controls: Bass, Max at 100 Hz. + 10
dB: Min at 100 Hz. — 10 dB: Treble Max at {0 kHz, +
10 dB; Min at 10 kHz, - 10 dB; Midrange Max at 1.5
kHz. + 6dB; Minat 1.5kHz. — 6 dB: High Filter:

-3 dB point: 5 kHz (6 dB/octave)

POWER AMP SECTION. *Power 20 Hz-20
kHz: 130 W/both channels into 8 ohms; THD at
Rated Power:.05%;IM Distortion: 0.1% SMPTE;

| TiM Distortion: Unmeasurable: Frequency

Response: + 0.5 dB, 20 Hz-20 kHz: Damping Fac-
tor: 60; Noise: > 100 dB, IHF-A weighted.

ALL SPECIFICATIONS GR FUNCTIONS SUBJECT TG CHANGE WITHOUT NOTICE.
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CRITICAL ACCLAIM

“Bob Carver is definitely an audio and r.f. genius.”

{(Leonard Feldman, Audio Magazine, June 1984)

The Magnetic Field Power Amplifier

The technology of the Carver Magnetic
Field Power Amplifier solves some of the most
basic problems of conventional power ampli-
fiers: high cost, great weight, and excessive
heat generation.

The Carver M-400 is the first amplifier to
utilize this technological breakthrough. A 200
watt per channel amplifier in a seven-inch cube
weighing less than ten pounds, the M-400 is
powerful, accurate, and musical.

“Its distortion and noise levels are entirely
negiigible. It is hardly conceivable that a small,
inexpensive, lightweight cube such as this
could deliver as much clean power as any but
a few of the largest conventional amplifiers on
the market—but it does .. An important new
amplifier design.

(Hirsch-Houck Labs in Stereo Review)

Music reproduction was superb and com-
pletely free of any false bass colcration or mud-
diness. The amplifier handled the toughest
transients we were able to feed it, with ease. It
is, to put it mildly, quite an achievement and

one that is likely to change the way many of us
think of power amp design in the future.”
(Leonard Feldman in Audio)

Of the Carver M-1.5t. Peter Aczel, Editor

and Publisher of The Audio Critic has said. ...
he equal of any power amplifier in trans-
parency, focus and smoothness and. of course.,
far ahead of any other we tested in sheer gut-
shaking power and dynamic range. We espe-
cially enjoy hearing spatial detail, instrumental
definition and completely natural dynamics on
familiar records to a degree we did not know
was extractable from the grooves when we lis-
tened through lesser amplifiers. At this level of
sonic performance. the astoundingly small size
and cool operation of the M-1.5t become the
icing on the cake, rather than the main
attraction.”

Sonic Holography

The problems of sonic imagery inherent in
conventional stereophonic reproduction have
been solved by the Sonic Hologram Generator,
available in three different components: The
C-4000 and C-1 Preamplifiers and the C-9 Sonic
Hologram Generator.

Very briefly. the Sonic Hologram presents
timing and phase information that exists in
stereo program material—but is normally inau-
dible. With Sonic Holography. this information
emerges in three-dimensional space around
the listener who is thus able to establish the
precise location of the instruments and voice.

The impact on the listener of Sonic Holog-
raphy is best described by the most experi-
enced and knowledgeable experts in the audio
industry.

“When the lights were turned out we
could almost have sworn we were in the
presence of a real live orchestra.”

Hal Rodgers. Senior Editor,
Popular Electronics

“The effect strains credibility—had I not
experienced it, | probably would not believe
it...the ‘'miracle’ is that it uses only the
two normal front speakers.”

Julian Hirsch, Hirsch-Houck Labs,
Stereo Review

... it brings the listener substantially
closer to that elusive sonic illusion of being
in the presence of a live performance.”
Larry Klein, Technical Director,

Stereo Review

" ... seems to open a curtain and reveal
a deployment of musical forces extending
behind, between and beyond the speakers. ..
terrific.”
High Fidelity

“Instruments and performers are located
where they belong whether to the front of,
between, beside or behind the speakers—
insort, anywhere in a 180 degree arc facing
the listener.”

Omni Magazine

“The effect is both impressive and exciting
to experience.”
Stereo Review

AmericanRadioHistory Com

Breakthrough in FM Stereo Reception

Carver's most recent technological break
through is the Asymmetrical Charge-coupled
FM Detector circuit, a special feature of the
Carver TX-11 FM Stereo Tuner.

This unique circuit drastically reduces
multipath and distant station noise, while
providing fully-separated stereo reception witt
space, depth and ambience.

The TX-11 has received unprecedented
acclaim from reviewers:

"It is by a wide margin the best tuner we
have tested to date

“What distinguishes the TX-11 is its ability
to pull clean noise-free sound out of weak or
multipath ridden signals that would have you
lunging for the mono switch on any other tunel
we know of.”
High Fidelity (January, 1983)

“Breakthrough in FM tuner performance:
Carver TX-11.”

“The significance of its design can only L
fully appreciated by setting up the unit, tuning
to the weakest, most unacceptable stereo sig-
nals you can find, then pushing those two
magic buttons.”

“Separation was still there; only the back-
ground noise had been diminished. and with it
much of the sibilance and hissy edginess so
characteristic of multi-path interference.”

A tuner which long-suffered *fring area
residents and those plagued by multipath dis-
tortion and interference have probably been
praying for... "

Leonard Feldman
Audio (December, 1982)

"... enjoy the music and forget about
noise and distortion.

“Under conditions of weak signal stereo
reception the effectiveness is almost magical.”
Ovation (December, 1982)

"A major advance .. "

"Its noise reduction of stereo receptionr
ranged from appreciable to tremendous.”

"It makes the maijority of stereo signals
sound virtually as quiet as mono signals, ye: it
does not dilute the stereo effect.”

Julian D. Hirsch,
Stereo Review (December, 1982)

The Carver Receiver

The 130 watt per channel Carver Receiver
which incorporates both the technology of the
Magnetic Field Power Amplifier and the Asym-
metrical Charge Coupled FM Detector has alsc
received unprecedented praise from the
reviewers.

“The Carver Receiver is, without question
one of the finest products of its kind | have eve
tested and used.”

Leonard Feldman, Audio Magazine, June 1984

"1 consider the Carver Receiver to be the
‘most’ receiver | have yet tested in terms of the
quantitative and qualitative superiority of
almost all its basic functions.

Julian D. Hirsch, Stereo Review, April 1984



AUTHORIZED CARVER DEALERS*

k A relatively but not, of necessity, completely accurate listing of AUTHORIZED CARVER DEALERS.

e following is subject on-going change. (Fall, 1984)

ALABAMA
3irmingham
_ikis Audio
Irewton
AcDowell Electronics

ALASKA

Anchorage

2yramid Audio
“airbanks

oitt's Stereo & Strings
Jurieau

Alaska Music

Soldatna

Z.G. Electronics

ARKANSAS
Fayettville
Stereo Buff

ARIZONA
Phoenix

Jerry's Audio Exchange
Tuscon
Jerry's Audio Exchange

CALIFORNIA
Anaheim

Audio Consultants
Belmont

Peninsula Audio Systems
Berkley

Sounding Board

Blg Bear Lake

Long Ear

Chico

Sounds by Dave

El Cojan

Audio Specialty
Encino

Sound Factor

Eureka

The Works

Fairtield

C & M Stereo Unlimited
Hayward

Century Stereo
Huntington Beach
Havens & Hardesty Audio
Irvine

Executive Sound
Lancaster

Catifornia Sound Works
Los Angeles
Ametron

Paris Audio

Western & Olympic Audio
Menlo Park

Eber Electronics

Mill Valle

World of Sound
Monterey

Montery Stereo
Newport Beach
Executive Sound
North Hollywood
The Sound Factor
Palm Desert

Desert Stereo
Pasadena

GNP Showcase
Redondo Beach
Systems Design Group
Sacramento
Turntables Untimited
San Carios
Hermary's

San Diego

Stereo Horizon

San Francisco

Eber Electronics
Stereo Store

San Jose

Century Stereo
Sunnyvale Electronics
San Luis Obispo
Audio Ecstasy

San Raphael

Catania Sound

Santa Ana

Absolute Audio

Santa Clara
Sunnyvale Electonics
Santa Cruz

Stereo Solution
Santa Maria

Lombard's Electronics of California, Inc.

Santa Rosa

Catania Sound
Solana Beach

Audio Specialty
Stockton

Jack Hanna Music
Sunnyvale
Sunnyvale Electronics
Ventura

Dexter's Camera & Hi Fi
Woodland Hills
Absolute Audio

COLORADO
Boulder

Crisman Audiovision
Listen Up, Inc.

Wave Length Stereo
Colorado Springs
Crisman Audiovision
Denver

Crisman Audiovision
Listen Up, Inc.

Durango

Gramapohone Audio & Video
Estes Park

Estes Park Music Center
Ft. Collins

Crisman Audiovision
Grand Junction

Lafayette Associates Store
Steamboat Springs
Norm's TV & Sound
Sterling

Select Systems

CONNECTICUT
Avon

Hi Fi Stereo House
Brookfleld
Sounds Incredibte
Darien

Music Box-Valenti's TV
Fairtield
Audiotronics

New Haven

Take 5 Audio

New London

The Stereo Lab
Newlngton

Hi Fi Stereo House
Norwalk
Audiotronics
Norwich

Sound Advice
Vernon

Hi Fi Stereo House

DELAWARE
Newark
Sound Studio

DISTRICT OF COLUMBIA

Washington, D.C.
Myer-Emco

FLORIDA

Altamonte Springs
Audio Spectrum, Inc.
Boca Raton

Vern's Stereo & Electronics
Bradenton

Kuban's

Clearwater

Pyramid Audio, Inc.
Daytona Beach

Audio Video Analysts
Fort Lauderdale
Broadcast International
Joyful Noise Sound
M&E

T.M. Sound & Lighting
Fort Meyers

Stereo World

Fort Pierce

The Sound Shack
Gainsville

Team Electronics
Hollywood

Audio Encounters
Jacksonville

Audio Tech

Lake Worth

The Sound Shack
Lakeland

The Sound Factory
Merritt island
Southern Audio

Miami

Brandsmart USA
Electronic Equipment Co.
Qversea’s Electronic Dist.
Neico

Ritz Shop - Las Fabricas
Sounds Great Center
Sounds Great Stereo
Napies

House of Hi Fi

North Miami Beach
Harris Audio Systems
North Paim Beach
Exclusive Etectronics
Orange Park

Audio Tech

Orlando

Electronic Store
Panama City

World Wide Stereo

Pensacola

All Pro Sound
Pinellas Park

21st Century Sound

Sarasota

Kuban's
Tallahassee

Audio Labs

Tampa

Pyramid Audio, Inc.
Sensuous Sound Systems
Vero Beach

Lake Audio

West Palm Beach
The Sound Shack

GEORGIA
Athens
Hi Fi Buys
Atlanta
Hi Fi Buys
Macon
Georgia Music
Marietta
Hi Fi Buys

HAWAII
Honolulu
Mid Pacific Stereo, Inc.

IDAHO
Boise

The Stereo Shoppe
Burley

The Sound Co.
Twin Falls

The Sound Co.

ILLINOIS
Beverly
Musicraft
Champagne
Appletree Stereo
August Systems
Charleston
Mr.D's
Chicago
Musicraft
United Audio Centers
Decatur
Appletree Stereo
Deertfield
United Audio Centers
DeKalb
Appletree Stereo
Evergreen Park
Musicraft
Homewood
Musicraft
Lombard
Musicraft
Mt. Prospect
Hi Fi Hutch
Niles
United Audio Centers
Normal
Appletree Stereo
Oak Park
Musicraft
Palos Hills
Gill Custom House
Peoria
Appletree Stereo
Riverdale
Stereo Designs
Rockford
Appletree Studio
Schaumburg
Hi Fi Hutch
Sidney
August Systems
Vernon Hill
United Audio Centers
Villa Park
Hi Fi Hutch

INDIANA
Bloomington

American Audio-Video
Carmel

Sound Productions
Evansville

Risley Electronics
Fort Wayne
Lehman Etectronic
Lafayette

Pro Audio

South Bend
Audio Specialists
Terre Haute
Audio Connection
Valparaiso

Audio Junction

AmericanRadioHietory Com

IOWA
Des Moines

Hawkeye Electronics of lowa
Stereo Sound Studios, Inc.
Triad Productions, Inc.
Fairtield

Hawkeye Electronics of lowa
Mason City

Sound

Marshalltown

John's Hi Fi & Sound

Sioux City

Audio Emporium

Pflanz Electronics

KANSAS
Hutchinson

Hayes Sight & Sound
Junction City

Audio Junction
Lawrence

Keif's Gramophone
Mission

Accent Sound
Overland Park
Audio Electronics

KC Music & Pro Sound
World Radio

Salina

Electronics, Inc.
Wichita

Audio Systems

KENTUCKY

Bowling Green
Bowling Green Audio
Lexington

Ovation Audio Video
Owensboro

FM High Fidelity
Paducah

Risley Electronics

LOUISIANA
Baton Rouge
Kadairs
Gretna
Sound Trek Audio
Meterie
Sound Trek Audio
New Iberia
Unlimited Sounds
New Orleans
Sound Trek Audio

MAINE
Augusta
Hi Fi Exchange
Falmouth
Hi Fi Exchange
Westbrook
Cuomo's

MARYLAND

Annapolis
Spaceways Sound
Baitimore
Soundscape
Bethesda

Audio Associates
Frederick

Golden Ear Audio-Video
Langley Park
Audio Associates
Laurel

Audio Associates
Rockville

Myer Emco
Salisbury

Sound Studio

MASSACHUSETTS

Boston
Tweeter Etc.
Brockton
Sound Track Audio
Burlington
Tweeter Etc.
Cambridge
Tweeter Etc.
Chestnut Hill
Tweeter Etc.
Danvers
Tweeter Etc.
Dedham
Tweeter Etc.
Framingham
Natural Sound
Tweeter Etc.



Hyannis

Sound Dynamics
Northampton
Sound - Music

MICHIGAN
Ann Arbor
Hi Fi Buys
Birmingham
The Gramaphone
E. Lansing
Hi Fi Buys
Flint
The Stereo Center
Grand Rapids
Stereo Showcase
Grosse Pointe Woods
Pointe Electronics
Jackson
Hi Fi Buys
Kalamazoo
Stereo Showcase
Lansing
Hi Fi Buys
Saginaw
Listening Room
Traverse Cit
Kurtz Music Center

MINNESOTA
Brooklyn Center
Audio King
Burnsville
Audio King
Duluth
Mel's TV-Audio
Minneapolis
Audio King
Minnetonka
Audio King
Roseville
Audio King
St. Cloud
Sound Electronics

MISSISSIPPI
Jackson
Hooper Sound
Meridian
Hooper Sound

MISSOURI
Cape Girardeau
Stereo One
Kansas City
Video Westport
St. Louis
Best Sound Co
Springtield
Stereo Buff

MONTANA
Great Falls
Rocky Mountain Hi Fi
Helena
Stereo Shop

NEBRASKA
Columbus
Good Music
Lincoln
Stereo Studio
Omaha
Stereo Studio

NEVADA
Las Vegas
Sound Emporium

NEW HAMPSHIRE
Manchester
Tweeter Etc.
Nashua
Tweeter Etc.
Newington
Tweeter Etc.
Salem
Cuomo's

NEW JERSEY
Deptford
Hi Ft Connection
Lakewood
Sound Environments, Inc.
Lawrenceville
Hal's Stereo
Maple Shade
Bryn Mawr Stereo
Morristown
Sight & Sound
New Brunswick
Hi Fi Haven
Northtield
Sound Inc.

Paramus

Leonard Radio
Ridgewood

The Sounding Board
Toms River

Rands Camera - Hi Fi
Wyckoft

Conkiin's Inc.

NEW MEXICO

Albugquergue

Sound ldeas

West Coast Sound Systems
Las Cruces

The Sound Room

Santa Fe

The Candyman

NEW YORK
Albany
Gordon Eiectronics
Mom's Stereo Warehouse
Altred
Jericho Audio
Amherst
Transcendental Audio
Batavia
Unicorn Audio
Binghamton
JSG Audio
Gordon Electronics
Brooklyn
Innovative Audio Products
Buftalo
Stereo Plus
Cedarhurst
Marrt Electronics Lab. of NY
Garden City
Audio Exchange
Glens Falls
Audio Genesis
Hicksville
Designatron
Kenmore
Stereo Plus
Nanuet
Eardrum
New York
Audio Exchange
Grand Central Radio
Harvey Sound
Leonard Radio
Lyric Hi Fi
Thalia Hi Fi
Patchoque
Square Deal
Potsdam
Northern Music Company
HRemsenburg
Media Room
Rochester
The Sound Chamber
Setauket
Designatron
Syosset
Harvey Sound
Syracuse
Gordon Electronics
Tanawanda
Stereo Plus
Vestal
Gordon Electronics
Wappinger Falls
Sound Odyssey
West Seneca
Stereo Plus
White Plains
Audio Experts
Harvey Sound
Lyric Hi Fi
Williamsport
Stereo Plus

NORTH CAROLINA
Asheville
Sound One
Burlington
Stereo Village
Carrboro
Stereo Sound
Chapel Hill
Stereo Sound
Conover

Tri City Electronics
Fayetteville
Tart's
Greensboro
Stereo Station
Stereo Village
Greensville
Stereo Village
Havelock
Rainbow Audio
Morehead City
Rainbow Audio
Stereo Village

New Bren
Rainbow Audio
Stereo Village
Raleigh

Stereo Sound
Winston Salem
Stereo Sound

NORTH DAKOTA

Minot
Midwest Audio

OHIO
Akron

Audio Craft Co.
Golden Gramaphone
Bowling Green
Audio Craft

Canton

Audio Corner
Cincinnati
Swallen’s
Cleveland

Audio Craft Co.

Phil Reddish Stereo
Columbus

Digital Sights & Sounds
Palmer Electronics
Dayton

Carlin Audio

Lima

Hart's Audio

Lorain

Grassos Audio, Inc.
Mansfield
Swallen’s

Maytield Heights
Audio Craft
Middletwon
Swallen's

New Philadeiphia
Lahmers Naturai Hi Fi
Parma Heights
Phil Reddish Stereo
Sandusky

Audio Force
Warren

Etectronics Ltd.
Westlake

Audio Craft
Youngstown
Electronics Ltd.

OKLAHOMA
Bartlesville
Copeland Appliance Center
Shawnee
Rave Eiectronics Sound Systems
Tulsa
World Wide Stereo

OREGON
Beaverton
Chelsea Audio
Coos Bay
Pennington's Audio
Corvallis
Good Guys Stereo
Grants Pass
Shecketl's Stereo
Klamath Falls
The Sound Chamber
LaGrande
LaGrande Stereo & Music
Medford
Larson’s Home Appliance
Portland
Chelsea Audio

PENNSYLVANIA

Allentown

Bryn Mawr Stereo
Bethel

Audio Korner
Bryn Mawr

Bryn Mawr Stereo
Clearfield

Mack Audio Electronics
Erie

House of Records
Frazer

Bryn Mawr Stereo

AmericanRadioHietory Com

Gibsonia
Listening Post
Greensburg
Pat's Slereo Center
Jenkintown

Bryn Mawr Stereo
Lewisburg

M & M Stereo
Natrona Heights
Stereo-Land
Pittsburgh

The Listening Post
Worldwide Stereo
Pleasant Hills
Stereo Outlet
Quakertown
Bryn Mawr Stereo
Throop

Shehad| Stereo
Washington
Stereo Outlet

W. Reading

D.S. Audio, Inc.
Windbar

Pro Audio
Whitehall

Bryn Mawr Stereo

RHODE ISLAND

Providence
Tweeter, Etc.
Warwick
Tweeter, Etc.

SOUTH CAROLINA
Anderson

John B. Lee "For Music”
Charleston

Read Brothers Stereo
Columbia

John B. Lee "For Music”
Greenville

John B. Lee “For Music”
Greenwood

John B. Lee “For Music”

SOUTH DAKOTA
Brookings
Stereo Town
Mitchell
Stereo Town
Rapid City
Team Electronics
Sioux Falls
Pro Audio

TENNESSEE
Chattanooga
Coliege Hi Fi
Johnson City
Sound Concept
Knoxville
Lindsay Ward

TEXAS
Austin

Austin Audio One, Inc.
Beaumont

Beaumont Sound Co.
College Station

Audio Video

Corpus Christi
Tape-Town Audio Video
Dallas

Melody Shops

Del Rio

Western Auto

El Paso

Century Sound
Soundquest

Fort Worth

Marvin Electronics
Houston

B & M Electronics
Sheffield Audio

Laredo

Stereo Den

Metex International Corp.
Lubbock

The Electric Ear
Nacagdcoches

Branch Patton

Odessa

Haroid's Electronics
Pharr

El Centro Sound Center
San Antonio

San Antonino Audio Concepts
Stereo International
Texarkana

Audio Center

UTAH
Provo

Aleen's Camera & Sound
Logan

Lynn’'s Audio & Video
Murray

Crisman Audiovision
Odgen

The Hi Fi Shop

Salt Lake City

Audio Works

VERMONT

South Burlington
Audio Den

VIRGINIA
Charlottesville
The Sound Machine
Fairfax
Audio Associates
Falls Church
Myer Emco
Norfolk
The Audio Connection
Richmond
Gary's Stereo
Springtield
Audio Associates
Virginia Beach
Digital Sound
Audible Image
Audio Connection

WASHINGTON
Bellevue
Magnolia HI Fi
Bellingham
QC Stereo
Bremerton
Bremerton Stereo Center
Ellensburg
Stereocraft
Federal Way
Audio Northwest
Lynnwood
Magnolia Hi Fi
Mt. Vernon
QC Stereo
Oak Harbor
QC Stereo
Puliman
Stereocraft
Seattle
Detinitive Audio
Magnolia Hi Fi
Spokane
Hoffman Music
Huppins Hi Fi
Tacoma
Magnolia Hi Fi
Paulson's
Walla Walla
Stereocratt
Yakima
Stereocratt

WEST VIRGINI/

Charleston

Mack and Dave's
Hunington

Mack and Dave's
Morgantown
Sound Investments

WISCONSIN
Appleton
American TV
Eau Claire
Engandela Musical
Green Bay
Hi Fi Heaven
La Crosse
Mountain Electronics
Madison
American TV
Manitowac
Ray's World ot Electronics
Marguette
American TV of Madison
Milwaukee
Port of Sound
Sound Investment
Strum
Engandela Musical
Wisconsin Rapids
Salon 1

WYOMING

Cheyenne
Crisman Audiovision



THE BOOKSHELF

NO MORE SCUSES

‘Scuse Me While | Kiss the Sky by
David Henderson. Bantam Books
paperback, $3.95.

David Henderson tries to include
something for everyone in his biogra-
phy of Jimi Hendrix. “Tech” heads will
enjoy the involved descriptions of Hen-
drix's stage and recording setups;
rock historians will be pleased by de-
tailed descriptions of every gig the
man played from high school onward,
while the multitudes of just plain fans
will gorge themselves on the gossipy
remains of this musician’'s legend. The
book lacks focus to some extent be-
cause of this, but, for the same reason
will appeal to any reader.

The author has an annoying habit of
switching from an objective narrative to
the perceptions of individuals without
attributing the quotes. When the
person being described is the source,
the origins of a tale are obvious. But
too often, Henderson shifts points of
view without acknowledging the
source. Still, an intriguing figure
emerges.

No psychological study this, nor
does Henderson allow himself many
poetic flights of fancy into his subject’s
mind. Instead, he gathers up all the
Hendrix stories he can and, by putting
them in chronological order and social
context, creates a picture of an artist-
of-the-times. Hendrix may never have
been particularly political, preferring
his musical obsession and inner explo-
rations to political action. Yet, Hender-
son makes us see him and his work as
product, reflection, and mouthpiece of
his era. This, perhaps, is the only point
of view the author allows himself, and
Hendrix probably would have been
flattered by this presumption. In any
case, no one can come away from a
given chapter of this book without hav-
ing leared much about the music and
recording business circa 1967 and
even more about Jimi Hendrix.

Jon & Sally Tiven

Handbook of Noise Control, Second
Edition, edited by Cyril M. Harris.
McGraw-Hill, 720 pp., $43.50.

The first edition of the Handbook of
Noise Control appeared in 1957 and
also was edited by Dr. Harris. There
have been a great number of changes

in noise controf since that time, of
course, but this second edition is not
really an updating of the earlier ver-
sion. In general, there is a reduction in
the amount of space devoted to indus-
trial noise and vibration control but a
considerable increase in the coverage
of legislation and regulations. To some
extent, there has been a correspond-
ing shift in the generai interest of the
public concerning noise. Much of the
depth of the first edition is missing in
several areas, as might be expected
from the reduction in pages from over
1,000 to 720 and the addition of new
subjects.

There is noticeable updating in the
material, and the new type face and
illustrations make for much easier
reading. The total of 45 chapters is
divided roughly this way: Four chap-
ters on the properties of sound and
sound fields, three chapters on meas-
urements and standards, six on hear-
ing and conservation, four on the ef-
fects of noise, three on vibration and
its control, four on absorption and in-
sulation with coverage on building
problems, five on various types of
equipment and machinery, four on
construction and transportation equip-
ment, four on community responses
and the law, six on various types of
regulations, and one chapter on envi-
ronmental impact statements. The 23-
page index is quite good, an essential
part of this handbook. Specific chap-
ters, which would be most helpful to
audio engineers or studio acousti-
cians, include "Sound in Enclosed
Spaces,” “Sound Absorptive Materi-
als,”” “Airborne Sound Insulation,”
“Structure Borne Sound,” “Noise Con-
trol in Buildings,” “Fans and Blowers,”
“HVAC Systems,” and "Ventilating
Systems for Small Equipment.

Plans for locating a studio may be
aided by information contained in the
chapters on transportation noise,
which include a fair amount of level
data, as well as some spectra. This is
not an inexpensive book, and quite a
few of the sections will not be of much
interest to Audio's readership. Be-
cause of the considerable meat in the
chapters mentioned above, however,
there is good value per dollar even for
those with a limited need for an under-
standing of noise control.

Howard A. Roberson

=

The VYardbirds by John Platt,
Chris Dreja and Jim McCarty.
Sidgwick/Jackson Books, $8.50.

If one group from the '60s is truly
legendary, it is The Yardbirds. Just as
the band was reaching the point where
its music could be appreciated, the
group self-destructed. Alumnae such
as Eric Clapton and Jeff Beck distin-
guished themselves while the group
was still active under the wing of Jim-
my Page (who would become a house-
hold name in his next endeavor, a
modest outfit called Led Zeppelin). In
The Yardbirds' day, there was no pro-
gressive radio and the group was limit-
ed to a cultish popularity by virtue of
being what is known as “ahead of their
time.” As a result, the legacy left by
The Yardbirds is a scattered affair—
disjointed records, a few bootlegs, but
no complete picture of the group exists
from that time.

The Yardbirds provides an historical
context for all these loose strands of
rock-music history. The tale is told by
Chris Dreja and Jim McCarty, the only
surviving veterans of all the different
personnel changes. Keith Relf passed
away a few years ago, Paul Samwell-
Smith left the group in midstream to
pursue a career as a record producer,
Ciapton left before the completion of
their first studio album to play “pure’
blues with John Mayall, Jeff Beck
came in as his replacement soon after
but left to pursue women problems
and Jimmy Page filled in until the de-
mise of the group. In between these
little stories are interesting and often
hysterical anecdotes of the first pro-
gressive rock band, its encounters with
California psychedelia, and the ups
and downs of the group from its incep-
tion through to the end. Not all of the
loose ends are tied together in a neat
bow—but there is an attention to detail
here which should at least appease, if
not satisfy, the legions of Yardbirds
fanatics. Among the most influential
rock bands ever, The Yardbirds were
certainly among the most experimental
pop stars of their generation, and this
chronicle of those times is rather in-
credible to read. Highly recommend-
ed. And incidentally, watch for our lead
review next month, of Box of Frogs, the
self-titled return-to-the-wars record for
these guys. Jon & Sally Tiven

AUDIO/OCTOBER 1984
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WHAT'S NEW

SOTA Turntable

The SOTA Star Sapphire
turntable is now also
available in a version with
vacuum record-clamping. It
has a 22-pound subchassis
with four-point suspension,
sapphire-disc thrust
bearing, and outboard

NAD Compact
Disc Player

The drawer-loading NAD
5255 CD player offers
several ways of accessing
music: “Skip” buttons jump
the laser to the next or

power supply. It plays
33Ys- and 45-rpm records.
Price without arm:
$1,450.00 in oak; $1,600.00
in koa wood; a vacuum kit
for other Sapphires is
$400.00.

For literature, circle No. 100

Souther
Record Clamp

The Clever Clamp holds
records down by clamping
directly to the turntable
center spindle. Weighing
only 23 g (0.8 oz.), the
clamp adds no significant
load to turntable bearings,
and its transparent
construction allows record
labels to be read without
removing the clamp.
Price: $10.00.

previous track beginning or
index mark; silent cueing at
30X normal speed or
audible cueing at 10X, and
stepping ahead or back in
increments as small as one
second. The display shows

Nagaoka CD Cleaning
System

The Nagaoka CD-1100K
cleaning system for
Compact Discs includes a
nonabrasive solvent spray,
a lamb’s wool buffer, and a
storage base which also
holds the disc during
cleaning. The importer,
MicroFidelity, claims
endorsements from several
manufacturers of Compact

Discs. Price $29.95.
For literature, circle No. 102

track or index number,
elapsed time in track or
time remaining on the disc.
Price: $548.00.

For literature, circle No. 103

Martin-Logan
Electrostatic Speaker

The Martin-Logan Morolith
is a full-range electrcstatic
speaker with unusual
properties. The diaphragm
is cylindrically shaped fer
wider dispersion; below:
100 Hz, a subwoofer
provides bass power.
Sensitivity is 90 dB for 1
watt input at 1 meter
allowing 113 dB SPL output
from a 100-watt amplifier;
impedance is 6 to 8 ohms
at all frequencies. Price:
$4,250 .00 per pair.
For literature, circle No 104
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GETTING

THE REGORD
TOTALLY GLEAN
BEFORE YOU
PLAY IT

That new record you just
bought may /ook clean on
the surface, but it's not.

The music comes out of
the grooves, and every
record ever made left the
record company with traces
of compounds still in the
grooves from the record
pressing process. To get the
full sound you paid for when
you bought the record,
you'll have to clean the
record before you play it.
After all, it just makes sense
that clean sound starts with
a clean record.

But here’s the problem:
the water-based cleaner
that came with the nice
wooden handle just won't
do the job, because
the deposits and trace
compounds on your record
are not water-soluble.

Older records are an even
bigger problem, because so
many of the contaminants
like air pollution and finger-
prints simply cannot be
removed by water-based
cleaners effectively.

DEEP-CLEANED WEAR-PROTECTED & MAINTAINED
WITH LASTSYSTEM FORMULAS (AFTER 200 PLAYS)

That's why we developed
LAST® System Formula 1™,
Extra-Strength Record
Cleaner, the first step in
our system formula series.
Formulated for first-play and
deep-cleaning use, LAST
Extra Strength Record
Cleaner is guaranteed to
remove all record surface
contaminants...safely.

LAST System Formula 4
Extra-Strength Record
Cleaner is an exclusive
formula, designed
specifically for use on
records, and is guaranteed
safe and guaranteed
effective. What's more, it’s
easy to use, with one-step
application and drying that
takes only seconds.

WE KEEP YOUR
RECORDS SOUNDING
BRAND NEW

LASU

SYSTEM FORMULA 1: EXTRA-STRENGTH RECORD CLEANER
SYSTEM FORMULA 2: RECORD PRESERVATIVE

SYSTEM FORMULA 3: ALL-PURPOSE RECORD CLEANER
SYSTEM FORMULA 4: STYLUS CLEANER

SYSTEM FORMULA 5: STYLAST STYLUS TREATMENT

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes. For the dealer nearest you or to order if no dealer is near you, cal! TOLL FREE 800-223-LAST

(California 800-222-LAST)

Enter No. 37 on Reader Service Card

AmericanRadioHistory Com

THE LAST FACTORY
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STEP

People who are serious Remarkable as this may
NUMBEQ about their music know seem, LAST System Formula
that every time a record is 2 Record Preservative is
| played, there is a little more | absorbed into the record vinyl
noise, a few more “‘pops”’ itself, below the surface,
snlvlns and “clicks’ until one day, and making the vinyl more
it's just not enjoyable to stable, enables the record

listen to that album any groove to withstand
T“E PR“B[E“ more. In technical terms, the | repeated plays without

record has been subject to wear. Quite simply, your

nr I'E':nnn microscopic “shock-wave records do not wear out
fracturing” with every play. | when treated with LAST
| The problem is so severe System Formula 2 Record
= that a lot of people actually Preservative. The best part

go to the trouble and ex- is that LAST System Formula

e Y - : 2 Record Preservative is
pense of recording their , ’ ,
favorite albums as soon as an inexpensive, one-time
they buy them, or sometimes | freatment Tho'r"rc:kes only 30

sn“"n ["[Rv are just afraid to play their seconds, and is guaranteed
albums at all. to wear-protect a record for

, ) 200 plays or more.
If this sounds like you, you i ) i
Now, imagine playing the

can stop cheating yourself .
out of musical enjoyment first record you ever bought
and hearing it sound as

as of right now. X
R good as the first play. (...or
Why? Because one of the better, if you've up-graded

best-kept secrets in the your system since then). You
world of sound is LAST get brand new sound every
System Formula 2, Record time when your records
Preser.vo'nve...o unique have been “wear-protected”
chemical treatment that with LAST System Formula 2
actually stops record wear Record Preservative.

completely. There is nothing
like it on the market.
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NEW, UNTREATED RECORD: 50 PLAYS MICROSCOPIC PHOTO OF LAST-TREATED RECORD:

200 PLAYS
r— SYSTEM FORMULA 1: EXTRA-STRENGTH RECORD CLEANER
WE KEEP YOUR SYSTEM FORMULA 2. RECORD PRESERVATIVE
RECORDS SOUNDING SYSTEM FORMULA 3; ALL-PURPOSE RECORD CLEANER
L SYSTEM FORMULA 4: STYLUS CLEANER
BRAND NEW SYSTEM FORMULA 5: STYLAST STYLUS TREATMENT

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes, For the dealer nearest you or to order if no dealer is near you, call TOLL FREE 800-223-LAST
(California 800-222-LAST)

THE LAST FACTORY
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STEP
NUMBER

KEEPING YOUR
REGORDS
GLEAN

(... WITHOUT
MAKING
MATTERS
WORSE)

RECORD TREATED WITH WELL-KNOWN PRODUCT:
50 PLAYS

We admit that at first glance,
“record cleaners’ look pretty
much alike, and they all
seem to do just about the
same thing: get the dust off.

The problem is not so much
what the record cleaner will
get off your record, but what
it leaves on in the way of
residue. Unfortunately, many
music lovers get distracted
by the aesthetics of walnut-
handled brushes and polished
aluminum brushes, when it's
the record-cleaning fluid that
will go on and in some cases,
stay on the record.

LAST System Formula 3 All-
Purpcse Record Cleaner is
formulated to maintain a
clean record surface, without
any trace of residue. It is easy
to apply, dries quickly and is
extremely economical, since
one kit will clean hundreds of
records. As the name implies,
LAST All-Purpose Record
Cleaner is for regular use,
safe for use every time you
play a record. Each kit
contains a scientifically-
designed applicator with an
optimum surface area made

with light-colored microfibre
so you can see how effective
the cleaning action is.

Perhaps most importantly,
LAST System Formula 3 All-
Purpose Record Cleaner is
an integral part of the LAST
System Formula Series of
Record and Stylus Care
Components. Each formula
works together, guaranteed to
be effective in bringing you
unparalleled sound from your
present system.

We recommend that for
maximum results, you first use
LAST System Formula 1 Extra
Strength Record Cleaner to
remove all stubborn contam-
inants that get between you
and your sound...second,
wear-protect your records
with LAST System Formula 2
Record Preservative to keep
your records sounding new
for 200 plays or more...and
third, use LAST System Formula
3 All-Purpose Record cleaner
to maintain the clean, wear-
protected surface free of
annoying “pops” and “clicks.”

DEEP-CLEANED WEAR-PROTECTED & MAINTAINED
WITH LAST SYSTEM FORMULAS (AFTER 200 PLAYS)

SYSTEM FORMULA 1.
SYSTEM FORMULA 2:
SYSTEM FORMULA 3:
SYSTEM FORMULA 4:

EXTRA-STRENGTH RECORD CLEANER
RECORD PRESERVATIVE
ALL-PURPOSE RECORD CLEANER
STYLUS CLEANER

STYLAST STYLUS TREATMENT

WE KEEP YOUR
RECORDS SOUNDING
BRAND NEW

w L
SYSTEM FORMULA 5:

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes. For the dealer nearest you or to order if no dealer is near you, call TOLL FREE 800-223-LAST
(California 800-222-LAST)

THE LAST FACTORY
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CLEANING
YOUR
STYLUS
(....BUT WHY
BOTHER?)

In the “‘old days” it was
a fairly common sight to
see someone ‘‘clean the
needle” of the phonograph
with a fingertip.

Today’s technologically
advanced stylus/cartridge
assemblies have made that
a very bad ideq, indeed. But
the problem still remains...
how to clean the stylus?

The real problem is much
worse than it looks, because
deposits on the stylus are
almost impossible to see
except under magnification,
but these tiny deposits can
cause big problems, like
increased friction, noise,
greatly increased record
wear, and scratchy-
sounding groove damage.
(See below)

So what? A dirty stylus
can change some of the
music on your record into
noise...permanently. Not
only that, but a dirty stylus
doesn’t track properly, so no
matter how you look at it,
you're just not getting all the
music from your record. Your
stylus becomes very hot (in

¥ 1,
o
WSE o I

STYLUS WITH "BAKED-ON'' DEPOSITS

excess of 350°) so deposits
are literally “‘baked” on the
tip, particularly if the record
hasn’'t been deep-cleaned
and wear-protected. (See
“Step #1” and ‘Step #2")

But it’s so easy and eco-
nomical to solve this
problem with LAST System
Formula 4 Stylus Cleaner.
And since LAST Stylus
Cleaner doesn't contain
alcohol, it's completely safe
for all cartridge assemblies.
Each kit costs so little, yet
contains a stylus cleaning
brush with enough formula
to clean your stylus thou-
sands of times.

As with each product in
the LAST System Formula
Series, LAST System Formula
4 Stylus Cleaner is guaran-
teed effective...guaranteed
to safely remove all stylus
deposits. To our knowledge,
it's the only product that is
guaranteed to work.

WE KEEP YOUR
RECORDS SOUNDING
BRAND NEW

LASU

SYSTEM FORMULA 1:
SYSTEM FORMULA 2: RECORD PRESERVATIVE

SYSTEM FORMULA 3: ALL-PURPOSE RECORD CLEANER
SYSTEM FORMULA 4: STYLUS CLEANER

SYSTEM FORMULA 5: STYLAST STYLUS TREATMENT

EXTRA-STRENGTH RECORD CLEANER

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes. For the dealer nearest you or to order it no dealer is near you, call TOLL FREE 800-223-LAST

(California 800-222-LAST)

AmericanRadioHietory Com

THE LAST FACTORY




ey
=

Y
A‘
'S ' L ) 1

Y
vl o

1
il )

STEP
NUNBER

TREATING
YOUR
STYLUS
TOA

MILE

OF MUSIC
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Fact: Your stylus travels
about one mile through
record grooves every fime
you play an album. Add
to that the fact that the
pressure of the stylus on the
record groove is measured
in “'focns per square-inch”
and you've got some idea
of what your stylus is going
through in order to make
the music you're hearing.

Consider also that the
stylus is the very point at
which musical information
enters the stereo system, and
that if you expect absolutely
perfect sound, the contact
between the stylus and the
record has to be perfect.

In other words, a small
problem with your stylus
makes for big problems with
getting all the music you
want to hear. And a worn
stylus not only doesn’t work
very well, but can gouge

a record groove so as fo
change music into noise
...permanently.

The good news is that it’s
easy and inexpensive to
solve these problems once

and for all...with LAST
System Formula 5, STYLAST™
Stylus Treatment. Not only
does LAST Stylast Stylus
Treatment improve that all-
important contact between
stylus and record groove,
but it's guaranteed to extend
stylus life up to ten times
normal while maintaining
the critical flexibility of the
stylus suspension.

Using the LAST System
Formula Series of products
is just about standard
operating procedure at
places like the Consumer
Electronics Show and
whenever people who know
good sound want to hear
what's really on the record
and want to hear the same
great sound the same way
every time. And why not?
Using the entire LAST System
Formula series costs only
about a penny per play.

STYLAST PREVENTS THIS STYLUS WEAR

WE KEEP YOUR
RECORDS SOUNDING
BRAND NEW

LASU

SYSTEM FORMULA 1: EXTRA-STRENGTH RECORD CLEANER
SYSTEM FORMULA 2: RECORD PRESERVATIVE

SYSTEM FORMULA 3: ALL-PURPOSE RECORD CLEANER
SYSTEM FORMULA 4: STYLUS CLEANER

SYSTEM FORMULA 5: STYLAST STYLUS TREATMENT

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes. For the dealer nearest you or to order if no dealer is near you, call TOLL FREE 800-223-LAST

(California 800-222-LAST)
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THE LAST®
SYSTEM
FORMULA
SERIES OF
REGORD AND
STYLUS CARE
IS WORTH
LOOKING

FOR

For the dealer nearest you,
call TOLL-FREE
800-223-LAST

(800-222-LAST in California)

We wish we could say that
the LAST System Formula
Series of record and stylus
care components was in
every single record and
stereo dealer, but it's not.

Up until now, only select
dealers have made
LAST® products available to
professionals and serious
music lovers...because a lot
of professionals say it's the
only system they will use.
And thousands of serious
music lovers who have tried
everything use LAST®
products every time. But it's
the classic case of great
products that have been a
sort of ‘‘secret discovery’’ for
people who want to get the
most music from their
records and equipment.

Still, you'll have to look for
the LAST System Formula
Series and ask your dealer
more than once.

LAST SYSTEM FORMULA 1
EXTRA-STRENGTH RECORD
CLEANER:

For first-play and deep-
cleaning use-guaranteed
to safely remove all record
surface contaminants.

LAST SYSTEM FORMULA 2
RECORD PRESERVATIVE:
Guaranteed to wear-protect
records and keep them
sounding brand-new for 200
plays or more.

LAST SYSTEM FORMULA 3
ALL-PURPOSE RECORD
CLEANER:

Guaranteed to maintain a
completely clean record
surface without residue.

LAST SYSTEM FORMULA 4
STYLUS CLEANER:
Guaranteed to safely
remove all stylus deposits.

LAST SYSTEM FORMULA 5
STYLAST™STYLUS
TREATMENT:

Guaranteed to extend stylus
life up to 10 times normail.

WE KEEP YOUR
RECORDS SOUNDING
BRAND NEW

LASUT

SYSTEM FORMULA 1:
SYSTEM FORMULA 2:
SYSTEM FORMULA 3:
SYSTEM FORMULA 4:
SYSTEM FORMULA 5:

EXTRA-STRENGTH RECORD CLEANER
RECORD PRESERVATIVE
ALL-PURPOSE RECORD CLEANER
STYLUS CLEANER

STYLAST STYLUS TREATMENT

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA « 94550 « 415-449-9449

LAST System Formulas are sold separately and in convenient combination kits, from professional-use sizes
to low-cost trial sizes. For the dealer nearest you or to order if no dealer is near you, call TOLL FREE 800-223-LAST
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| WHAT'S NEW

Pyle Speakers
Only 12 in. of mounting
depth is required for the
Pyle FS65C100-FR coaxial
speaker. It uses a ribbon
tweeter and a 62-in.
woofer, available with either
paper or polypropylene
cone.
Price: $129.95 per pair.
For literature, circle No. 105

Zapco Amplifier

Zapco's most powerful
amplifier, the System 200,
delivers 100 watts per
channel (bridgable to 210
watts, mono) at 0.15%
distortion. It features a
separate power supply,
gold-plated phono input
jacks and an alternator-

o ———
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JVC Speakers

JVC's Audio Express
CS-100K plate speaker has
| some unusual features: Its
woofer and tweeter can be
separated or installed as a
single unit, and the tweeter
can be angled up to 90°

whine rejection circuit. Also
available is the 200A, with
hand-selected, matched
components and better
specs (0.03% THD, stereo
stew rate of 50 V/u.S).

Price: System 200, $570.00;
System 200A, $760.00.

For literature, circle No. 106

from the mounting panel.
The 5Va-in. woofer has an
olefin cone for moisture and
heat resistance. Mounting
depth is only 1% in.

Price: $239.75 per pair.

For literature, circle No. 107

(B

| oex

Alpine Car Alarm

The lowest-priced of
three new alarm systems
from Alpine, the 8100,
features a Computer Servo
Motion Sensor which can
be used even when parking
on hills, a 110-dB siren and
an ignition-kill circuit. If

»
EEEEE
]

e

triggered, the alarm runs
for a preset time of one to
four minutes, then silences
and rearms. Senisors detect
motion, shock and noise.
The alarm allows sensor
checking and valet parking.
Price: $249.95.

For literature, circle No. 108
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Panasonic Receiver

Both dbx and Dolby B
NR systems are included in
this CQ-S934 receiver. The
tuner section features
Panasonic’s Hypertuner FM

Mitsubishi Car Stereo
Tuning buttons are
conveniently placed across
the top of the panel in
Mitsubishi's RX-731 car
stereo receiver. Other
features include full auto-
stop at power-off or tape

Parasound Speakers
These two-way plate

speakers have 4-in.

polypropylene woofers

and 1-in. tweeters,

crossing over at

2.6 kHz. Frequency

response of the

Model CMS250 is

rated as 65 Hz

to 22 kHz, +4 dB.

Price: $149.95 per pair

For literature, circle No. 1117
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circuitry, with seek, scan
and Daily Priority Station
(which tunes in one FM or
AM station at the same time
each day). Price: $429.95.
For literature, circle No. 109

end, automatic seek plus
rotary manual turing, four-
speaker fader and
loudness compernsation.
Power output is 7 watts
maximum continuous into 4
ohms. Price: $199.95.

For literature, circle No. 110

AUDIO/OCTOBER 1984
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This is Nakamichi

Nakamichi—The first name in cassette recording

In 1973 we shocked the world
by introducing the Nakamichi
1000—the first “Discrete 3-
Head” cassette deck—the first
cassette recorder that outper-
formed the open-reel decks of
its day.

In the past decade,
Nakamichi has shattered one
technological barrier after
another with such innovations as
NAAC, our Auto Azimuth Correc-
tion system, UDAR, our unique
Unidirectional Auto Reverse

mechanism, and our exclusive
Asymmetrical Dual-Capstan
Diffused-Resonance transport,
quite simply, the world’s most
precise tape drive.

As impressive as these tech-
nological breakthroughs are,
they are merely means to an
end—sound purity! Hearing is
believing. Listen to any of our
decks and you'll be convinced
that Nakamichi Sound is in a
class by itself—pure, clean,

DRAGON &ivees

The world’s first Discrete 3-Head
Dual-Capstan Direct-Drive Auto-
Reverse Cassette Deck. Nakamichi's
unique Auto Azimuth Correction sys-
tem—NAAC—guarantees 20-22,000
Hz response in both playback
directions!

LX-5 &aebice

Revel in the aesthetic luxury of the LX-
5 and companion 2-Head LX-3. Tap
the right panel to reveal the hidden
controls, then sit back and enjoy the
unique purity of Nakamichi Sound. A
feast for the eyes and ears!

Nakamichi U S A. Corporation 19701 South Vermont Ave ., Torrance, CA 90502

Discrete 3-Head
Cassette Deck

ZX-

The perfectionist's cassette recorder.
Azimuth, bias, and sensitivity calibra-
tion controls for perfect recording

on virtually any tape and our unique
SLT direct-drive motor for flutter-free
reproduction.

BX'150 Zrate Deck

Designed for those who appreciate
simple virtuosity, the BX- 150 and
BX-100 demonstrate the sound purity
that can be realized at an economi-
cal price. Compare them with

decks costing much more. You'll be
surprised!

7~ B\ Nakamichi

transparent, utterly refreshing,
and quite unlike ordinary cas-
sette sound.

Nakamichi Sound character-
izes our entire line from the inex-
pensive BX-1 to the exotic
DRAGON. When you pay less
for a Nakamichi deck, you get
fewer features—not inferior
sound! Each Nakamichi design
must pass the ultimate test—
critical live vs. recorded listen-
ing in our Sound Research
Center Concert Hall.

Unldirectional Auto-Reverse
Discrete 3-Head Cassette Deck

Our exclusive UDAR mechanism
combines unidirectional performance
with auto-reverse convenience. Dis-
crete 3-Head recording and playback
on both sides! The 2-Head RX-303
and RX-202 offer UDAR performance
and many unique features.

RX-50

BX"1 (z:-aHsesae?te Deck

Think you can't afford Nakamichi
Sound? Think again! The remarkable
BX-1 costs less than $300, but out-
performs decks at twice the price.
Hearing is believing so audition one
now and convince yourself!

(213) 538-8150

In Canada’ W Carsen Co, Ltd., 25 Scarsdale Road, Don Mills, Ontario  M3B 3G7

AmericanRadioHistory Com
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The Nakamichi DRAGON |
| The Most Incredible Creature Of The Decade

‘ | Dragon—the first deck to reproduce every cassette with exquisite clarity and defi- }
nition. Dragon's revolutionary NAAC (Nakamichi Auto Azimuth Correction) system |
determines the actual recorded azimuth and continuously manipulates the play- |
back head into perfect alignment without special test tones—automaticalfy—on

| every cassette. Restored are the missing highs that have made pre-recorded cas-
| settes (and many home-recorded ones!) inferior to phonograph records. Gone is
| the dullness caused by noise-reduction systems that don't receive all the high-
frequency energy that was recorded. Move into the future with a deck that's
already there!

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

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

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

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

7 I\ Nakamichi |

Nakamichi U.S.A. Corporation, 19701 South Vermont Ave., Torrance, CA 90502

AmericanRadioHietory Com




To Nakamichi,
Convenience without performance is unthinkable.

Now you have a choice of
three Nakamichi Auto-
Reverse Cassette
decks—each with
UDAR, Nakamichi's ® A
revolutionary Unidirec- %
tional Auto Reverse\ )
mechanism that elimi- "e%
nates bidirectional azimuth %
error and assures you of 20- %
20,000 Hz response on both
sides of the cassette.

UDAR is simple, fast, and reliable. It automates
the steps you perform on a conventional one-way
deck. At the end of each side, UDAR disengages
the cassette, flips it, reloads, and resumes oper-
ation in under 2 seconds. Tape plays in the same
direction on Side A and on Side B so perfor-
mance is everything you've come to expect from
traditional Nakamichi decks—and more!

Every RX-Series.deck records and plays both

RX-303

The RX-505's only
rival. Record/Play-
back Auto Reverse
in a 2-Head
Dual-Capstan
configuration.

sides of the cassette auto-
matically. Auto Rec Standby
simplifies recording
setup on each side
' while a Dual-Speed
Master Fader helps you
make truly professional
tapes. Direct Operation
loads and initiates the de-
sired function at a touch, and
Auto Skip provdes virtually con-
tinuous playback!

UDAR-—the revolutionary auto-reverse record-
ing and playback system-only from Nakamichi.
Check out the RX Series now at your local Naka-
michi dealer. One audition will convince you
there’s no longer a reason to sacrifice unidirec-
tional performance for auto-reverse convenience!

19701 South Vermont Ave., Torrance, CA 90502 In Canada: W. Carsen
Co., Ltd. 25 Scarsdale Road, Don Mills, Ontario M3B 3G7

r‘Nakamlchl

RX-505

The world's first
Discrete 3-Head
Auto-Reverse
Cassette Recorder
Quite simply,

the best!

RX-202

The origin of the
UDAR revolution.
The basic Unidirec-
tional Auto-Reverse
deck that outper-
forms the pack.

AmericanRadinHietary Com
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Nakamichi didn’t invent auto reverse...
We perfected it!...The RX-505

& | A s T : s -~
Umidirectional Aute Reverse Mechanism Discrete 3-Head Configuration

If you're willing to gamble performance, choose
any auto-reverse deck. If gambling isn't your style,
audition the RX-505—the auto-reverse deck that
meets Nakamichi standards of perfection.

We invented the Discrete 3-Head configuration to
ensure you of total performance. We know that only
physically discrete recording and playback heads
can be adjusted for perfect magnetic azimuth and
optimized to utilize a tape's full potential

We inventad the Asymmetrical Dual-Capstan Dif-
fused-Resonance transport to eliminate vibration-
induced flutter and isolate the tape from reel pertur-
bations. We perfected the transport so inter-cap-
stan guides and pressure pads aren't required.
With them removed, scrape flutter is gone and
music emerges with incredible clarity,

We created precision
equalizers and direct-
coupled electronics to
match our unique record-
ing and playback heads
and ensure unparalleled
response and remarkably
low distortion.

Until now, these tech-

Asymmietrical Dual-Capstan ansport Precision Electronics

nologies couldn't be applied to an auto-reverse
deck that records and plays in both directions. Our
newest creation—UDAR—Unidirectional Auto
Reverse—changes that.

UDAR is a radically new concept in auto reverse.
Tape doesn't change direction; the head doesn't
"flip over” Such tricks cause azimuth misalignment
and destroy frequency response. Instead, UDAR
turns the cassette as you do by hand. UDAR is fast,
reliable, and gentle. And, since the tape always
moves in the same direction, there's no bidirec-
tional azimuth error. The RX-505 provides
Nakamichi performance on both sides!

Learn what perfect auto reverse is all about.
Audition the RX-505 at your Nakamichi dealer. It has
everything you expect from Nakamichi—and many

unigue features that make
auto-reverse recording
easier than ever. You'll also
find the RX-303—a 2-
Head deck with the same
transport and many of the
features of the RX-505.

For more information, write Nakamichi
U.S.A. Corporation, 19701 South
Vermont Ave., Torrance, CA 90502

r.Nakamichi




Nakamichi

Unidirectional

RX-20
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Unidirectional Auto Reverse

A Revolutionary Auto-Reverse System!

2

There’s no denying that auto-reverse operation is convenient.
There's no denying that it's desirable. But there’s also no denying
that conventional auto-reverse decks do not perform as well on
Side B as on Side A.

Conventional auto-reverse decks are bidirectional, that is, the tap=
changes direction at the end of each side. On Side A, tape travels
from left to right; on side B it moves from right to left. This creates a
number of technical problems, the most important being
“bidirectional azimuth error.”

“Bidirectional azimuth error,” like any azimuth misalignment causes
a loss of high-frequency response. Noise reduction systems
compound the error. The result is dull lifeless sound. Nakamichi
was the first to solve the bidirectional azimuth problem by creating
NAAC—the Nakamichi Auto Azimuth Correction system found in
DRAGON and in the Nakamichi Mobile Sound System. NAAC
actually tracks the azimuth of the recording but doing so requires
exotic and expensive technology.

Now Nakamichi introduces a revolutionary new auto-reverse
system that eliminates “bidirectional azimuth error” by avoiding it
altogether. UDAR—the Nakamichi Unidirectional Auto Reverse
mechanism—ilips the cassette at the end of each side just as you
do by hand on a conventional deck. And UDAR is fast! In just over
a second, UDAR disengages the cassette from the transport, turns
it end for end, reloads it, and resumes normal operation!

UDAR is independent of the transport so it does not affect
mechanical operation in any way. And, since tape moves in the
same direction on both sides, there's no bidirectional azimuth error.
Response is as perfect on Side B as on Side Al

UDAR provides auto-reverse convenience and unidirectional
performance—a combination unachievable with any other system
save NAAC! And, UDAR offers a number of features of its own—
like Direct Operation and Single-Head Bidirectional Recording.
UDAR—the revolutionary auto-reverse system—only from
Nakamichi!




'he RX-202 With UDAR
\uto Revese Convenience... Unidirectional Performance!
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othing would be wrong with conventional
Ito reverse if cassettes were perfect.
nfortunately, they're not! Tape can't be

it to perfectly uniform width. Housings can't
» molded to zero tolerance. And,
lerances can't be ignored!

i-cassette guides must be broad enough

» accommodate the widest tape. Most of
)e time, the tape is narrower and is guided
y one edge. It's impossible to guarantee
1at the pins on which the guides rotate

re perfectly perpendicular to the direction
f motion. The tape edge in contact with

1e roller then forces the guide up or down

e pin.

— |

Forward Tape
Path

e Head > Tape

.
Reverse Tape
— = Path

Figure 1 Conventional Bi-

directional Auto-Reverse

As long as the tape
moves in one
direction,

equilibrium is
established. The
tape carries the
guide to one side
and it stays there.
But when direction
is reversed, the tape

i likely to carry the guide to the opposite
ide of the pin and track differently.

‘hat’s the “bidirectional azimuth problem”
1 a nutshell. Conventional auto-reverse
lecks change tape direction going from
side A to Side B. On Side A, tape moves
‘om left to right; on Side B, it moves from
ight to left. If the tape was recorded moving
'om left to right—the normal case—there
robably will be azimuth error when it's
ilayed from right to left.
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Potentiometer
Capstan Motor
Cassette-Reversal Motor
Take-Up Motor

Cassette-Holder Arm

Cassette-Reversal Main Gear

Even a tiny error has considerable effect
on high-frequency response. An error of
2/15 of a degree causes a 3-dB loss at
10kHz and eliminates 20-kHz information
entirely, and noise-reduction systems
compound the problem.

The RX-202...Unconven-
tional Auto Reverse!

Nakamichi always has been keenly aware
of the “bidirectional azimuth problem” and,
for years, offered only unidirectional
cassette recorders for we could not sacrifice
performance for convenience!

NAAC—Nakamichi Auto Azimuth
Correction used in the DRAGON and TD-
1200 Mobile Tuner/Cassette Deck—
eliminates azimuth error entirely by tracking
recorded azimuth and aligning the playback
head with it automatically.

Side A

e
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Figure 2 Playback Frequency Response
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UDAR—Unidirectional Auto Reverse—
freatured in the RX-202 avoids bidirectional
azimuth error altogether!

Unidirectional Auto
Reverse... Convenience
Without Compromise!

UDAR offers the convenience of
conventional auto-reverse and the
performance for which Nakamichi is famous.
The concept is so simple that it's elegant.

UDAR automates the actions you perform
when the tape runs out. At the end of a side,
UDAR disengages the cassette, turns it
around, reloads it, and resumes operation.
Simple! Reliable! Effective! And fast! UDAR
flips the cassette andis back in operation in
just over a second!

The RX-202 transport is Unidirectional. Tape
always moves in the same way in which it
was recorded so there is no “bidirectional
azimuth error.” Response is as perfect on
Side B as on Side A—flat from 20 Hz to 20
kHz! And, with unidirectional motion, fast
forward always moves the tape towards the
end of the side, reverse towards the
beginning so you're never confused as with
some bidirectional decks.

UDAR performs every normal auto-reverse
operation: “one-way,” “once-through,” or
“continuous” playback and “one-way" or
“once-through” recording. Sides change
automatically when the tape runs out or
whenever you press REVERSE. UDAR is
independent of the transport and so does
not affect mechanical precision in any way.
It's operated by its own motor and controlled
by a microprocessor that prevents mistakes.

Pinch Rolier
Contsol Cam
_Record Pleyback Head

_Erase Head

Ta<e-Up Idier

Cassette Hoider

Figure 3 RX-202 Transport



A New Era In Auto-Reverse Operation
With Features To Match

UDAR'’s microprocessor is very “smart.” It
operates the transport itself which makes
possible some unusual features—like “Direct
Operation” and “Program Monitoring.”

To play a cassette, just drop it in and press
PLAY. UDAR loads the cassette, closes the
door, and the RX-202 enters the playback
mode. Any mode can be entered directly
merely by inserting a cassette and touching
one button!

During playback, UDAR monitors the tape
and, when it finds the end of the program
(indicated by a 40-second blank), fast
forwards to the end of the side and flips the
cassette so there’s no long wait for a blank
“tail” to play through.

The RX-202 records both sides of the tape
using the same record and erase heads to
ensure identical performance on Side B and
on Side A.

Nakamichi’s “Auto Rec Standby” feature
makes recording simpler than ever. Say
you've started to record a disc and miss the

Auto Hec Standby

RX’ 2D 2 Unilisectional Auto 1avarse Cansetle Deck

0 Pause

beginning. One touch of the button rewinds
the tape, fast forwards through the leader,
records a 6-second blank header, resets the
tape counter and leaves the RX-202 in the
record-standby mode ready to try again. If
you're approaching the end of Side A and
wish to start the next selection on Side B,
press Auto Rec Standby twice in succession.
The RX-202 fast forwards to the end of Side
A, flips the cassette, skips through the leader,
records a blank header, resets the counter,
and is ready to record the next selection!

Recording level is set by independent left-
and right-channel sliders and monitored by
two fast-acting peak-responding LED
indicators that span a 37-dB range (from —30
dBto +7dB).

{ EEL Panuanss

|
Down Hhusstor Fader

You can create professional fades in
recording level very easily with the
Nakamichi Dual-Speed Master Fader. One
tap on UP or DOWN creates a smooth 4-
second sweep to or from the maximum levels
you've set on the sliders. If you press and
hold either button, the fade occurs in 2
seconds. Used in tandem, the Master Fader
and Auto Rec Standby controls help create
tapes with minimum interruption between
two sides. You can fade out Side A and fade
in Side B without resetting recording level
and without reentering the recording mode.
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Reel torque and chassis vibration affect tag
motion and produce flutter that is not
revealed by specifications. Weighted
measurements ignore high-frequency fiutte
although it destroys clarity. Eliminating it is
the key to achieving “Nakamichi Sound!”

The RX-202 is powered by four motors: on
for UDAR, another to drive the reels, a thir
for the capstan, and a fourth to operate the
unique Nakamichi Motor-Driven-Cam contr
system. By maintaining functional
independence, speed stability is improved
and flutter minimized.

In a single-capstan transport, reel-torque
variations enter the tape path. The RX-202
uses a reel-drive motor specially developec
to produce uniform torque. A precision met.
pulley (instead of plastic wheel) transmits
the torque, and the RX-202 actually
produces less wow than many dual-capsta
decks!

The unique Nakamichi Motor-Driven-Cam
control system eliminates solenoid vibratior
generates less heat, and is much more
gentle. The cam brings the heads up to the

mmmN‘J
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pe very rapidly but, just before contact,
ows down and eases into position to
‘eserve head alignment.

1e Motor-Driven Cam is supervised by a
icroprocessor that scans the keyboard,
onitors cam position, and inserts the
acessary steps so you can go directly
stween modes without tape damage.

sing a single head for recording and
layback presents significant problems. The
ap must be wide enough for recording, yet
arrow enough to resolve extremely short
ravelengths in playback. The core must
ave sufficient flux-handling ability to record
1etal tape, yet sufficient permeability to
erve as a sensitive playback device.

‘hese conflicting requirements are
xquisitely balanced in the RP-2D R/P head
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Ry Taps Selocion
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¥
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Figure 5 Cam Positions And Codes

whose response rivals that of many 3-head
systems! its high-permeability laminated-
sendust core provides almost 7 dB
headroom on metal tape yet its 1.2-micron
gap permits uniform response to 20 kHz on
playback. And, low-frequency response is
virtually free of "head bumps” thanks to
Nakamichi's special hyperbolic contour.

The E-2D erase head’s double-gap
construction and low-loss ferrite core allow
operation at very high frequency and drive
level without overheating and so ensure
complete erasure of high-coercivity, high-
remanence metal tape.

400Hz
o 200nW b/m
3 15KkH
3
_‘;: o
5 20k
20
2
40
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s
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20 é
T
w8
400HZ
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Bias Current (dB)

Figure 6 RP-2D Record/Play Head MOL/THD vs. Bias Current
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BiasFreq. - 105kHz
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A cassette deck’s record and playback
amplifiers are just as important as its heads
and transport. The RX-202 record circuits
use high-performance low-noise operational
amplifiers of extremely wide dynamic range.
Nakamichi’'s renowned “Double-NF”
topology reduces distortion and ensures
accurate equalization.

The playback preamp also uses Double-NF
equalization but is discretely configured from
low-noise transistors that are perfectly
matched to the playback head to ensure
highest reproduction quality.

The bias oscillator operates at an extremely
high frequency to prevent program
intermodulation. Special care was takan to
eliminate even-harmonic distortion and to
provide superior level stability.
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Figure 7 RX-202 Frequency Response/Noise Analysis

Tape Deck @ RX-202
Tape 2ZX {Metal)
PBEq 70us

Tolerances are inherent in every device
much as we strive to minimize them. When
tolerances are allowed to accumulate
performance varies from deck to deck even
though "average production” may be fine.

Internal controls are expensive, but without
numerous internal adjustments it is
impossible to calibrate a deck and prevent
tolerance accumulation. And, unless
individual internal adjustments are provided,
it is impossible to recalibrate the deck for
new tapes.

To achieve our goal of “zero-tolerance
production,” each RX-202 has numerous
internal controls. Every deck is hand tested
and calibrated before it leaves the factory.
Bias and recording level are set
independently for each track and for each
major tape type—Normal, Chrome, and
Metal. In all, more than 30 individual
adjustments were made to your RX-202
before it left the factory!



RX-202 FEATURES

e Unique Nakamichi Uni-Directional Auto-Reverse (UDAR)
Mechanism Eliminates The Azimuth-Error Loss Of Conventionat
Auto-Reverse Decks

e Auto Rec Standby Automatically Rewinds The Tape, Skips Over
The Leader, Records A 6-Second Blank Header, And Activates
The Record Standby Mode. Pressed Twice During Recording,
Auto Rec Standby Instantly Advances The Tape To The End,
Switches To Side B, Skips The Leader, Records A Blank Header,
And Enters Record Standby

e Music-Sensing Circuit Monitors Playback And Fast-Forwards
Through Blank “Tail” To Provide Uninterrupted Playback

e Direct Operation Automatically Loads And Initiates The Desired
Function

e Dual-Speed Master Fader Creates Smooth 4- Or 2-Second
Fades At A Touch

® Microprocessor-Controlled Silent Tape Transport Ensures
Smooth Operation And Minimum Flutter

e Frequency Response Rivals That Of Most Three-Head Decks
Thanks To A Specially Designed Laminated-Sendust Record/
Play Head

® Precision Manufacturing And Quality Control With More Than
30 Individual Adjustments On Each Deck

e Dolby B- And C-Type Noise Reduction With Defeatable MPX
Filter

e |Independent Tape And Equalization Switches To Accommodate
All Tape Types

e Independent Record Level Sliders With Rec Mute And One-
Touch Record/Pause

® Precision —301to +7 dB LED Peak-Responding Meters And
4-Digit Electronic Tape Counter With “—" Display

e Qutput Level Controt And Headphone Output Jack

e “One-Way,” "Once-Through,” And “Continuous” Playback

e Timer Record/Playback

RX-202 SPECIFICATIONS

Track Configuration ............ 4 tracks/2-channel stereo (auto-reverse
recording and playback)

Heads ..., 2{erasehead x 1,r/phead x 1}

MOIOrS oo Transport

DC servo motor (capstandrive) x 1
DC motor (reel drive) x 1
Mechanism

DC motor (cam operation) x 1

DC motor (cassette reversal) x 1

Power Source ................... 100, 120, 120/220-240, 220 0r240 V AC;
50/60 Hz (according to country of sale)
Power Consumption .......... 30W max.
Tape Speed .........ccceen 1-7/8ips (4.8 cm/sec) £0.5%
Wow and Flutter ... . Less than +0.11% WTD Peak
Less than 0.06% WTD RMS
Frequency Response ......... 20 Hz-20,000 Hz (—20 dB recording level)
Signal-to-Noise Ratio .......... Dolby-C NR
(A-WTD rmsre 3% THD  Betterthan 68 dB
at 400 Hz) Dolby-B NR
(70 us, ZX tape) Better than 62 dB
Total Harmonic Distortion.....Less than 1.0% (ZX, EXII tape)
(400 Hz, 0 dB) Lessthan 1.2% (SXtape)
Erasure ....... ...Better than 60 dB (100 Hz, 0dB)

Separation ... ...Betterthan 36 dB (1 kHz, 0 dB;
Crosstalk ... Better than 60 dB (1 kHz, 0 dB
Bias Frequency 105 kHz

Fast-wind Time .... ...Approx. 85 seconds (C-60)
Input (Line) ... 50mV, 30k ohms
Output (Lin€) ..o 0.5V (0dB, output control max.) 2.2 k ohms
(Headphone) ........... 2.2mW (0 dB, output control max.) 8 ohms
Dimensions ...................... 451 (W) x 136 (H) x 255 (D) millimeters
17-3/4 (W) x 5-3/8 (H) x 10 (D) inches
Approximate Weight .......... 9kg;19Ib130z

e Specifications and appearance subject o change for further improvement without notice.
e Noise Reduction System manufactured under license from Dolby Laboratories Licensing

B i Corporation.
[ g ! ] Rght  Tape Selector e The word “DOLBY" and the Double-D Symbol are trademarks of Dolby Laboratories Licensing
i (V)
D0y o ] - ax | Bhiax Corporation
Peak Level 9 -I -
e ] sxtn)
. 4 i
j
Lrl
a ‘? Eg(wsec)
— nw t e
=)
7
! MPX Fifter
Nno#H + Onm
—_— = 1
}Rec Level
SP-7 Stereo Headphones
\ "y
SIS SIS AN o<
X / c.’/ \ "D/ 9‘ ?ff‘a" \ —"/
Tapes DM-10 Head Demagnetizer SF-10 Subsonic Filter
ZX Metalloy Cassette Tape SX Ferricobalt Cassette EX Ferrioxide Cassette Tape
{70 us, metal bias) {70 us, CrQ, bias) (120 ys, normal bias)
ZX C-60 ZX C-90 SX C-60 SX C-90 EX C-60 EX C-90
SX |l Super Ferricobalt Tape EX Il Ferricrystal Cassette Tape
(70 us, CrO, bias) (120 s, normal bias)
SX 11 C-60 SX Il C-90 EX i C-60 EX Il C-90

Nakamichi Corporation

Tokyo Office

Nakamichi U.S.A. Corporation
Nakamichi GmbH

Shinjuku Daiichi Seimei Bldg., 2-7-1 Nishishinjuku, Shinjuku-ku, Tol?o
Phone: (03) 342-4461 Telex: 2324721 (NAKAM J)

19701 South Vermont Avenue, Torrance, California 90502 Phone: (213) 538-8150
Stephanienstrasse 6, 4000 Dusseldorf 1 Phone: (0211) 359036
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The BX-100 and BX-150
Surprisingly Affordable...
Unquestionably Nakamichi!

BX-100 # esd Carearte Do

Think you can't afford a Nakamichi? Think again!
The BX-100 and BX-150 are proofs positive that
quality needn't be expensive. Compare their
sound with any competitively priced deck (even
more expensive ones) and judge for yourself. You'll
find cheaper decks. You'll find similarly priced
decks with more “features’” But if music is as
important to you as it is to us, you'll not find one to
match the BX-100 or BX-150.

The BX-100/BX-150 emphasize essentials, not
frills. No other single-capstan transport matches
their microprocessor-controlled “Silent Mecha-
nism" for the smooth, vibration-free motion that
lets you hear every musical
nuance. Ordinary single-capstan
decks shroud music in a veil of
high-frequency flutter and modu-
lation noise that specs don't
reveal. One listen to the BX-100 or
BX-150 will tell you what you've
been missing!

Magnetics and electronics
two other areas of particular
Nakamichi expertise. Our RP-2D
record/playback head not only

Doiby Laboratories Licensing Corporation

Nakamichi Sound Reseasch Center Concert Hall

The BX-100 and EX- 150 are available in back
or silver to coordinate with ary decor

outperforms conventional combination heads but
most “sandwich” types used on 3-head decks.
Response is flat from 20 Hz to 20 kHz so you hear
every musical overtone. And, on metal tape,
response holds up at -20 dB and at -10 dB and (with
the BX-150's Dolby*-C circuit) at 0 dB—clear proof of
superior heads and electronics

The final essential-—calibration. Inexpensive decks
usually have few setup controls so performance is a
matter of luck. The BX-100 and BX-150 have two
dozen internal adjustments and undergo a 30-step
alignment procedure. Every deck is individually cali-
brated on each track on three tapes before it leaves
the factory to assure you of
Nakamichi Sound.

Nakamichi Sound is unique.
Measurements and specs only hint
at the sound we demand of our
recorders so we apply the acid
test—direct comparison of live and
recorded music. Our ultimate test
instrument is our Concert Hall!
Hear what we've been hearing!
Audition a BX-100 or BX-150 at
your Nakamichi dealer now.

For more information, write Nakamichi U.S.A.

. Corporation, 19701 S. Vermont Ave.
r—- Nakamlchl Torrance, CA 90502

AmericanRadinHictaory Com



WHAT'S NEW

Dual Turntable

The new Dual 1254 belt-
driven automatic turntable
now available through
Adcom, can be used as
either a single-play or
multiple-play unit by
changing center spindles.
The ULM arm/cartridge

Sennheiser Compact
Headphones

The Sennheiser MS-100
headphones are compact,
open-air types designed for
use with personal portables
as well as fixed sound
systems. For outdoor use,
they feature a four-foot,
steel-reinforced cable with
3.5-mm mini plug; a six-foot
extension with Va-in. plug is
provided for indoor use.
Impedance is 42 ohms,
and freguency range is
rated from 20 Hz to 20 kHz;
sound output is 96 dB for 1
mW. Price: $85.00.
For literature, circle No. 113

combination has less than
8 grams total effective
mass. The base is of a
highly damped compound
to reduce acoustic and
mechanical feedback.
Price: $159.95.

For literature, circle No. 112

Phoenix Systems
Ambience Decoder
Designed to extract
ambience from stereo
recordings and surround

.-.‘ PHOENIX SYSTEMS
MODEL -250
"

POWER

Antenna Specialists
FM Booster

Antenna Specialists’
ASC-100 FM antenna
booster, now available in
black and with an LED pilot
light, plugs in between an
antenna and car radio. This
unit boosts FM broadcast
signals up to 13 dB. It is
also available with an on-off
switch, for areas with some
strong local signals, as
the ASC-100DX. Price:
ASC-100, $25.00;
ASC-100DX, $28.00.
For literature, circle No. 114

sound from encoded
movies, the P-250 includes
a matrix decoder, a stereo
synthesizer (for
monophonic sources) and

FRONT C.

LEVEL

model ATA-ONE
REALTIME SPECTRUM ANALYZER

AudioSource
Handheld RTA

The RTA-One is a
handheld, 10-band real-
time analyzer. It accepts
input from its built-in
microphone, external
microphones, or external,
line-level sources, and can
be used to measure sound
or signal level as well as
frequency response or
content. The display reads
+10dB, in 2.5-dB
increments, referred to
levels selectable from 60 to
110 dB (microphone) or
—40to +10 dB (line). Fast
and slow decay can be
selected. The RTA-One is
$199.95 Options include
an a.c. adaptor ($12.95), a
remote microphone
($24.95) and pink-noise
generator ($44.95).
For literature, circle No. 115

a delay system variable
from 5 to 50 mS. Price:
$250.00 assembled
$180.00 kit.

For literature, circle No. 116

STEREO

MONO

LEVEL

62
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‘“‘Sherwood products offer
excellent performance at

very reasonable prices.’

Leonard Feldman,
Audio Magazine

Sherwood

Quality and Innovation You Can Afford.

Enter No. 64 on Reader Service Card




An early Sherwood tuner.

t’s been over 30 vears since two

engineers began a company on a

single clegant idea: Make quality
audio equipment more affordable
through innovation. That company is
Sherwood, and today, after producing
more than two million sets, its philos-
ophy of affordable quality through
innovation remains.

Through the vears Sherwood inno-
vation has been seen in a number of
industry firsts: Sherwood supplied
cequipment for the first sterco FM
broadcast, produced the first tuner
with digital readour and the first
computer-controlled FM tuner. The
spirit of innovation lives at Sherwood.
And nowhere is that spirit more in evi-
dence than in Sherwood receivers.

In reviewing Sherwood'’s top-of-the-
line §-2680CP receiver in Audio
Mcagaziine, noted audio scientist and
author Leonard Feldman states
. [OIne guiding principle seems to
have been retained all through the
vears: Sherwood products offer excel-

lent performance at very reasonable
prices..."" All five Sherwood receivers
reflect this concept, delivering true
high-fidelity performance at every
price level.

We never cut corners on sound.
Even our budget-priced S-2610CP
recciver sounds better than many sep-
arate components. Such quality comes
only from carefully attending to cach
detail of design and manutacture.,

Sherwood takes such careful con-
sideration of individual details that
each receiver is separately and thor-
oughly tested and cach measurement
is certified. On the outside of every
carton is a certificate showing mea-
surement details of the power ampli-
fier, phono preamp and FM tuner

AmericanRadioHietory Com

sections of each individual receiver.
These are not just a recap of the rated
specs, but actuial measurements of the
individual unit contained in that car-
ton, so you kiiow exactly what you 're
buying. No other manufacturer

does this.

Certified performance, a legacy of
industry firsts, and world-wide critical
acclaim underscore the Sherwood phi-
losophy: Quality and innoration you
can dfford.



The quality of separate components for the price of a receiver.

BSherwund | 62000 00 ammm steaeo ricivn

[ things being equal, most peo-
Aple want the quality available
only from sepurate components.
But most pcople don't own sepa-
rate components; they own receivers.

Because receivers combine preamp,
power amp and tuner into a single
chassis, they are more convenient to
install and use and gencerally cost less
than equivalent separates. The prob-
lem is, rarely is a receiver truly the
equivalent of quality separates.

The S-2680CP is the exception. The
tuner scction of this receiver outper-
forms many separate tuncrs selling
for far more than this receiver. Also
included is discrete differential input
phono preamp circuitry, so cvery
record in vour collection sounds its
cleanest. Such circuirtry is rarely found
in a receiver, and is often compro-
mised in separate amplifiers.

Creative features which are standard
on the $-2680CP, like ultra-low-bass
EQ and dubbing for two tape decks,
can make significant contributions to
vour listening enjovment and conve-
nience. And the sophisticated high-AB-
class power amplifier effortlessly
delivers power on demand to even the
most irrcgular speaker loads, assuring
accurate articulation of musical sounds
and detailed imaging.

S-2680CP SPECIFICATIONS

Audio Amplifier Sectnon

Power output, minimum RMS per channel at less than
0.05% THD: -

Into 8 ohms from 20Hz to 20kHz
“Inlo8ohmsat tkHz:

~ Into 4 ohms at 1kHz:

Intermodulation drstortlon 70 Watts into 8 ohms

Frequency response (aux, + 0/ - 3dB) with built-in
low- pass filter:

" RIAA accuracy: B
Srgnal -to-noise ratio, 0, phono with 5mv input:
Srgnal -lo-noise ratio, aux:

Phono |nput overload at 10kHz:

~ Phono input required for rated output:

Line level |nput required for rated output:
~Tone control rar range at 10k¥160¥ -
~ Ultra-low- bass EO

H|gh Fiiter:

FM Tuner Section
Usable sen: sensmvlty
S0dB quieting, mono:
50dB quieting, stereo:
Srgnal to-noise ratio, mono:
Srgnal -lo-noise ratio, stereo:
Total harmonic distortion, mono:
~ Total harmonic drslort|on stereo
Selectlvrty
Captu re ratio:
Stereo separanon
Frequency response

AM Tuner Section

~ Usable sen: sensmvny
‘Signal-to-noise ratio, 30% mod
IF rejection -

Image rejection.

Dimensions:
17%" W x 4%" H x 139" D
44cm W x 11cm H x 35cm D

Weight 21.6 Ibs.; 9.8 Kg

70 Watts
80 Watts

100 Watls

~ +05dB

~ 0.05%

5Hz-40kHz

92dB
100dB
1200my
2 5mv
150mv
+10dB
+6dB at oOHz -16dB at 10Hz
12dB/octave, —3dB at 8kHz

~ 9.3dBi

141dBt

~ 36.3dBf

80dB

~ 75dB
0.1%

0.1%

7048

1.2dB
5008
20-15kHz, +05, ~1dB

3700uv1m7
45dB

~ 35dB

4508
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J "4 J UL Doltar for dollar, probably the best receiver in the world.

Bherwoud | 2000 se/54 5080 ECEVER

=
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[

“f your quest is for fine tuner per- S-2660CP SPECIFICATIONS
formance, record reproduction to —
rival the finest scparate amplifiers,

Audio Amplifier Section B - -
Power output, minimum RMS per channel at less than

and a full array of features in a very 0.05% THD:
affordable package, the $-2660CP is ~ Into 8 ohms from 20Hz to 20kHz 50 Walls o
just what you’re looking for. ~ Into8ohmsattkHz 55 Watts
Compared to the $-2680CP, the _ Intod ohmsattkHz: _ 70Walts
S-2660CP has the same outstanding —alerpocuatondislortion 50 Wallsinlo8ohms  ~ 00506
tuner section, the same clean and E’@?;:;scﬁ'n:fpo”se (aux. + 0/ 3dB) with built-in 5Hz—40KHz
quict discrete phono circuitry, and 'RIAA accuracy: . i ~ +05dB
nearly the same array of convenience "~ Signalto-noise ratio, phono with 5mv input: 88d8 -
features. So what'’s the difference? " Signallo-noise ralio, aux. -  100dB
The S-2680CP can deliver a very ~ Phono input overloadat 10kHz ~~ 670mv
strong 70 watts per channel into 8 ~ Phono input required for rated output: . 25mv 3
ohm speakers; the S-2660CP is capable _ Linelevel input required for rated output: 150mv B -
of a more modest though very Tone control range at 10kHz, 100Hz: _ *dB I
respectable 50 watts similarly rated. Miradowbass BQ: : +6dB at 30Hz, —16dB at 10Hz.
The added quality of the $-2680CP  FM Tuner Section S B o -
means an extra degree of excellence in -~ Usablesensitivity: _ 108dBf
sound reproduction for those tricky, 50dBquieting moro:  158dB
highly dynamic musical passages. If - SQdB quetng, stereo. ) i 39298t
. o . . . Signal-to-noise ratio, mono: 75dB
perfection in a receiver is what you're R - ——— —
. N Y . Signal-to-noise ratio, stereo: 70d8
looking for, choose the S-2680CP, If -—— . - — R
. Total harmonic distortion, mono: 0.1%
you listen at more modest levels, use " Jotal harmonic distortion. stereo: - os%
morec efficient loudspeakers or select " Seleclivity: - 65dB
program material with limited " Capureratio: o 158
dynamic range, the $-2660CP will do Stereo separation: - ) 50dB
the job extremely well.  Frequency response: - N 20-15kHz, +0.5, —1dB
AM Tuner Section
Usable sensitivity: ~ 300uvim o B
~ Signal-lo-noise ratio, 30% mod: - 45d8B o
F rejection: - ) i - 35d8 -
Image rejection: R - o ~ 45dB B -

Dimensions:
17%"W x 436" H x 13%"D
 44cm W x 11cm H x 35cm D
Weight: 19.4 Ibs.; 8.8 Kg

AmericanRadioHictory Com



S "2 64 OCP Redefining the sound of value.

n 4 world where “value’ has
]come to mean “‘cheap,’ the

S-2640CP returns traditional
meaning to the term. Value—in the
old-fashioned sense—is what this
receiver is all about.

Many other brands in this very pop-
ular price range offer receivers that
appear to have good value: Plenty of
powecr, lots of features, digital tuning,
and so on. But as you cxamine these
other receivers more closely, vou can
begin to see that more and more
details have been compromised.

Not so with the $-2640CP.

Compuare the real power output,
including power bandwidth and
distortion figures of other similarly-
priced units to the S-2640CP. Also
compare tuner specifications. On
close examination, you will see real
differences on paper. But the real test
is to listen. Listen critically.

You might not think there’s much
difference in the sound of two
similarly-priced receivers from
well-known brands. But you might
be surprised.

Listen to the $-2640CP on a weak
FM station. Then listen to the same sig-
nal in the sume place with the same
antenna on another brand of recciver
in the same price range. Listen again.
Listen to your favorite record with a
good turntable and cartridge through
the S-2640CP. Listen to the same set
up through a competitive receiver on
the same speakers. Let vour ears tell
vou how careful attention to detail
sounds. Listen, and you’ll know why
the performance of every S-2640CP
is individually certified. That’s real
value.

S-2640CP SPECIFICATIONS

Aud|o Amplmer Section

Power oulput minimum RMS per channel at less
than 0.05% THD:

Into 8 ohms from 20Hz 210 2 20kHz

" Into 8 ohms at 1kHz:

" Into4c ohmsgt 1kHz: -

Intermodulatlon dlstortlon 35Watts into 8 ohms

Frequency response (aux +0/ - 3dB) with builtin
low-pass filter: -

RIAA accuracy:

Slgnal -to-noise ratio, phono wnh 5my nnput
Sngnal “to-noise ratio, aux:

Phono input overload at 10kHz:

“Phono inj mput required 1 for rated output

Line level input required for rated output:

Tone control range at 10 10kHz, 100Hz:
~ Ultradow- bass EQ:

FM Tuner Section

40 Watls

+10dB

35 Watls )
53 Watts
0.05%

5Hz~ 40kHz
+0.50B
 920B
100dB
1200mv

~ 25mv
150my

+6dB at 30Hz, — 16dB at 10Hz

Dsable_sensitivity_: o

~ 50dB quieting, mono:
50dB quieting, stereo:
Suérﬁcﬁoseiratlo mono:
_ Signal-to-noise ratio, stereo:
Total harmonic distortion, mono:
Total harmonic distortion. stereo:
Selectivity:

o Capture ratio:
Stereo separation:

Frequency response:

AM Tuner Section
~ Usable sensilivity
o Signal-to-noise ratio, 5, 30% % mod:
IF reJectron

Image rejection:

Dimensions:

17%"W x 3%"H x 11'%6"D
44cm W x 9.5cm H x 30cm D
Welght 17bs. 7.7 Kg

~ 36.3dBf

9.3dBf
14.1dBf

80dB

- 750B

- 01%

 20-15kHz, +0.5. ~10B

0.1%

7008
1.2dB
50dB

SOOuv/m
4508
- 3508
45dB

AmericanRadinHictary Com



S '2 62 0 CP Convenience and performance on a budget.

Tbe receiver shopper on a tight
budget usually can achieve nei-
ther convenience nor perform-
ance, but most often must settle for
mediocrity in favor of low price.

But the S-2620CP, an excellent
example of Sherwood’s tradition of
quality and innovation you can afford,
delivers both convenience features
and high-fidelity performance on
a budget.

Through innovation, Sherwood
found a way to use sequential scan-
ning light-emitting diodes instead of
digital readout to show tuning fre-
quency. This meant that all the conve-
nience and precision of electronic
tuning, including preset stations and
autoscan could be built into a receiver
in a price range usuallv populated only
by receivers with manual tuning,

But electronic tuning isn’t the end
of the story. The quality audio ampli-
fier in the S-2620CP delivers its full
power at the same low distortion level
and wide power band of the top-of-
the-line S-2680CP. Such performance
is rare in the price range of the
S-2620CP. And the sound quality of this
budget-stretching receiver surpasses
many other brands at far higher prices.

S-2620CP SPECIFICATIONS

Audio Amplifier Section

Into 8 ohms from 20Hz to 2_OkH_z:

Power output, minimum RMS per channel at less than

0.05% THD:

Into 8 ohms at 1kHz:

‘Into 4 ohms at 1kHz:

Intermodulation distortion, 20 Walts into 8 ohms -
Frequency response (aux, + 0/ —3dB) with built-in

low-pass filter:

RIAA accuracy: -
Signal-to-noise ratio, phono with 5mv input:

~ Phono mput overload at 10kHz:

~_ Signal-to-noise ratio, aux:

20 Watts

" 88dB
100dB

Phono mput requrred for rated output
 Line level input required for rated output:

Tone control range at 10kHz, 1OOHz

F_M Tuner Section

Signal-to-noise ratio, mono:

Subsonic filter:

Usable sensmvny
50dB quieting, mono:
500dB qwetmg stereo:

25 Watts

32 Waltls

0.05%

5Hz-40kHz
+.50B

7§7Omv

Signal-to-noise ratio, stereo:

Total harmonic distortion, mono:

Total harmonic drstortlon stereo
Selectnvny

Capture ratio:
" Stereo se separatlon at 1kHz

Frequency response:

AM Tuner Section

Usable sensxtn)rty
Slgnal to-noise ratio, 30% mod
I reJeCUon

Image rejectlon

Drmensrons

17%"W ; x3%a"Hx 11 13h6"D
44cm W x 9.5¢cm H x 30cm D

~ Weight 14.61bs.66Kg

150mv

15.8dBf

0.15%

~ 45dB

2 5mv

+10dB

~ 12dBloclave. -3dBal20Hz

10.8dBf

39.2dBf

- 72dB

0.12%

65dB;
15dB
500dB

20-15kHz, +0.5, —1dB

300uv/m

35dB
- 45dB

AmericanRadioHictory Com



S '2 61 OCP Where true bigh fidelity begins.

yeryzbing has a beginning,.
EAnd the S-2610CP receiver is

where true high- fidelity per-
formance begins in receivers. For an
impressively low price, this unit deliv-
crs quality of sound and a range of
features that truly qualify it as high
fidelity equipment.

Too often low price means sound
quality that really can’t be called high
fidelity. But not at Sherwood. The
S-2610CP is designed and built with
the same care and passion for detail
that goes into everything we make.
And that same philosophy of making
quality more affordable through inno-
vation is at the roots of this amazing
package of performance.

Connected to a pair of accurate vet
reasonably cfficient speakers. the
S-2610CP will sound better than many
reccivers with far higher prices. And,
like all Sherwood receivers, the per-
formance of every S-2610CP is individ-
ually certificd. No ()ther receiver
brand regardless of price certifies
performance. But Sherwood docs.
Because when we say this is where
high-fidelity begins, we want to make
sure it's truc.

S-2610CP SPECIFICATIONS

Audio Amplmer Section

Power output, minimum RMS per channel at less than

0.08% THD:

" Into 8 ohms from 20Hz to 20kHz:
Into 8 ohms at 1kHz:
Into 4 ohms at 1kHz:

~ Intermodulation distortion, 20 20 Walls into 8 ohms

Frequency response (aux, +0/ - SdB)

" RIAAacc accuracy:
Sngnal to-noise ratio, phono wrth 5mv mput
*Srgndl to-noise ratio, aux:
~ Phono input overload at 10kHz:
Phono input required for rated output:
"~ Linelevel input required for rated output:
Tone control range at 10kHz, 100Hz:

FM Tuner Section
~ Usable sensmvrty
500B quretrng, mono__
~ 50dB quieting, ¢ stereo’
Srgnal to-noise ratio, mono:
Srgnal -to-noise ratio, stereo’
Total harmonic distortion, mono
" Total harmonic distortion, stereo:
4Se|ectivity-
i Capture ratio:
" Stereo < separation:
_ Frequency response:

AM Tuner Section
~ Usable sensmvrty

Signal-to-noise ratio, 30% mod:
IF reJectron.

__Image rejection:

Drmensrons
173/" W x 334" H x 105/16" D
44cm W x95cmH x26cmD
Werght 11.6lbs., 5.26 Kg

~ 20Watts

28 Walls
8Hz-50kHz ]

91dB
100dB

__¢10d3

_148dBftV'
80dB

 01%

4i:45d8
3508
45dB

24 Watts

0.05%

+1dB

680mv
 25mv
150mv

11.2dBf

39.2dBf

72dB ]
0.2%
6508
 15dB
400B

 20-15kHz, +0.5, —1dB

300uvim

ANsal=18(or=18124-18Il8)=I[S7alaVA @i alas]



RECEIVER FEATURES

MODEL
Tuning Pre-Sets (AM/FM)

Quartz Phase-Locked-Loop
Synthesizer Tuning System

High-AB-Class Accurate Image
Power Amplifier Circuit

Autoscan Tuning

Dual-Gate MOS-FET Front End
Digital Frequency Readout
LED Signal Strength Meter

High-Headroom Discrete
Circuitry Phono Preamplifier

Number of Signal Sources v
Number of Tape Monitors 2
Tape-to-Tape Dubbing [ )
Loudness Contour ® | .

High Filter ®
Ultra-Low-Bass EQ ® [

High/Low Power Meter Range ®
Dual 8-Segment LED Power Meter [ ] e
:
_

Three-Ye. ed Wa y
Certified Performance [ ] L

Features and specifications are subject to change without notice.

[ J
[ ]
®
[ J
[ J
7
2
[ ]
[ J
®

Sherwood

Quality and Innovation You Can Afford.
17107 Kingsview Avenue, Carson, California 90746 In Canada: The Pringle Group, Don Mills, Ontario

© Copyright 1984, Inkel Corporation




Proton Receiver

The Proton 930 stereo
receiver features a Schotz
digital tuner with memory
for five FM and five AM
stations, plus bi-directional
station search. The
amplifier section features
MC/MM phono input, a

Marantz
Portable Recorder

The PMD 430 is a three-
head, portable recorder
with third-head monitoring
and simultaneous record/
play Dolby B and dbx NR
circuitry. Other features
include: VU meters for each
channel, with concentric
level controls; peak-
indicator light and
switchable limiter;
switchable stereo/mono

switchable bass
equalization circuit
providing 10 dB of boost at
42 Hz, and an Anti-Clipping
soft-clip circuit. Output is
30 watts per channel.

Price: $360.00.

For literature, circle No. 117

Nakamichi
Mobile Line Amp

The LA50, from
Nakamichi, is designed to
interface car-stereo
components of different
manufacturers by solving
impedance and level
mismatches. It has a
high input impedance
(100 kilohms) and low
output impedance
(100 ohms), and its gain is
variable from 0 to 14 dB.
Price: $50.00.
For literature, circle No. 118

microphone inputs with Va-
in. jacks and 3-position (0,
—15, —30 dB) attenuator;
phono and quick-connect
DIN jacks for high-level
signals, and a cover over
the NR, tape-type, pitch
and bias-adjust controls.
Price: $495.00; RB 430 re-
chargeable battery pack,
$49.95.

For literature, circle No. 119

AUDIO/OCTOBER 1984
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Revox B225

For those who waited.
And those who wish
they had.

All Compact Disc players are not created equal.
This much, at least, has emerged from all the hype
and hoopla.

Some CD players are built better than others.
Some have more sophisticated programming fea-
tures. Some are easier to use. And, yes, some do
sound significantly better than others,

The new B225, from Revox of Swifzerland, excels
on all counts, For those who have postponed their
purchase, patience has been rewarded. For those
who didn't wait, the B225 is the logical upgrading
route.

First, the B225 is designed for unexcelled CD
reproduction. By using oversampling (176.4 kHz) in
conjunction with digital filtering, the B225 guar-
antees optimum sound resolution and frue phase
response.

For your convenience, the B225 offers program-
ming-of nearly every conceivable combination of
start, stop, pause, and loop functions, in any se-
quence, and using mixed combinations of track
numbers and times. Cueing time is always less
than 3 seconds, and a single infrared remote
transmitter (optional) operates the B225 as well as
all other components in the Revox 200 audio system.

Finally, the B225 is a product of refined Swiss
design and meticulous craftsmanship. Behind its
faceplate of functional elegance, you'll find the
B225 is an audio component built in quiet defi-
ance of planned obsolescence.

Without question, the definitive CD player has
now arrived. For those who waited (and those who
didn‘t), now is the time to see an authorized Revox
dedaler.

STUDER REVOX

1425 Elm Hill Pike, Nashville, TN 37210/(615) 254-5651

Enter No. 69 on Reader Service Card
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The hk690i is Harman Kardon's unique expression of ultimate artistry
inhigh fidelity. In it are found the same control of technique, mastery
of detail and creative excellence inherent in every great and
enduring work of art.

The hk690i receiver is exemplary of the technological strokes
of genius created and perfected by Harman Kardon through-
out its more than 30 year history. 45 Amps of High In-
stantaneous Current Capability allows the hk690i to develop
up to 150 Watts per channel into 2 Ohms under peak
conditions. An Ultrawideband Frequency Response of
0.2Hz to 150kHz delivers extremely fast and accurate
transient response. Low Negative Feedback results in the
virtual elimination of TIM distortion. An exclusive Sample-
And-Hold Multiplex Decoder decreases high frequency
switching noise while eliminating the need for much of the
filtering normally required in FM processing. And, the use of
Discrete Components demonstrates Harman Kardon's in-
herent technical integrity.

With this dedication, Harman Kardon stands ready to deliver
the ultimate in high fidelity listening pleasure with every model

in their entire product line.

Harman Kardon ... Dedicated to mastering the fine art of high
fidelity.
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SPECIFICATIONS [J Power Output, (FTC) RMS, per channel, both channeis driven into 8 Ohms,
20-20,000Hz: 60 Watts per channel @ <.06% THD [J4 Ohms, 1kHz, IHF Signal (Dynamic Power):
120 Watts [J 2 Ohms, 1kHz, IHF Signal {Dynamic Power): 150 Watts [1 Negative Feedback (overall): 12dB

[JHCC (High Instantaneous Current Capability): 45 Amps [J Power Bandwidth, at haif-rated output,

8 Ohms: <10Hz-100kHz [J Frequency Response, at 1 Watt output, +0/—3dB: 0.2Hz-150kHz [J TIM: Immeasurable

[J Slew Rate: 200V/usec [J Usable FM Sensitivity: mono (dBf/uV-75 Ohms): 10.8dBf/0.95uV [J Stereo Separation: 1kHz, 65dBf,
100% mod: 55dB [JFM THD: mono tkHz, 100% mod: 0.06%; stereo: 0.08%.

harman/kardon l'll

240 Crossways Park West, Woodbury, NY 11797; in Canada, Gould Marketing, Montreal. For more information call toll-free 1-(800) 633-2252 ext. 250.

Enter No. 32 on Reader Service Card B HK ¥
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BUY A HARMAN K

240 C'ro-s,sways Park West, V\{oodbhry, NY 11797; In Canada, Gould Marksating, Montreal. For more information cal! toll-free 1-(800) 633-2252 ext. 250.
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READ THIS AD AND YOU'LL

ARDO

N CASSETTE DECK

That's a bold statement, but

Harman Kardon has been making

bolc audio statements for over thirty

years, introducing the world's first high

fidelity receiver, the first stereo receiver and

ultrawideband frequency response. Harrran Kardon

was also the first company to vse Dolby. in a cas-
sette deck.

Today, Harman Kardon products continue to be so
technologically advenced that “state-of-the-art” falls
short of describing “hem. They have become “state-
of-the-mind; the highest level at which the mind can
create.

The CD491 is Harman Kardon's most sophisticated
state-of-the-mind cassette deck and one of the few in
the world that can equal the fuli range of human hearing.
The CD491 has a remarkable 20Hz to 24kHz frequency
response using any tape formulation, not justexpensive
metal tape. An audioohile would settle for ncthing less.
Even more remarkatle is that in a national challenge;
Harman Kardon measured frequency response and
beat 98% of the competition, including unts costing
twice as much.

The CD491 incorporates a dual capstan transport with
twin flywheels to insure perfect movement of the tape
across its 3 high performance heads. The dual capstan
serves to isolate the tape from the cassette shell while
the dynamically balanced flywheels help generate a

consistently accurate tape

speed. Together they enable the

CD491 to reduce wow-and-flutter to an
inaudible .025%. The only “wow"you'll ever
hear is the reaction of people listening 4o your

Harman Kardon cassette deck.

The CD491 incorporates Dolby HX Pro' for extended
frequency response, plus Dolby B and C' for maximum
noise reduction. Three precision heads offer improved
performance and the convenience of monitoring while
recording. Included is a Sendust head to withstand high
record levels without overload and a ferrite playback
head for extended high frequency response.

The combined benefits of the CD491's performance
features allow for the accurate recording of more dy-
namic audio signals than previously possible. in fact, the
large signal response (frequency response at 0Vu) of
the CD491 is a virtuaily unrivaled 20Hz-20kHz + 3dB.
This is especially significant as more demanding forms
of software, such as digital audio, become available.

So, while other manufacturers continue to pile on
unnecessary features and gimmicks, Harman Kardon
continues to develop only fundamentally advanced
audio equipment.

(1) Dolby is the registered trademark of Dolby t.aboratories Inc.

{2) In 1982, Harman Kardon challenged individuals to bring in their
cassette decks to a local HK dealer. All units were cleaned and
demagnetized in order to insure fair test results. The Harman Kardon
unit was factory packed.
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In a true masterpiece, subtle details combine with unique design to become the ideal. Harman Kardon
has achieved this ideal with the introduction of the technologically advanced T65C Turntable.

An example of disc reproduction excellznce, the T65C incorporates a sophisticated 3-paint suspension
system, counter-balanced to center the moving mass at the platter spindle. This keeps the platter,
tonearm, and belt drive system isolated from vibration. The T65C’s AC sine-wave driven motor
is crafted to turn with pure harmonic motion, a dramatic improvement over conventional
turntables that use a series of DC pulses, resulting in high frequency deviations in

- platter rotation.

The T65C’s tonearm exemplifies Harman Kardon’s technological
know-how. A straight, tapered tube to suppress natural res-
onances, it features a weight and wire anti-skating
mechanism for additional precision. Its

high mass pivot assembly acts

as a high frequency vibra-

tion filter, and a later -

al balancer on

the tcnearm

compen-

sates

for

unlevel

surfaces.

Acarbon fiber

headshell pro-

vides low reso-

nance and vibra-

tion damping. The

T65C’s massive 3.3

pound platter, disc stabi-

lizer, capacitance trim and
optically-sensed auto-lift

further illustrate Harman

Kardon’s commitment to the

art of high fidelity. A commitment that is
reflected in alf Harman Kardon products.

Harman Kardon. .. Dedicated to master-
ing the fine art of high fidzality.

SPECIFICATIONS: "] Wow & Flutter (WRMS): 0.025%.[7)

Rumble (DIN-B WTD): -70dB. [ ] Pilch Adjustable Rarge: +

3%. "] Effective Tenearm Mass: 9.5 Grams. [ Stylus Over-

— — hang: t8mm. (] Offset Angle: 25.5% "] Effective Tonearm

O [ - E:J _ : Length: 216mm.[_ Tracking Efror: 4 2°. [_] Phono Capack-
tance: 70/170/270. _] Tracking Force: 0-3 Grams

harman/kardon

240 Crossways Park West, Woodbury, NY 11797; In Canada, Gould Marketing, Montreal. For more information call toll-free 1- (800) 633-2252 ext, 250.
& HK 1984
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HARMAN KARDON’S
STATE-OF-THE-MIND TECHNOLOGY TAKES TO THE ROAD

With the introduction of the
high fidelity car amplifier,
Kardon blazes new trails. The cc
to sonic supzriority thats synony
Harman Kardon home audio equipm
ready for those who demand the sam
the road,

At Harm'an Kardon, we believed thal there
quality car audio components for’ the dnscerm
car am'phher that would outperform any car g
market. Harman Kardon's thirty years of au
unleashed with the CA260.

_,fhe unrivaled design techroiognes that are

// CA260include: nghmstamaneOUSCurre D JE
/ Negative Feedback, Ultrawidebandwidth and ) <ardon's' state-of-the-mind technology. Uq-
: Components. The CA260 goes beyond incl,;y paral 2 ence in advanced audio equipment now
to set new ones.

30 amps of High instantaneous

apability to provide 60 Watts of

4 Ohms, 90 Watts into 2 Ohms, and
ridged mono into 4 Ohms. Two 10,000

s rugged and reliable enough to perform

ironmental and automotive conditions. it

2signed to overcome extreme humidity, varying
e cars electrical system, mechanicai vibra-
temperatures and engine noise.

he debut of aline of superior and fundamen-

- stereo products from Harman Kardon.

Our staho-of-the-nﬂnd is tomoﬂim ¢ 0 4h_$—art.

L= 4

240 Crossways Park West, Woodbury, NY 11797; In Canada, Gould Marketing, Montreal For more information call toll-free 1-(800) 633 - 2252 ext. 250
© HK 1984




BEHIND THE SCENES

BERT WHYTE

ANALOG ANNOUNCEMENTS

s always, there are so many
Anew products at the CES that |

can provide little more than to-
ken coverage, even in the categories |
find of major interest. Thus, without fur-
ther preamble, here is a further sam-
pling of new audio equipment and de-
velopments,

More and more people are begin-
ning to realize the importance of
acoustical control in listening rooms.
Monster Cable responded to this by
introducing Soundex One acoustic-
control wall panels, Soundex Two free-
standing acoustic-control panels, and
Soundex Three hanging acoustic-con-
trol panels. All of the panels are con-
structed of one-inch thick, high-density
fiberglass mixture, with an absorption
coefficient of 0.90. They are covered in
a special porous acoustic fabric in a
variety of colors. The free-standing
panels can be connected by special
hinges to form a quasi live-end/dead-
end wall behind and to the side of a
speaker or possibly act as room divid-
ers. Needless to say, the use of these
panels in CES demo rooms was de
rigueur. A 30-inch wide by 84-inch
high left and right set of panels cost
$1,400. The hanging Soundex Three
panels can help control standing
waves in a room and are available in
60-inch wide x 26-inch high and 60-
inch wide X 34-inch high sizes Of
course, all three types of Soundex pan-
els can be intermixed according to the
acoustic requirements. All these new
ideas in the control of room acoustics
are great.

Krell's top-of-the-line KMA-200
monophonic, Class-A, 200-watt power
amplifier has had a number of refine-
ments, including the use of Discrete
Technology Lab's Distech interconnect
cables for all internal wiring. Speaking
of Distech wire, this interconnect cable
and a speaker cable are the brainchil-
dren of Sal DeMicco, head of Discrete
Technology Lab. The excellent Acous-
tic Engineering AIR-2 power amplifier
is also internally wired with his cable. A
number of other high-end preamps
and amplifier manufacturers will be
wiring their units with Distech cable in
the near future. Pentagram loudspeak-
ers and the VMPS ribbon loudspeaker
are internally wired with the Distech
speaker wire.

Sal manufactures another product,

Monster Cable’'s Soundex panels

Soundsorber acoustic panels. These
are 4-inch thick, foot-square polyure-
thane foam panels with deeply sculp-
tured wedges. On one wedge running
down the center line of the panel, there
is a narrow slot leading to a hollow
semi-circular chamber. This is, in es-
sence, a Helmholtz resonator, and ap-
parently it increases the effectiveness
of the absorption. Years ago, there
were some heavy %-inch thick wood
panels made in Germany, which had
similar slot resonators cut into them at
two-inch intervals across the length of
the panels. In fact, a number of con-
cert halls in Germany and in other Eu-
ropean locations are extensively pan-
elled with this product. These Sound-
sorber panels seem to be very effec-
tive for acoustic control and have had
an enthusiastic reception for both com-
mercial use and consumer use in the
home. Information on Distech cables
and Soundsorber panels can be had
from Sal DeMicco, Discrete Technol-
ogy Lab Inc., 2911 Oceanside Road,
Oceanside, N.Y. 11572.

Last month, | reported on new mod-
els of Compact Disc players. Before |
leave the digital domain, a note on the
new Sansui Tricode PCM digital audio
processor, Model PC-X11. This is a
slimline unit, less expensive ($900)
than the original Sansui processor. It

features the same EIAJ-standard, 14-
bit linear encoding and has the same
data-reading capability that permits
digital audio recording even in a VCR's
Extended Play mode. Thus, with a T-
160 videocassette, eight hours of digi-
tal recording is possible. All the usual
EIAJ digital audio performance param-
eters apply. Recording level is moni-
tored with a double-row LED display,
there are microphone inputs, and di-
rect digital copying is possible with a
second VCR. On a cost-per-minute ba-
sis, the PC-X11 can provide digital re-
cording that is cheaper than an audio
cassette recorder using premium-for-
mulation cassettes.

Speaking of audio cassettes, ac-
cording to RIAA statistics, 1983 sales
of prerecorded cassettes surpassed
those of LP records for the first time. As
for cassette recorders at the SCES,
they were legion and have become
ever more sophisticated, even at lower
price levels. A typical example was the
new JVC Modeil DD-VR9, that features
a quick auto-reverse system utilizing
their Flip Reverse Head, which is said
to provide highly accurate playback in
both directions of tape travel, and what
JVC calls a Jewel Lock to prevent
head misalignment. The three-head re-
corder has ceramic-clad Sen-Alloy
heads, and their B.E.S.T. (bias, equal-

76

AmericanRadioHicetory Com

AUDIO/OCTOBER 1984




Hafler 120 amplifier

B & W 808 speaker

ization, sensitivity, tape) optimization
system is provided, as are Dolby B
and C. Other features are direct-drive
transport with pulse-servo motor, digi-
tal recording-level display with peak
hold, and a whole array of conve-
nience functions, even—would you be-
lieve?—a motorized slide-out control
panel! It is all yours for $800.

Like any dedicated audiophile and
music lover, I'm always keenly interest-
ed in new preamplifiers and amplifiers.
As usual, there was no dearth of these
products at the SCES, including sever-
al that could qualify as bargains and
some that are in the most rarified levels
of high-end audio.

The ever-astute David Hafler intro-
duced his new DH-120 power ampilifi-
er. This Class AB unit uses MOS-FET
output transistors and is rated at 62
watts per channel into 8 ochms from 20
Hz to 20 kHz. A flip of a switch bridges
it to double this power in the mono
mode. Minimal negative feedback is
used in the circuit, and it is claimed
there is sufficient current output for 2
dB of IHF Dynamic Headroom. David
has designed his DH-120 amplifier
with quite a number of convenience
features. On the rear panel are sepa-
rate right and left output controls to
facilitate biamplification applications,
the stereo/mono switch for bridging,
and main and auxiliary speaker out-
puts for simultaneous operation of two
sets of speakers. Of particular interest
is the sterec-ambience circuitry to re-
cover ambience signals in recordings
and feed them to the auxiliary speaker
outputs. A pair of speakers fed from
these outputs, positioned to the sides
or rear of the listening position, provide
the well-known Hafler-Effect ambience
enhancement.

Another MOS-FET power ampilifier i1s
the Tandberg TPM 3006A, a 150-watt
per channel unit (8 ochms, from 20 Hz
to 20 kHz), incorporating many of the
principles espoused by Dr. Matti Otala.

The 3008A employs no negative feed-
back whatsoever and has a super-fast
500 V per pS slew rate. TIM and DIM
are said to be unmeasurable. A toroi-
dal power transformer is used in this
high-current amplifier design (more
than 25 amperes per channel). All au-
dio stages use discrete circuitry, (no
ICs), and capacitors are polystyrene
and polypropylene, while metal film re-
sistors are used. The MOS-FET output
transistcrs are kept linear by a Voltage
Comparator Servo Circuit, and d.c. is
eliminated from the output by what
Tandberg calls a Thermic Servo Loop.
This 25-pound amplifier is user-bridga-
ble for a mono output of 410 watts into
8 ohms. At normal 150-watt per chan-
nel stereo operation, THD is said to be
less than 0.02%. Obviously, the Tand-
berg TPA 3006A employs circuitry and
components much favored by high-
end devotees. At $995, this amplifier
should garner much attention.

The Mark Levinson ML-2 pure Class-
A amplifier has long been regarded by
many audiophiles as a sort of “dream
amplifier,” a design of ultra-high fidelity
and extravagant cost. The well-heeled
owners of these exotic amps loved
them, but often expressed their desire
for a new Mark Levinson Class-A pow-
er amplifier with more than the 25-watt
output of the ML-2. At the Raphael Ho-
tel in Chicago, Mark Levinson Audio
Systems was demonstrating a proto-
type of the ML-15 power amplifier that
will become the “flagship” of the Levin-
son line of power amplifiers. The ML-15
is not a replacement for the ML-2,
which will be produced as long as
there is a demand for them, and like
the ML-2, it is a monophonic amp.

The ML-15 is a completely new de-
sign, incorporating a number of unigue
circuit features. The massive power
supply has sufficient computer-grade
capacitars to control any crest factor. It
is claimed that the linear d.c. regulator,
with followers, which supplies all

stages, including the output, can han-
dle even the most highly reactive loads
and has specifications comparabie to
the highest quality laboratory power
supplies. The Levinson company
claims that the new driver circuitry fea-
tures a four-transistor configuration
that reduces all types of distortion. Au-
dio pre-drive current of greater than 6
amps is available so that the output
stage is not limited by performance of
the earlier stages. Sufficient bias is
used in the output stage to provide 100
watts into 8 ohms in pure Class-A op-
eration, and 50 watts into 4 chms, aiso
in the Class-A mode. In Class-AB oper-
ation, the ML-15 furnishes 200 watts
into 4 ohms and 400 watts into 2 ohms.
All these figures are over the full 20 Hz
to 20 kHz audio spectrum. Levinson
states that a 20 Hz pulse with a repeti-
tion rate of 500 nanoseconds will pro-
duce a peak power output of over
2,500 watts! Peak current is rated at 63
amperes; you can always use it for arc
welding! As noted, the ML-15 is a
mono amplifier, so you need a pair of
them for stereo; it will be available in
the fail at the rather heart-clutching
price of $9,000 the pair! Other Levin-
son developments include improve-
ments and refinemeants to the ML-6A
preamplifier (present 6A owners can
have their units retrofitted) and a new
amplifier designed specificaily for im-
pedance loads of 1 ohm.

Bill Conrad and Lewis Johnson of
conrad-johnson design were giving a
first-rate demonstration of their new
pride and joy, the Premier Five mono
tube amplifier. This unit uses eight EL-
34 tubes to achieve 200 watts mini-
mum into 4, 8, or 16 ohms from 30 Hz
to 15 kHz with no more than 1% THD
or IMD. A massive power supply and
no current limiting enable the amplifier
to drive high-amplitude music tran-
sients into reactive speaker loads. Fre-
quency response of the Premier Five is

—0.5 dB from 20 Hz to 20 kHz and
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The Mark Levinson ML-2
has long been many
audiophiles’ “dream
amplifier.” Now there’s an
ML-15, at $9,000 the pair!

hum and noise—so often a problem in
tube amplifiers—is a very low 96 dB
below full power output. Driving Infinity
RS-1 speakers, the Premier Five had a
very smooth, clean sound, with a big
sound stage and superb front-to-back
dimensionality. It is clear that the Pre-
mier Five is an exceptionally musical
amplifier. A pair of these 81-pound
Premier Five amplifiers is $6,000.

At the Krell exhibit, Dan D’Agostino
was proudly demonstrating his new
PAM-3 preamplifier. This very likely will
be one of the most versatile of the
high-end preamps on the market.
There is a moving-coil phono inpuf that
features 16 separate impedance ad-
justments. Another input is provided
for moving-magnet cartridges, and
there are inputs for tuner, auxiliary,
tape one and two and, for the first time
on any preamplifier, a special input for
Compact Disc playback which in-
cludes a compensating circuit to cor-
rect the phase inversion and phase
shift present in the output stage of CD
players. This circuit is adjustable for
various brands of CD players, and au-
thorized Krell dealers will be able to
make these adjustments. The tape fa-
cilities permit the recording of one pro-
gram while listening to another. The
high-level stages of the PAM-3 use a
high-current, low output-impedance
approach, providing the ability to drive
cables of great length. All gain stages
in the PAM-3 use discrete components
and are separately regulated. All com-
ponents in the PAM-3 are computer or
NASA grade with a quality-control tol-
erance of 1%. The frequency response
of the PAM-3 is very wideband, rang-
ing from d.c. to 2 MHz. High-level volt-
age swing is more than 10 V rms. A
weighted signal-to-noise ratio on pho-
nois — 110 dB. The PAM-3 is expect-
ed to sell for $2,850.

At Electrocompaniet, the charming
and urbane Karen Sumner was on
hand, giving—as always-—a most civi-
lized and musically satisfying demon-
stration. The Ampliwire Two A and
Ampliwire Mono amplifier have been
further refined and, in combination with
the Preampliwire One or Two preamps,
are even smoother and more musical
sounding than before, while maintain-
ing high definition.

Spectral brought forth a $1,495
DMC-5 preamplifier with many of the

B & W VM-1 video monitor speakers

features of their more expensive units,
but incorporating some interesting new
technology as well. The unit has mega-
hertz-wide powerband and sufficient
gain that most moving coil cartridges
can be used straight in without a head
amplifier. Selectable cartridge loading
is available by means of DIP switches.
The unit is claimed to have extremely
fast rise and settling times.

As usual, there were more loud-
speakers demonstrated at the SCES,
at least at the Conrad Hilton and Mc-
Cormick Inn, than any other product
category. Also as usual, most of them
were eminently forgettable. Herewith a
report on a few interesting designs.

Acoustat has been concentrating on
a series of electrostatic loudspeakers
that are relatively tall, standing an im-
posing (and possibly intimidating to
some people) 7-feet, 10-inches high.
Now they have introduced the Model
One, their first single-panel electrostat-
ic speaker, scaled down to a more
modest six feet in height, 11 inches in
width by 3" in depth. Of course, with
this reduced diaphragm area, bass re-
sponse would be reduced. Thus, the
Model One is sold only with the com-
panion 18-inch subwoofer cube whose
floor-loaded, 10-inch driver provides
bass response to below 30 Hz. Overall
frequency response is said to be +3
dB from 30 Hz to 18 kHz. A 75-watt
amplifier can produce an SPL of 108
dB at 15 feet in a 14 by 18-foot room.
The Model One sounded very clean
and transparent, with Acoustat's usual
sharp transient response and really
good imaging. Price is $1,195 per pair,
including the subwoofer.

Apogee Acoustics were at the Ra-
phael Hotel demonstrating their new
Scintilla full-range ribbon loudspeaker.
Smaller at 57 inches high by 30 inches
wide and less expensive at $3,500
than its big brother, it has retained
most of the performance parameters of
the original design. The Scintilla uses
the same ribbon concept for woofer,
mid-range, and tweeter, with 6 dB per

octave internal crossovers. Although
the Scintilla can be biamplified, it can
also be driven by a single stereo am-
plifier. At the demo, a 100-watt per
channel Krell was used, and it is
claimed that 110 dB SPL at 4 meters
can be attained in a 14 by 27-foot
room. Frequency response is rated at
below 30 Hz to over 25 kHz. Interest-
ingly, the Scintilla’s impedance can be
either 4 onms or 1 ohm, switch-selecta-
ble! As noted earfier, Mark Levinson
has a new amplifier specifically de-
signed to operate into 1 ohm. Cosmeti-
cally, the Scintilla is as visually striking
as the Apogee.

Clements Audio Systems, of Dallas,
Texas, was demonstrating a hybrid rib-
bon/dynamic-driver speaker. The
speaker uses a 28-inch ribbon, which
is directly driven (no transformer re-
quired) with tri-polymer cone bass
drivers in a patented compression-line
bass-loading system. Very little infor-
mation on this speaker, as | write, but
what | heard sounded pretty good, with
clean fast transients, but with some
resonant colorations in the upper bass
that should be damped.

KEF was showing a new speaker of
quite a radical design, the Model
104.2. This is a columnar speaker with
such unusual things as two bass driv-
ers mounted cone-upwards, separated
by a non-ferrous alloy bar, inside the
enclosure. They operate in a push-pull
configuration, which KEF terms a
"Coupled-Cavity Bass-Loading Sys-
tem.” The entire low-frequency output
is radiated by a duct placed below the
mid- and high-frequency enciosure,
the duct effectively becoming a 5-inch
air piston. The mid- and high-frequen-
Cy drivers are in a separate enclosure,
flexibly mounted to the front of the
main enclosure. Most interestingly, the
two midrange drivers have no chassis
(basket)! The diaphragm assembly is
fixed directly to the enclosure, with the
magnet systems being bolted to the
rear of the enclosure. There is a great

Continued on page 86
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~ Acoustic Research
introduces three essentials
for the ultimate system.

Our new line of nine different
o computer-designed speakets,
ranging from the economical, space-saving
AR8B bookshelf model to the awesome
AROLs with its Dual Dome™ mid-high range
driver and thunderous Bass Contour Chamber.

2 A new three-point suspension
o turntable whose predecessor was a
legend among audiophiles ten years ago. So
much of a legend we decided to bring it back
in a totally updated version—re-designed

from the dustcover on down. With your

choice of universal tone arm mounting plat-
form, or AR's own new medium mass

straight arm.

3 Our new AR compact remote
e control unit employing ultra-
sophisticated microcircuitry. From wherever
you sit or stand, you can control stereo balance
and work a wide range of functions on your

amp for maximum convenience
and ideal sonic performance.

Hear what youve been missing,

¢ TELEDYNE ACOUSTIC RESEARCH
10 Amencan Drive, Norwood, MA 02062, USA

Enter No. 1 on Reader Service Card
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1983 HI-FI GRAND PRIX AWARD 1982 DESIGN &
ENGINEERING AWARD

Awarded by AudioVideo International Magazine for excellence in

fidelity of 5‘?“”‘1 reproduc'tion, 495i9" engincering, reliability, Chosen by a distinguished panel of audio critics and reviewers for
craftsmanship and P't"d““ integrity. inclusion in the 1982 International Consumer Electronics Show
Chosen by a committee of leading audio critics on the basis of Design & Engineering Exhibit. Products chosen for this exhibit

retailer votes. are considered to be the most outstanding and innovative home

electronics products of the year.
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AR Rolls Another Nine

THE ORIGINAL AR-9 (test report, October 1978} was Acoustic
Research’s first all-out assault on the state of the loudspeaker art in
quite a few years. That model was, to a very considerable extent,
responsible for the revival of AR's reputation as a premier manufac-
turer of quality loudspeakers. It also became one of the company’s all-
time best sellers. Now, almost exactly four years later, AR has retired
the 9 tand its little brother, the 90) and introduced an updated version
dubbed the AR-9LS. The price of the new unit, wonder of wonders, is
the same as that of the original 9 when it was first introduced and $150
less than when it was finally dropped from the line.

In basic form, the 9LS is little changed from the 9. Both are tall,
columnar four-way systems with five drivers: two acoustic suspension
woofers, an 8-inch acoustic suspension lower-midrange driver, a 1/-
inch upper-midrange dome, and a %-inch dome tweeter. Crossovers
are also similar, occurring at 20 Hz, 1.1 kHz, and 5.5 kHz. And the design
goals are essentially unchanged — high sensitivity, excellent power-
handling ability, wide dispersion, and flat frequency response when
placed as recommended, against the rear wall and at least a couple of
feet from any side walls.

In the new speaker. however, AR has tended to the problem of
room boundary interactions somewhat differently. instead of two side-
firing 12-inch woofers, there is a single forward-facing 12-inch driver
and a 10-inch driver aimed down into a foam-lined "Bass Contour
Chamber” that is vented to the front. This cavity shapes the response
of the bottom-mounted woofer so as to compensate for a cancellation
notch in the front woofers response, which is induced by its distance
from the rear wall. The result is a flat bass response overall. One
benefit of the new arrangement is that it gives better bass response
than two side-mounted woofers when the speaker is moved out into a

Acoustic Research AR-ILS floor-standing loudspeaker system, in wood cabinet with waimt veneer room, away from the rear wall, thus inCFeaSing its Versatility (AR does
finish. Dirensions: laV2 by 51V« inches (front), 14V2 inches deep. Price: $750. Warranty: “full; five note, however, in its unusually candld and complete owners manual,
years parts and labor. Manufacturer: Teledyne Acoustic Research, 16 American Drive, Norwoed,

Mass. 02052
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that bass response will begin to roll off about an octave higher in this
position than when placed, as recommended, against a wall.)

The company's engineering team has also attacked a subtle prob-
lem detected in the 9's high end. The vertical driver alignment pre-
vented irregularities in horizontal dispersion, but it did nothing to
ameliorate the corresponding problem with vertical dispersion. Conse-
quently, the 95 perceived frequency tesponse depended partly on
how high or low you were sitting when you listened to it. The problem
of acoustical interference was particularly acute in the treble. AR's
solution for the 9LS was to design an upper midrange/tweeter assem-
bly with a shared magnet structure, so that the domes couid be
mounted extremely close to one another — so close, in fact, that they
behave acoustically as though they were a single driver. Their output
in the critical crossover region, therefore, remains in phase, thereby
preventing any acoustical comb filtering.

Other, less dramatic changes include improved drivers, elimination
of the driver level controls, and a handsome new styling. The eagle-
eyed may also spot the lack of an "Acoustic Blanket’ around the 9LS's
drivers: AR found that by going to a new grille mounting system it
could eliminate destructive reflections between the inner edges of
the grille frames. The remaining diffraction effects tumed out to be
inaudible, so the blanket was dispensed with. As with the AR-9, ampli-
fier connections are made to color-coded binding posts on the rear.

Diversified Science Laboratories tested the AR-9LS in the position
recommended by the manufacturer. The speakers sensitivity tums
out to be quite high, but at the expense of a very low-lying (albeit
smooth) impedance curve, with a maximum of only 7.6 ohms at 600
Hz and a minimum of 3.3 ohms at about 65 Hz. The average imped-
ance is just slightly greater than 5 ohms. Most amplifiers should have
no trouble driving a pair of 9LSs, but we would counse!l against run-
ning another pair of speakers in parallel with them.

ROOM RESPONSE CHARACTERISTICS

D8
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0 l \x -
-5

-10

. ]
HZ 20 50 100 200 500 1K 2K SK 10K 20K
boundary-dependent region
on-axis response
----- off-axis (30°) response

SENSITIVITY (at 1 meter; 2.8-volit pink noise,
250 Hz to 6 kHz2) 91%a dB SPL

AVERAGE IMPEDANCE (250 Hz to 6 kHz)
5.3 ohms

91S Dual-Dome™ Driver

Use of a single magnet structure for both drivers enables AR to position the
9LS's tweeter and midrange domes close enough together to act as a virtual
point source, eliminating acoustical interference between the outputs of the two
drivers in the crossover region. The design intent is improved vertical dispersion
and a tonal balance that is substantially independent of listener position.

In power-handling tests, the ARs took in stride everything DSL
dished out. With 300-Hz tone bursts, the 9LSs proved capable of
accepting the full 63%-volt peak output of the lab's amp — equivalent
to 27 dBW (504 watts) into 8 ohms, or a stupendous 30 dBW (a
kilowatt) into 4 ohms. The benefit of the speakers four-way design
and two large woofers is clearly evident in DSL's harmonic distortion
measurements, which are exceptionally low, even in the deep bass
and near the crossover frequencies — regions where most other
speakers run into trouble. At a moderately high sound pressure level
(SPL) of 85 dB, total harmonic distortion (THD) remains below 1/2%
over the entire test range, from 30 Hz to 10 kHz, and averages less
than %%. The figures barely change at 90 dB SPL. At 95 dB SPL, THD
reaches a maximum of 3% at 63 Hz, but remains less than 1% from
100 Hz up. And at a very loud 100 dB SPL, it reaches a maximum of 6%,
again at 63 Hz, and averages only about 2%. These are superb results.

As we expected, the AR-9LS's bass response is unusuzlly extended
and its overall response exceptionally smooth, remaining within g
mere + 2/ dB from 35 Hz to 20 kHz on axis. indeed, except for a dip
between 200 and 500 Hz (apparently a cancellation from a floor reflec-
tion} and another from 3 kHz to It kHz (centered near the tweeter/
midrange crossover frequency), the curve is almost dead flat. The off-
axis curve is commendably similar, with a range of =3/ dB from 40
Hz to 20 kHz. Few other loudspeakers can match these new ARs for
smooth, extended frequency response and wide, even dispersion.

The sound of the 9LS is likewise smooth and extended with an
immediate, gutsy quality. Its crowning glory is its bass: perhaps the
deepest, firmest, cleanest, and most natural reproduction we have
ever heard. Completely gone is the slight heaviness that marred the
sound of the original 9. Some members of our panel report hearing
what might be described as a tinge of hotness on some high-
frequency material (for which we have no ready explanation), but that
has been the sole reservation. Imaging is precise and stable, and the
speakers can be played, very, very loud without strain.

The AR-9LS is yet another fine loudspeaker from a company that
has long made a habit of top-drawer engineering and construction. it
is an altogether worthy successor to the AR-9, and congratulations are
due to all concemed.

Reprinted from HIGH FIDELHY  All Rights Reserved
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THE R TURNTABLE

Manufacturer’s Specifications
Turntable
Drive System: Belt.

300 rpm.
Speeds: 33'5 and 45 rpm.

ed.
Rumble: —73 dB, DIN B weighted.

Motor Type: 24-pole synchronous,

Wow & Flutter: 0.04%, DIN weight-

Tonearm

Effective Mass: 13 grams without
cartridge.

Pivot Friction: Less than 20 mg,
horizontal or vertical.

Effective Length: 9 in. (229 mm).

Stylus Overhang: 0.6 in. (15 mm).

Allowable Cartridge Weight: 3 to
9 grams.

Tracking Force Range: O to 3
grams.

Cable Capacitance: 85 pF.

General Specifications

Dimensions: 18.2in. (46.2 cm) W X
1525 in. (387cm)y D x 7in. (17.8
cm) H with dust cover closed; 17 in.
(43.2 cm) H with dust cover open.

Weight: 18 Ibs. (8.2 kg).

Price: $450.00 with tonearm, $325.00
without tonearm.

Company Address: 10 American
Dr., Norwood, Mass. 02062

Reprinted with permission from Audio Magazine, © CBS Inc., 1984.
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The September and October 1962 issues of Audio con-
tained a two-part article by Edgar Vilichur, Acoustic Re-
search's founder, which belongs in the library of every
turntable designer. By studying the best features of older
turntables (such as the late-'60s Weathers and H. H. Scott
designs), and digging out long-buried engineering data
(such as the correct equations for minimizing lateral track-
ing error in pivoted tonearms), Villchur put together quite a
“. . thorough analysis of the physical principles and geom-
etry involved in the design of an arm and turntable.” Villchur
emphasized ideas such as:

e Mounting the platter and the tonearm on a rigid sub-
chassis in order to minimize unwanted refative motion of the
stytus and platter;

e Using very compliant springs to obtain a suspension
frequency below 5 Hz, in order to provide maximum isola-
tion of the platter and stylus from external vibraton;

e Minimizing the effective inertial mass of the tonearm
(regardless of its total mass), for dramatically improved
stylus tracking;

e |ocating the arm's vertical pivot in the same plane as
the record surface, to eliminate warp wow;

e Maintaining constant platter speed despite the drag of
the stylus in the groove and that of a Dust Bug disc cleaner,
and

e Evaluating turntable performance with “weighted'
measurements of rumble and fiutter that correctly retlect
their audibility.

The culmination of Villchur's analysis was the original
Acoustic Research turntable. It was introduced in 1962 at a
list price of $58 (a remarkable bargain even in those pre-
inflationary days), becoming both a popular best-seller and
a critical reference standard. More than a third of a million
AR turntables were sold over a 17-year period, and, thanks
to its simple and reliable design, many of those are still in
use today.

Minor faults in the product, such as a foam mat that
decomposed and a drive motor that often ran backward,
were soon corrected. But AR made the mistake of continu-
Ing to use its original tonearm, which lacked such niceties
as anti-skating, cueing, end-of-side lift-off, and a convenient
means of adjusting the tracking force. Most seriously, the
arm had enough pivot friction to compromise the tracking of
high-compliance cartridges. (By coincidence the AR turnta-
ble was born at the same time as the original ADC-1, the first
of the new generation of ultra-high-compliance cartridges
that proved to be the old AR tonearm’s downfall )

By the mid-'70s, the direct-drive revolution was in full cry,
and the AR turntable was outclassed by many imported
models which, though sonically inferior, had the advantage
of modern conveniences and good tonearms. So five years
ago, when AR's accountants discovered that rising manu-
facturing and overhead costs had made the turntable a
money-ioser, they chose to shelve it rather than ‘nvesting in
a new arm. Ironically, even as the AR turntable was being
phased out here, a counterrevolution in turntable design
was already underway in Europe, with companies such as
Linn, Thorens, and Ariston (and currently a dozen more)
producing new high-performance audiophile models whose
design is fundamentally similar to the AR'’s. Ultimately, Vill-

chur may turn out to have been as seminal an influence in
the turntable field as he was in loudspeakers (he invented
the acoustic-suspension woofer in 1953).

The excellence of the basic AR mechanism was never in
doubt; some of the best-sounding record-playing systems
of my acquaintance are 15-year-old AR tables fitted with
modern tonearms. Happily, AR has now brought back this
classic mechanism, in a restyled base and with a fine,
Japanese-made tonearm.

The new AR turntable is also available without arm, for
audiophites who prefer to choose their own. AR modified the
original T-bar suspension, shortening the I-beam and add-
ing an open frame to which a wood-composite tonearm
mounting board is bolted, so other arms may be substituted
if one simply replaces the mounting board. The excellent
bilingual (English/French) instruction manual explains in de-
tail how to trim the spring tension to compensate for the
different weight of another arm, and how to determine
whether the motor must be shimmed to recenter the drive
belt on the pulley.

Measurements

The following measurements were made by my col-
leagues Alvin Foster and J. K. Pollard of the Boston Audio
Society:

The turntable speed, which is not user-adjustable, was
unaffected by variations in power-line voltage from 75 to 130
V, and was exactly correct at both 33"z and 45 rpm. (The
speed is changed by lifting off the outer platter and moving
the belt to the larger or smaller of two pulleys on the motor
shaft ) The DIN-weighted wow and flutter was 0.05%, which
is excellent.

The drive torque was relatively low; under a 10-gram load
the platter speed dropped by 0.27%, so if you plan to use a
Dust Bug brush you may want to reduce its drag by taping a
coin on its rear end as a counterweight. The instruction
manual recommends dusting the drive belt annually with
talcum powder to minimize slippage, which will help the
platter to maintain correct speed despite modest variations
in drag. Nevertheless, a Discwasher brush stops the platter
completely, as it will most belt-drive units.

The new AR tonearm, a straight, black anodized-alumi-
num medium-mass arm, comes with a carbon-fiber head-
shell that is similar to (but, unfortunately, not plug-compati-
ble with) the ADC-type headshells that are used by several
brands of turntables. The tonearm'’s indicated vertical track-
ing force was accurate withint 0.1 gram at all settings.
Evidently, the anti-skating control is calibrated to balance
the side-thrust on the stylus at average groove-modulation
levels; with a 1-gram tracking force, an indicated 1.5-gram
setting of the anti-skating control was required to obtain
optimum tracking of very heavily modulated grooves.

The damped cueing worked well, but, since the cueing
lever is on the floating subchassis, the entire platter/arm
assembly tended to rock when the lever was touched. As
with many other designs, the anti-skating force moves the
arm slightly outward when it is raised.

The new AR tonearm, like most of today’s arms, violates
one of Villchur's dicta: The vertical pivots are nearly a half:
inch above the record surface, which means that some
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The AR sounds as good as

. its measurements suggest,
and its splendid

performance is matched by
an elegant appearance.

warp wow may be audible when playing imperfectly flat
records.

The captive tonearm cable, after emerging from the tone-
arm pitlar, is looped in a semi-circle before being attached
to the base of the turntable This is to minimize the stiff
cable's tendency to transmit vibration to the floating sub-
chassis, bypassing the soft suspension. (Some turntable
makers neglect this important detail.) The remaining length
of cable, which terminates in gold-plated phono plugs, is a
relatively short 32 inches. The measured cable capacitance
was only 82 pF per channel.

Although AR has made no special claims about the
damping of the infrasonic tonearm/cartridge resonance,
their new arm turned out to be remarkably well damped. Its
infrasonic behavior was assessed with the Shure V15 Type
IV cartridge, to aliow comparison with previous tonearms
tested with the same cartridge. With the pickup's damping
brush disengaged, the amplitude of the infrasonic reso-
nance typically exceeds 20 dB in tonearms that have low
pivot friction and no damping, but in the new AR arm, the
resonance, at 7.5 Hz, peaked at only 8 dB. The combination
of the V15's damping brush and the tonearm's damping
yielded virtually ideal behavior: With the brush down, the
infrasonic resonance became a gentle 2-dB rise in the 11 to
16 Hz range, with a rapid roll-off below 9 Hz.

In normal tonearms, the infrasonic resonance produces
exaggerated cantilever deflection in response to record
surface irregularities and warps, with a consequently large
variation in the effective vertical tracking force holding the
stylus in the groove. We used a strain-gauge cartridge to
observe these effects. On a visibly flat record, the variation
in effective tracking force was 0.2 gram peak-to-peak, in-
creasing to 0.5 gram on a disc with a severe, 4-mm warp.
These are excellent results, bettered only by a reference
arm, which is equipped with paddles and a trough of sili-
cone oil for optimum damping.

The spectrum of the rumble was measured with the aid of
the Thorens Rumpelmesskoppler, a device which attaches
to the spindle to provide data uncontaminated by the cut-
ting-lathe rumble inherent in test records. The AR turntable
had less rumble than any other turntable we have measured
to date. Its low-level rumble was mainly infrasonic, with a
narrow peak of —40 dB (unweighted) centered at 6 Hz,
droppingto —60dB at 12 Hz, —70dB at 20 Hz, —80 dB at
30 Hz, and —90 dB at audible frequencies. With this turnta-
ble, the only rumble that you ever hear will be the fault of the
record manufacturer.

The new AR turntable, fike the original, has one remark-

ably serendipitous characteristic. The inner and outer cast-
aluminum platters, tested separately, had very pronounced
resonances, with clear, bell-like tones when tapped. But
when the outer platter was installed on the inner piatter
(even without a mat), the assembly became, quite amazing-
ly, dead! Since there is no need for a rubber platter mat to
absorb metallic ringing, AR provides a simple felt mat to
cushion the disc.

In an informal test of the turntable's isolation from external
vibration, we placed the unit on the test bench 1 meter away
from a full-range speaker and turned up the preamp'’s vol-
ume control until a low-frequency feedback howl occurred.
The test was repeated with a second turntable in the same
location (a Kenwood KD-500 direct-drive model fitted with
an SME Series lll Improved tonearm), and the difference in
system gain was noted. The gain could be raised 19 dB
higher with the AR than with the reference turntable, an
impressive confirmation of the legendary effectiveness of
the AR's suspension. However, the very low frequency (3
Hz) of the suspension resonance also means that the turnta-
ble must be placed on a stable cabinet or shelf that will not
transmit any lateral or tipping motion to the turntable base.
Such motions (which can be caused by heavy footfalls on a
poorly supported wooden floor} will cause severe flutter or
groove-skipping.

The AR turntable’s thin felt mat is not as effective as a soft-
rubber platter mat at suppressing the microphonic behavior
of LP discs (the tendency of the large, thin disc to pick up
the loudspeaker's sound directly from the air and couple it
to the stylus). This was assessed by placing the stylus in the
groove with the platter rotation stopped, playing midrange
white noise at a high level, and measuring the cartridge
output. The microphonic sensitivity of the AR was about
average. It was improved about 6 dB by substituting a
Platter Matter mat, but the latter's 1-pound weight nearly
bottomed the turntable’s soft suspension. While the spring

- tension could have been adjusted to compensate for this

extra weight, doing so would have probably raised its fre-
quency and so this is not recommended. Audiophiles who
are concerned about disc microphonics may wish to investi-
gate the use of a spindle clamp, perhaps with a thinner soft-
rubber mat.

Conclusion

In listening tests, the new AR turntable/tonearm system
sounded every bit as good as its measurements suggest. Its
most notable characteristic (thanks, no doubt, to its freedom
from rumble and acoustic feedback) is the clarty of the
reproduced sound—with bass that is well-defined and non-
boomy, open and transparent midrange, a deep and stable
stereo image, and an aimost palpable sense of hall ambi-
ence with good recordings. The splendid performance of
this product is matched by its elegant appearance—which
I in gorgeous contrast to the plain-Jane box of yore. Wel-
come back, AR! Peter W. Mitchell

Peter W. Mitchell is a freelance writer (specializing in
audio, video, and microcomputers) and a consultant
providing design advice and technical writing to NAD and
other manufacturers.

Reprinted with permission from Audio Magazine, © CBS Inc, 1984.
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AR STEREO REMOTE CONTROL

HIRSCH-HOUCK LABORATORIES

CONNECTED in the tape-monitor loop of an amplifier or receiver or
between a preamplifier and power amplifier, the AR Stereo Remote
Control (SRC) provides wireless remote control of system power, vol-
ume, and balance as well as permitting replacement of the regular
program source by any high-level source connected to its extemal-
processor-loop (EPL) jacks. The SRC also has tape input and output
jacks to replace the ones in the amplifier, with tape playback selected
by a flush-mounted button on the top.

The black plastic case of the AR SRC is 11/ inches wide, 5% inches
deep, and 1% inches high. It consumes only about 6 watts from a 120-
volt ac. power line and is normally left energized at all times. On its
front edge are the receiving window for the infrared signals sent by
the battery-powered handset and five easily visible green or red
status lights. One green light indicates that the system power is
switched on and another that the stereo channel levels are balanced.
A third green light goes on only while a signal is being received from
the remote unit. One red light shows that the 20-dB mute function is
activated (the SRC always comes on with the audio output muted to
prevent inadvertent overdriving of the speakers), and another lights
when the EPL source is selected. The various input and output jacks
are located on the rear edge of the SRC together with a single
switched a.c. outlet that can control up to 600 watts.

The remote-control handset is also black and resembles a scaled-
down version of the main SRC unit. It has four flush-mounted press
plates pivoted at the middle. The power control tums the system on
or off, and the voLume control raises or lowers the volume, depending
on which side of the plate is held in, in steps of 1.5 dB over a range of
75 dB, with a “full off” limit of at least —85 dB. The saLancE control
operates in a similar manner, shifting the balance to the left or right as
the corresponding side of the plate is pressed. Finally, the muTe/epL
plate controls the muting and program-source switching; each side is
used for both on and off functions on alternate operations.

These eight basic remote-control functions are expanded to a total
of fifteen by using the rower switch as a kind of "shift key” Just as
a typewriters shift key selects altemative characters for the same
keystrokes, pressing the "on” side of the SRCs power control plate
after the system has already been tumed on makes altemative func-
tions for the other controls available. The shift mode lasts for 2
seconds after power is pressed, and then the controls revert to their
basic functions.

In the shift mode, the voLuME control initiates a more rapid change
of volume level than normal, and pressing one side of the saLANCE
control silences the other channel completely. If shift operation is
followed by pressing epL, the two channels are instantly balanced; if
MUTE is pressed, instead of the regular 20-dB volume reduction, the
signal is completely silenced. Finally, if the shift operation is followed
by pressing the other side of the rower plate to tumn the system off, a
“sleep switch” function is activated and the system stays on for
another 30 minutes before automatically switching off.

The AR SRC has a rated maximum gain of unity (0 dB) with
a nominal output level of 1 volt and a rated peak output at clipping
of 45 volts. Its distortion is rated at 0.0 per cent or less from 20 to
20,000 Hz at a I-volt s output, and the A-weighted signal-to-noise
ratio is better than 95 dB relative to | volt at the maximum volume
setting (the noise level decreases at lower settings). The frequency
response is specified as = 0.25 dB from 6 to 60,000 Hz at any volume-
attenuation setting up to 50 dB. The input impedance is 100,000

ohms for the selected input and 33,000 ohms for the other input;
the output impedance is 330 ohms for the main output and 220 ohms
{plus the source impedance| at the tape and EPL outputs. Price:
$159.95. Teledyne Acoustic Research, Dept. SR, 10 American Drive,
Norwood, Mass. 02062

® Laboratory Measurements. We tested the AR SRC with a stan-
dard load of 10,000 ohms in parallel with 1,000 picofarads. It passed
our bench tests with flying colors. The output clipped at 3 volts rms
(roughly equal to the rated peak level of 4.5 volts). The distortion at
1,000 Hz was less than 0.003 per cent at any output level up to 3 volts.
The A-weighted noise was —97 dB referred to | volt at maximum gain.
The channel separation was 89 dB at 1,000 Hz, and crosstalk from the
EPL input to the main input was better than — 78 dB in the midrange
(1,000 Hz or below) and —42 dB at 20,000 Hz. The isolation from the
tape input to the main input was 50 dB at 1,000 Hz. The frequency
response was flat within +0, —03 dB from 5 to 50,000 Hz, reaching
—1dB at 100,000 Hz and — 3 dB at 130,000 Hz. The attenuation steps
were quite accurate, typically 1.2 to 1.8 dB over the full control range.
At the normal (lower) rate of volume change, going from minimum to
maximum volume required about 10 seconds. In the shift mode it
took about 4 seconds.

® Comment. The AR SRC proved to be an extremely useful adjunct
to a music system. It always worked as expected, with never a trace of
an unwanted sound or anomalous behavior. Like most wireless
remote controls, this one operated with full effectiveness from any-
where in the room and usually did not require that the handset be
pointed at the main units. (We even used it at the other end of the
room, facing away from the receiver, by bouncing the infrared signal
froma wall.)

The SRC has at least one other unexpected application that for
some users could supersede its advertised purpose. It has all the
functions of a high-quality preamplifier except phono equalization
and tone controls. If your regular programs are from high-level sources
such as a tuner, tape deck, or CD player, the SRC provides all the
controls you are likely to need, including switching between two of
these sources (or three if you use the manual tape switch). This is in
addition to its full remote capabilities, compact size, low cost, and
superlative electrical performance. Not many preamplifiers can match
the low distortion, flat response, and almost unmeasurable noise of
the SRC, and those that do are usually considerably more expensive.
All in all, the AR SRC is an intriguing, useful product and a good value

well ) )
as well — lulian D. Hirsch

Reprinted trom STEREO REVIEW  All Rights Reserved

1984 Z:ff-Davis Publishing Company
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As usual, speakers were
numerous at CES, and
most were eminently
forgettable. But I found
some interesting exceptions.

Continued from page 78

deal more to say about this unusual
speaker, which | unfortunately was un-
able to hear when | visited their room.
Obviously, an early audition is in order.

B & W had a lot to show at their
press conference, not the least of
which was their new Model 808, which
becomes the flagship of the line. It was
designed in response to requests from
record companies (particularly EMI)
for a speaker with all the desirable
characteristics of the 801F (now virtu-
ally the official monitor speaker for the
classical recording activities of most of
the major record companies) but with
the abllity to operate at very high out-
put levels, e.g. 120 dB plus!

The Model 808 is not an update of
the 801F, but is an entirely new design,
purpose-built to satisfy the record
companies’ requirement. Thus, new
bass drivers were designed, as were
new Kevlar midrange drivers and a
new high-efficiency tweeter. All were
configured through extensive use of
laser interferometry and computer in-
terface studies, and the new cabinet
and crossover were similarly de-
signed. | am deliberately glossing over
the same details of the 808, since the
exigencies of time at the press confer-
ence ailowed but a tantalizingly brief
audition of it. Nonetheless, the stentori-
an, but ultra-clean blast of some pop
and rock music | heard was enough to
anticipate that the Model 808 will be-
come a classic speaker in the tradition
of the 801F.

B & W, cognizant of the increasing
populartty of component video moni-
tors, and the imminence of the new
FCC-approved stereo TV transmis-
sions, also introduced the VM-1 and
VM-2 video monitor speakers. These
speakers are specially designed with
no magnetic field by using driver
shielding. Placed in cheek-to-jowl ad-
jacency to the sides of the video moni-
tor, there was no picture distortion
whatever. These are true high-fidelity
speakers, with a sensitivity of 90 dB
SPL at 1 meter for 1 watt into 8 ohms:
power handling of the VM-1 and VM-2
is 75 watts and 100 watts respectively.
Frequency response of the VM-1 is 50
Hz to 20 kHz; the VM-2, 30 Hz to 20
kHz. The VM-1 is a 2-way speaker; the
VM-2, a three-way unit. Both units use
a 26-mm polyamide tweeter and a 200-
mm diameter bass-midrange driver

Sansui PC-X11 audio processor

with specially impregnated composite
short-fiber cones. Distortion in both
models is less than 0.5% third harmon-
ic from 90 Hz to 20 kHz at 96 dB SPL |
have already used the VM-1 model
with a video monitor and the perfor-
mance is quite remarkable. The fidelity
of reproduction from Dolby stereo
movie videocassettes is far superior
than with the speakers furnished with
the video monitor. Best of all was a live
TV transmission of the United States
Marine Corps Marching Band on the
Fourth of July. After all, TV sound is
wideband FM, and the crisp tattoo of
the snare drums, brazen blare of the
frumpets, shimmering cymbal clashes
radiating myriads of high-frequency
harmonics, and the solid, satisfying
whump of the bass drums were thrilling
in their realism. And this was only
mono! Perhaps by next Fourth of July it
will be broadcast in stereo!

John Marvoskis introduced his Janis
System Three mini-subwoofer. This
unit is an 18-inch cube, employing a
new 12-inch polypropylene cone driv-
er. Crossover point is 100 Hz. At 30 Hz,
harmonic distortion is under 1%. The
—3 dB point is 24 Hz. The response of
this mini-subwoofer is almost identical
to the original Janis W-1 model but with
less output. The price of the W-3 sub-
woofer is $500 in standard walnut or
oak; rosewood is $75 extra. The Inter-
face 1A crossover and a 45-watt ampli-
fier are sold only as part of the System
Three, with the W-3 subwoofer and In-
terface 1A priced at $795 complete.
John had teamed up his new W-3 mini-
subwoofer with Quad ESL-63 and, al-
ternatively, the new Duntech PCL-3
wall loudspeakers. The W-3 mated
particutarly well with the PCL-3. On my
Crystal Clear recording of Virgil Fox
playing French organ music, the
mighty 32-foot pedal tones were repro-
duced with awesome sonority and ac-
curacy, while the Duntech reproduced
the State Trumpets of the Ruffatti organ
with brazen clarity, cutting through the
thick texture of sound from the multi-

tude of pipes. Best of all, the organ
sound above the 100-Hz crossover
was singularly free of the nasal color-
ations which so many speakers im-
pose on organ music. Obviously, the
new Janis W-3 mini-woofer and the
Duntech PCL-3 are a very synergistic
combination.

The Duntech exhibit was right next to
the Janis room. Warren Weingrad, of W
& W Audio (importers of the Duntech
wall loudspeakers), was on hand to
demonstrate the big brother of the
Duntech PCL-3, the new PCL-5 wall
loudspeaker. You may recall my rath-
er unbridled enthusiasm for the Dun-
tech PCL-3 wall loudspeaker in the
April issue. | was impressed most of all
by the accuracy of the speaker and its
utterly neutral, uncolored sound. |
readily admit that | am ultra-sensitive to
resonant colorations in a loudspeaker,
believing this to be the single greatest
flaw that corrupts the illusion of reality
in most loudspeakers.

| was enthusiastic about the PCL-3
but the PCL-5 is, at the very least, an
order of magnitude better. How did the
PCL-5 sound? In a word, marvelous.
With its efficiency, it can play quite
loudly. Warren was playing a Telarc
CD of Michael Murray organ music and
the great clarity and huge sonority of
the pedal bass prompted people to
clam a subwoofer was being used!
Transient response is outstanding—
the piano in the "Trio” recording | re-
viewed in the May issue had a natural-
ness most people found hard to be-
lieve. String tone was smooth, sweet,
and blessedly free of edginess. Above
all, there was a tonal neutrality, with
lovely delicate flute passages unbe-
smirched by amusical coloration. War-
ren's room was always crowded and
reviewers from the little magazines
were bugging him for review speakers.

Even the relatively brief audition |
had of the PCL-5 has convinced me
that John Dunlavy deserves a tip of the
hat for his extraordinary audio engi-
neering design work. 4
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Enhance your listening pleasure and
increase your knowledge of sound
systems with this collection of books
selected by the editors of AUDIO
magazine.

Sound System Engineering/Davis
Complete design and installation guide
for sound systems in halls, studios,
theaters, and arenas. $21.95

Music, Speech, High Fidelity/
Stong & Plitnik Plain-language
descriptions of the basic acoustical
principles in music, voice, and hi-fi
sound. $20.00

’84 Audio Blue Book/Orjor Lists
average prices for used equipment by
make, model, amount of weatr, etc.
$95.00

Audio Cyclopedia/Tremaine Often
called “the best single-volume
reference,” this 1700+ page volume
uses a handy question and answer
format. $44.95

The Microphone Handbook/Eargle
This eminent recording engineer
discusses basic mike theory and offers
lots of practical “how to” advice. $31.95
Acoustic Techniques for Home
and Studio/Everest Easy-to-
understand explanations of acoustic
theory, recording technique, and design
practice for both studio and home.
$19.95

The Recording Studio Handbook/
Woram Practical guide to recorders and
recording, with emphasis on real-world
situations by a veteran recording
engineer. $39.50

Sound Recording/Eargle One of the
best books available on the technical
aspects of sound and recording. $24.95
Designing, Building & Testing
Your Own Speaker Systems/
Weems Several projects with off-the-
shelf components, plus theory and
practical data on crossovers, ported
and closed boxes, horns, etc. $8.95

ORDER TOLL-FREE

1-800-833-6363

CA residents call 1-619-466-0866

Use your VISA /MasterCard or AMEX card
when calling the ODME Direct Order Desk
Mon.-Fri. 8:00AM-5:30PM PST

Send all orders to:

ODME
PO. Box 2512
Spring Valley, CA 92077

__ Quantity

Name _ i
Address - o e .

City _—

AmericanRadioHictory Com:

| |
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Spatial Hearing/Blauert
Comprehensive review of how humans
pérceive direction, distance and size of
sound sources. $40.00

Digital Audio Technology/Nakajimi,
et al. Explains digital electronics
revolutionizing sound technology in
Compact Disc players and PCM
recorders.

AUDIO Bound Issues A full year of
AUDIQ is carefully hardbound for easy
reference. Volumes for the years 77,
’79, 80, '81,°’82 and '83 are available.
$40.00 each

IMPORTANT ORDERING
INFORMATION: To insure prompt

processing of your order, please include
the following handling charges with
your order: single book $2.50; 2-4
books $4.00; 5 or more books $6.00.

AUDIO is a registered trademark of CBS, Inc.

Include product description and correct
handling charges when ordering by check or
MO (US FUNDS ONLY). CA residents add 6%
sales tax. Allow 4 weeks for delivery. All prod-
ucts are sold on the basis that you are fully
satisfied or the purchase price will be
promptly refunded.

0O VISA/MASTERCARD ([ American

Express [ Check/MO (US FUNDS)
Card = Exp.

Price



POWER COUPLER DEMONSTRATION IS AVAILABLE
AT MOST OF THE FULL-LINE DEALERS LISTED...

However, many additional Dealers—too numerous to list here—are located thruout the US
with many models on display. If no dealer is shown near you, or you encounter any diffi-

culty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator.”

ARIZONA

Jucson

B & A ELECTRONICS

YUMA

WAREHOUSE STEREO
NORTHERN CALIFORNIA
Berkeley

HONKERS SOUND CO.

Concord

SOUND DISTINCTION

Davis

WORLD ELECTRONICS
Palo Afto

WESTERN AUDIO
Sacramento

NEAL'S SPEAKERS
WORLD ELECTRONICS
San Francisco
LISTENING POST

SOUTHERN CALIFORNIA

Phone 714-556-6191. ask for
“Dealer Locator Operator”
(Insufficient space to fist
ali Dealers in this area)
COLORADO

U.S. STERED STORES
Englewood

GOLD SOUND

Colorado Springs

THE SOUND SHOP
CONNECTICUT
Danbur:

CARSTDN STUDIOS

East Hartford
ELECTRONIC WORLO

Stamford
COUNTY AUDIC
DELAWARE
Dover

SOUND STUDIO
Newark

SOUND STUDIO
Wilmington
SOUND STUDIC
FLORIDA

Boca Raton

CAPTAIN VIDEC
Fort Lauderdale
CAPTAIN VIDEQ

Fort Walton Beach
AUDIO INTERN ATIONAL
Gainesville

TECH ELECTRONICS
Miami

CAPTAIN VIDEC

LAS FABRICAS

Tampa

MAURICE STEREC

HAWAIL

Hilo
YAFUSO T.V. APPLIANCE

Honolulu
HARRY'S AUDIO
VIDEO LIFE

Lihue, Kauvai
JACK WAOA ELECTRONICS

Wailuku, Maui
ADRIAN'S ELECTRONICS
IDAHO

ldaho Falls

PHASE 4 STEREG
ILLINOIS

Chicago

MUSICRAFT

Evergreen Park
MUSICRAFT

Gurnee
OPUS EQUIPMENT

Homewood
MUSICRAFT
Lombard
MUSICRAFT
Morton Grove
MUSICRAFT
Oak Park
MUSICRAFT
Palatine
MUSICRAFT
Peoria
ELECTRONICS DIVERSIFIED

Rockiord

AUDIO ACCENT
INDIANA
Evansville

TED FINK AUCIC
Goshen

McKIBBINS SOUND:

Indianapolis

SOUNC DECISION
Michigan City

SIGHTS AND SOUNDS

New Haven
HJS SOUND

South Bend
SIGHTS & SOUNDS

Valparaiso
WAYNE ELECTRONICS

West Lafayette
VON'S AUDIC
KANSAS
Overtand Park
AUDIO ELECTRONICS
Salina

DEL'S TV

Wichita

AUCIO PLUS
SUPERIOR SOUND
KENTUCKY
Louisvilie
HI-FIDELITY, INC
LOUISIANA

Baton Rouge
NEW GENERATION

LaFayette

NEW GENERATION
Metairie

SOUND TREK
MARYLAND
Annapolis
SPACEWAYS SOUNT

Baitimore
SOUNDSCAPE
STANSBURY STEREQ

Frederick
GOLDEN EAR AUDID

Gaithersburg
AUDIC BUYS

Hagerstown

HUNT AUDIC
Lutherville
GRAMOPHONE, LTD

Rockville

MYER EMCO
Salisbury

SOUND STUDIO INi.

MASSACHUSETTS
Brockton

AUDIO VISION

N. Dartmouth

CREATIVE SOUND SYSTEMS

MICHIGAN
Burton

STEREQ TV VILLAGE
Marquette
AMERICAN TV

Port Huron
WILTON'S TV
Saginaw

LISTENING ROOM

MINNESOTA
Rochester
SOUND WORLD

MISSOURI

Kansas City

SUPERIOR SOUND
NEBRASKA

Lincoin

LIGHTS & SOUNDS FANTASTIC
NEVADA

Las Vegas
UNIVERSITY PRO AUDIO

NEW YORK CITY, and

NORTHERN NEW JERSEY
Phone 201-947-9300, ask for

“Dealer Locator Operafor”
{Insufficient space to list

all Dealers in this area)

NEW YORK—UPSTATE
Albany

SDUNDS GREAT

Buffaio

PURCHASE RADIO

Plattsburg

AUDIO VILLAGE

Rochester
SOUNDS GREAT

Syracuse
SUPERIOR SOUNO
NORTH CAROLINA

Fayetteville
QUALITY SOUND

Winston-Salem
AUDIO VIDEQ CONCEFTS
NORTH DAKOTA

Fargo
WATTS-MORE

OHIO
Akron

OHIO SOUND
Canton

OHIO SOUND
Cleveland

B&B APPLIANCE
OHIO SOUND
Columbus

PALMER ELECTRONICS
Defiance

SOUND STORE

Lima

HART AUDIO

Mayfield Hts

HOME ENTERTAINMENT

Middleburg Hts.
B&B APPLIANCE

North Olmstead
HOME ENTERTAINMENT

Warren

CUSTOM SOUND CO.
Youngstown

CUSTOM SOUND CO.
OKLAHOMA
Oklahoma City
JOHNSON TV & SOUND

OREGON

Coos Bay
PENNINGTON'S AUOIO
Eugene

0
BRADFORD'S HI FIDELITY
Kiamath Falls
HIGH COUNTRY RECORCS
Medford
SOUNDTRACK ELECTRDNIC
Portland
HAWTHORNE STEREQ

AmericanRadioHictory Com

PENNSYLVANIA
Chambersbur

SUNRISE ELECTRONICS
Hermitage

CUSTOM SOUND CO.
Lebanon

MARTY'S MUSIC
McKeesport

HI FI CENTER

Natrona Heights

GOOO HOUSEKEEPING
New Bnghton

TV PARTS

Philadelphia

RADIO 437

SOUND OF MARKET STREET
SOUND SERVICE
Pittsburg

AUDIO JUNCTION

Shiliington
PHOENIX HI FI

Willow Grove
SOUNDEX

PUERTO RICO
Puerto Nuevo

LASER SOUND
SOUTH CAROLINA
Greenville

DON JONES STEREQ
SOUTH DAKOTA
Sioux Falis

GOURLEY DISTRIBUTING
PRO AUDIO

TEXAS

Beaumont

BROCK AUDIO

Houston

HOME ENTERTAINMENT
Midiand

FOLGER'S ENTERTAINMENT
UTAH

Ogden

INKLEY'S

St. George

ARROW AUDIC

Sait Lake City

INKLEY'S

VIRGIN ISLANDS
St. Thom

ELECTHDNICS UNLIMITED

VIRGINIA

Fairfax

CONTEMPORARY SOUNDS
Richmond

GARY'S
WASHINGTON

Bremerton
EVERGREEN AUDIO

Olympia
DESCO ELECTRONICS
WEST VIRGINIA

Morgantown
THE SOUND POST

Princeton

THE SOUND POST
WISCONSIN
Appleton
AMERICAN TV
Madison
AMERICAN TV
Milwaukee

PORT OF SOUND
Oshkosh

AUDIO PLUS
Waukesha
AMERICAN TV



BIG POWER FOR YOUR RECEIVER

Add the power you need for the new digital, dbx or Dolby recordings— without obsoleting your present stereo system!

PC-1...just *39.00!

Don’t sell or trade in your stereo receiver just Jecause you need more power!
The Preamp/Tuner section of your receiver cam now be instantly coupled to a

Soundcraftsmen high-pewer zmplifier with the amazing new PC-1 Power Coupler.

The PC-1connects to your receiver (o integrated amplifier) speaker terminals,
—perfectly matching the inputs of any Soundcraftsmen amplifier! LN

You must HEAR it, to believe it!
The improvement is fantastic!
You’ll love it!

ASK YOUR
DEALER

TO DEMONSTRATE
THE POWER COUPLER
WITH THE NEW PCR800
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AMPLIFER

STEREO POWER AMPLIFIER...

410 watts—MOSFET—
205 watts per channel

7 8 ohms, 20 Hz-20 KHz, less than 0.05% THD...

e 9
vJ 1
300 watts per channel @ 4 ohms... l
“PHASE-CONTROL-REGULATION”" Y .
Soundcraftsmen's research inte Digital Audio Technology has L 9

resulted in a major advance in amplifier design—Phase Control
Regulation® The world's first PCR amplifier, the PCR800, sets =3

s449.2°

continuous performance and reliability standards never before pos- 3 R ey ”,ﬁ'# -
Py

sible in audiophile equipment.

THE WORLD'S SMALLEST, LIGHTEST, MOST POWERFUL CONTINUOUS POWER STEREO AMPLIFIER!

Take this Market Research Coupon to
your dealer, ask for a demonstation of
how ANY receiver or integrated amp can
play FANTASTIC music by adding the
Power Coupler and thz $449.00 PCR300
for ANY of our other high powered
amplifiers).

Then present the coupon for ysur FREE
$39.00 PC-1 when you buy ANY
Soundcraftsmen amp from your participat-
ing dealer.

NEED MORE INFO?

Phone (714) 556-6191, Writ2, or Circle
Reader Card # below for name eof your
nearest Cealer and 16 Page Full Color

Erochure, complete specs and prices.

-----------------------------I
- COUPON—:39.00 VALUE-FREE i
— -
]
: Limited-time offer, Valid at pa-ticipating Dealers only, and subject to cancellation without natice. I
- i
i PC-1 POWER COUPLER
(FREE WITH AMPLIFIER PURCHASE) :
B -
B coomess ) HIP FREE ¥
C-1 TO
cIrY : TATE ZiP [P;E;LER I'
RECEIVER MER .
MAKE AND MODEL
DEALER I
. NAME ) I
| ) DATE b
. MODE SERIAL I
PURCHASED NUMBER I
. Original coupon only is Dealer’s authorization to give FREE PC-1 to Purchaser
it Dealer is out of stock, mai! original coupon to Soupdcraftsmen I
|
We will send PC direct to Purchaser if Coupon is completed and signed by Dealer l
l-----------------------------

« SOUNDZCRAFTSMEN INC o 2200 SO. RITCHEY ¢ SANTA ANA CAQ2705USA. o

Enter No. 30 on Reader Service Card

AmericanRadioHietory Com
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SPECTRUM

IVAN BERGER

THE 800 MILE STYLUS

Stylus Mileage

How long does a stylus last?
Assuming that the average record
plays 22 minutes per side, then at
33%s rpm it will turn 733 times before
the needle hits the run-out groove.
Assuming that the average record (|
just measured one) has an outer
groove diameter of 11%2inches, and a
5-inch inner groove, then the average
groove diameter is 8a inches, and the
average circumference is 26 inches.

Multiply that by 733 turns, and you
get a groove length of about 0.3 miles

per side, playing at an average speed
of about 0.8 mph. No wonder they
recommend checking styli after every
thousand hours—that's 800 miles.

So why do tires of mere rubber last
40,000 miles, when styli of ultra-hard
diamond last a fiftieth as long? In part
that's because only about one tenth
of a tire's tread is on the road at any
given moment—any given spot on a
40,000-mile tire has only accumulated
4,000 miles of actual road contact.
And though the weight it carries is
much less, a stylus's contact area is

so tiny compared to a tire’s that it
carries much higher loads per square
inch. According to George
Alexandrovich, of Stanton Magnetics,
a modern stylus may have a contact
area of about 0.0000002 square inch.
A downward force of 1.5 grams on
that small area yields 7.5 million
grams—16,534.5 pounds—of
pressure per square inch. A two-ton
car resting on four tires with contact
footprints of 5 x 7.5 inches would
exert less than 27 pounds of pressure
per square inch.

These figures are approximate, of
course. Real life is full of variables.
Take that figure | quoted for the
contact area of a modern stylus: It will
vary, says Alexandrovich, with the log
of the stylus force and with the
speed, the compliance of the vinyl
used in the particular disc, and the
stylus design. As a stylus wears down,
its footprint increases, too, as much
as tripling its original area. If a worn
stylus did not increase its area (which
decreases the pressure it exerts) its
effect on record wear would probably
be even greater than it is.

Sound and the Cost of Living
Sound equipment prices have
remained surprisingly stable in this
inflationary era—just look at a 10-
year-old hi-fi magazine or catalog,
and you'll see what | mean. Record
prices have gone up more steeply,
but still at less than the inflation rate.
Nonetheless, both have had an
impact on our cost of living: They're
among the many items monitored by
the government’s Bureau of Labor
- Statistics in making up its Consumer
Price Index. | guess even the
government knows that living isn't
really fiving, without music.

A Deck Named FRED

| recently ran across a professional
open-reel tape deck that cannot
record (though it can erase, a little)
and isn't really designed for playback,
either.

As its name, FRED (for FRee
EDitor), implies, it was designed for
editing. It has a built-in tape cutter
and splicing block, a capstanless
tape drive with nominal speeds of 72
and 15 ips and a 45-ips top, and a
tape counter that reads +1 hour, 59
minutes, 59 seconds.

You can monitor the tape through
stereo headphones or a mono
speaker. A safety switch shorts out
the erase head; when you want to
erase, you hold down a spring-loaded
switch, and the erase current ramps
on and off to prevent clicks and pops
on the tape—perfect for taking out
Iittle glitches. FRED takes 10Yz-inch
reels, has half-track stereo heads,
and sells for $2,475; that's a bit steep
for most hobbyists, but those who
need a FRED can call Digital
Entertainment Corp. at (212) 581-

] 8100 in New York.

Wipe with a Clean, Damp Gadget
One of the advantages first cited

for the Compact Disc was that it

didn't need the elaborate care and

cleaning that LPs do. “Just wipe it off
with a clean, damp cloth” was what | I
first heard—and my own CDs haven't
even needed that, yet. ]

Nonetheless, the list of CD cleaners
keeps on growing. Last | heard,
Allsop, Discwasher, Nagaoka, Nitty
Gritty and Sony had all introduced
them, and I've probably missed a
few. “Why this product?” | asked one
supplier (who, | suspect, would rather
remain anonymous). “Well," he
replied, "“our customers like to feel
involved.”

San Antonio Gets EARS

San Antonio has a new audio club,
the Esoteric Audio Rating Society
(EARS). The club meets bi-monthly,
and carries on such projects as
recording local concerts for radio or
other purposes. For information, write
them at P. O..Box 27621, San
Antonio, Tex. 78227.

98

AmericanRadioHistory Com

AUDIO/OCTOBER 1984

lHlustrations. Philip Anderson



Bit Error

Back in the September, 1983
"Spectrum,” | checked out Len
Feldman's reference to watching
"billions of bits" from a Sony PCM-
701 on his video monitor, and
calculated that it would take about
half an hour to see a billion. Wrong!

Both Audio contributor Peter W.
Mitchell and reader Tom Ace pointed
out that my calculations were off.
According to Mitchell, who does PCM
recording, “There are 1.4 million data
bits per second . . . or 46,993 bits in
each 1/30th second [one video
frame]. A billion data bits go by in
709 seconds (i.e., 11.8 minutes), or in
about seven minutes if you count the
error-correction bits, too. . . . The
formatting of the data as a pseudo-
video signal leaves a fair amount of
blank space around the edges of the
screen, so all the bits are . . . visible,
even on a TV set with typically
excessive overscan.”

The Quality of Mercy
Some components are more
revealing than others, letting you hear
clearly every nuance of the music, but
letting you hear every defect in your
system and the recording, too. The
first is an unalloyed advantage; the
second is often praised as such, but |
find it a two-edged sword. It is good
to unmercifully reveal the defects in
our systems, to correct them. But
since correcting them sometimes
takes more money than we have, it
would be nice to mercifully obscure
them, to simply enjoy music. Maybe
what every system needs is a switch:
"Merciless/Merciful.”

Survivors

A good product can survive
vicissitudes, as the Sequerra tuner
and Apt amps and preamps prove.

The Sequerra 1, one of the first hot
tuners, is more than ten years old, but
still sells. That's a tribute to the tuner
itself and to the late Frederick E.
Barrett, a black business leader
whose company, United Sounds of
America, picked up manufacture of
the tuner several years ago. Mr.
Barrett was cut off in his prime in
1983, but his company and the tuner
continue; they are certainly among
the monuments he would have
chosen for himself.

The Apt line also broke new ground
(especially in preamps), but the
company was limping to a halt—till
last March, when Apt Corporation was
purchased by Wayne Friedrichs, now
its President. The old line is in
production and new models are in the

offing

A Loss of Direction

The myth still pops up in print that
“low-frequency sound is non-
directional.” Add one more word,
though, and it wouldn't be a myth.
That word is: “Relatively.”

The lower the frequency, the
smaller the speaker system producing
it, and the closer that speaker is to
the main speakers, the more difficult it
is to hear where the bass is coming
from. But go to the opposite extreme
(a big woofer system cutting in at
above 150 Hz, placed in the rear of
the room) and you'll be able to hear
where the bass is.

I've heard all these factors ignored,
with predictable results. Take, for
example, the many car-stereo
companies who offered separate
tweeters and “woofers,"” crossing over

at 2 kHz or so, then suggested
mounting the woofers in the back,
because “bass is non-directional.”
Maybe bass is—but a lot of that back
sound was not bass, but midrange.
You could hear the split in the sound,
every time.

Even with a lower crossover, your
ears can find the woofer when it's in a
different direction from the main
speakers. My car's subwoofer, for
example, crosses over at 70 Hz, and |
can tell when it's playing (though not
as much as when it was crossed over
at 150 Hz or so), because it is behind
me, while the rest of the sound comes
from the front. | recently heard a
demo of a three-piece speaker
system. where the subwoofer was up
front, but outboard of the satellites;
you could tell where it was.

The bit about speaker system size |
learned from editing Glen Ballou's
“Sound Reinforcement for the
Amateur” (Audio, March, 1984). Until
then, I'd always known that a
tweeter’s directional pattern
depended in part on the relative size
of the dome or cone and the
wavelength being reproduced. What |
learned from Ballou was that, for
woofers, enclosure size, not just
driver size, is a factor.

I think part of the myth is due to a
confuson between low-frequency
speakers being less directional, or
“beamy,” (which they are, a lot) and
low frequencies themselves being
less directional, or harder to locate
(which they are—but not as muchy).
Close your eyes in a concert hall, and
you can usually tell where the double-
basses are on the stage—not the
pinpoint kind of location you get in
some stereo systems, but a definite
sense of direction, anyway.

Yet even the concert hall can fool
you. At a chamber concert | attended
last year, | could see where the cello
was and hear where it was (from
upper overtones and the bite of the
bow)—yet its bass tones seemed to
come from under the first violinist's
chair. Continued on page 105
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NOW YOU DON'T HAVE
1O PAYAN ARM AND
A LEG FORYOUR EARS.

Becoming an audiophile has always had its price.

We have a way of lowering it.

Introducing two of Yamaha's new high-end
separates—the M-40 power amplifier and the C-40
pre-amplifier.

Both have the highest state-of-the-art circuitry
and features. For the highest quality sound repro-
duction possible.

But at a lower price than ever before possible
from Yamaha.

For pure sound combined with pure power, the
M-40 uses our exclusive Auto Class A circuitry. It
automatically switches from pure Class A opera-
tion to Class AB when music peaks require high

power levels. So purity is never sacrificed for power.

To eliminate crossover distortion during
switching, as well as transistor non-linearity dis-
tortion, the M-40 has our unique Zero Distortion
Rule circuitry.

*Suggested US.A. retail prices

YAMAHA NATURAL SOLINC BTERED CONTROL AMPLIFER C-40

YAMAHA NATURAL BOUNC STERED POWER AMPLIFIER M=3a0

The C-40 uses ZDR in the phono EQ section. For
the purest phono reproduction possible.

And to effectively capture the quieter passages
that today’s digital sources are capable of, the M-40
has a phenomenal 127dB S/N ratio.

The result is excep-
tionally pure and accurate
musical reproduction.
Which is in keeping with
the C-40’s and M-40’s Newl d ramie
purpose—basic, audio- or srilrrx:Iaar‘(’{:gg(ﬁigeecttltlglemaps]vlrj;?t) cimnecl,
phile-quality sound reproduction—pure and simple.

And at $350* for the C-40 and $400* for the
M-40, affordable

So visit your Yamaha dealer. And satisfy your
ears. Without having to sacrifice any other part

€ YAMAHA

Newly designed speaker terminals make

Yamaha Electronics Corporation, USA, PO. Box 6660, Buena Park, CA 90622

Enter No. 75 on Reader Service Card
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YAMAHA CD-2

Natural Sound Compact Disc Player

Compact 3-Beam Laser Pickup

New, Improved LSI Circuitry

High-Precision Digital Fiiter

Simplified 10-Key (Plus Index) Operation

Easy Memory Programming / Convenient Music Search

Versatile Play Mode Selection/Handy Repeat

Disc Remaining Time Indicator/Cordless Remote Control

IS



Yamaha’s foundation as a manufacturer spans
more than a hundred years in a number of
specialized fields. Since the company began as a
producer of reed organs, it has expanded steadi-
ly until today, Yamaha music instruments, sound
reinforcement gear, music education and
popularization programs, motor products, sports
equipment, and of course, audio products, are
renowned worldwide for their highly refined per-
formance. Naturally, the many years spent in in-

SOPHISTICATED OPERATION
COMPLEMENTS SUPERB
SOUND - BEAUTIFULLY

If you’ve been waiting to see just how
good “second generation” compact
disc players could be, your wait is
over. Because the exciting Yamaha
CD-2 is here, now.

One look at the CD-2 proves that

the wait was worth it. First, you see
significant new audio technologies —
a new, compact laser pickup system;
two new LSIs which replace hundreds
of ICs; high-precision filters — the
works. Next you notice the sophisticat-
ed front panel layout, with a stunning

Advanced New Yamaha LSI Circuitry
The CD-2 embodies the special capabilities
that separate Yamaha CD players from con-
ventional products. All of our technologies
are developed in-house, which means our
engineers have complete freedom in produc-
ing the kinds of advanced new technologies

The advanced LSIs developed for the CD-2
incorporate the performance of hundreds of
individual ICs mounted on huge circuit boards.

This complex circuitry has
been refined into just two
integrated circuits.

tensive research and development in all these
fields has resulted in a vast and varied store of
technology. Moreover, the finely balanced inter-
relationship between the many Yamaha in- house
technologies, production facilities and product
groups creates a highly efficient network that
makes it possible to achieve optimum quality and
performance in every product.

Yamaha audio know-how, however, does not
stop at technology. Each and every new audio
product must face the most demanding challenge
imaginable: the critical ears of Yamaha music in-
strument designers. Unless the reproduced sound
is exactly like the real thing, the product is not
considered finished. Yamaha gives you vast
technology tamed by musical sensitivity — a claim
no other audio manufacturer can honestly make.

array of controls which allow faster,
more versatile and convenient opera-
tion than ever before — 10-key data
input, memory store/cancel/check,
three-way music search, three-mode
playback, multi-function and remain-
ing time indicators, even an automat-
ic 3-second inter-song spacer function.
Plus the unsurpassed convenience of a
full-function remote control unit.

Then there’s the final payoff — sleek,
modern styling. The CD-2 looks every
bit the sophisticated audio component

that meet their exacting requirements —and
standards. The original LSls incorporated in
the CD-2 are a prime example of this. Be-
cause we're one of the few audio manufac-
turers to produce our own LSI circuits, we
applied that know-how to develop two new
super LSls that do the job of hundreds of
semiconductor chips. And do it better. They
handle the enormously complicated func-
tions of signal processing, servo control,
and digital filtering with unsurpassed
accuracy and reliability, resulting
in audibly superior sound
quality —the high musical
standard that only
) Yamaha can reach.

The resulting LSI chips
provide the CD-2
with extremely high

able with conventional
circuit configu-
rations.

AmericanRadioHictory Com

precision and outstand-
ing reliability, unobtain-

it is. Adding it to your stereo system
will show the world that it has come
of age. The digital age. The Yamaha
CD-2 audio performance age.

High-Resolution Digital Filter

Another important advantage of Yamaha's
new LSIs is the incorporation of a unique
digital filter system that doubles the 44.1
kHz sampling frequency to 88.2 kHz, effec-
tively doubling the playback resolution. By
placing the sampling frequency so far above
the highest audio frequency to be reproduc-
ed —4 times higher instead of 2 times highe
—a relatively simple filter circuit with a gent]
cutoff slope can be used to remove the
sampling frequency from the music signal.
This not only eliminates the need for com-
plex filtering circuitry, but the filter itself
greatly reduces phase distortion, which can
be a problem with conventional filtering sys-
tems. You’'ll notice more natural, vibrant
sound, especially in the high frequency
range.

Compact 3-Beam Laser Pickup

The microscopic tolerances required in laser
pickup systems leave absolutely no room for
error— deviations of a few microns can resu
in degradation of sound quality. Again,
Yamaha has provided a superior system for
the CD-2. A 3-beam laser pickup so excep-
tionally high in tracking accuracy that dis-
tortion caused by “spurious data” pickup is
virtually eliminated. Every bit of precision
performance built into compact discs is de-
livered with stunning clarity and fidelity —
digital audio at its fantastic best.



Dversampling Digital Fiter
amaha Orignal LS|

Insurpassed Operating Sophistication
‘he advanced circuitry developed for the
’D-2 does more than provide exceptional
1usical reproduction performance. They
ring incredible sophistication to operation,
s well. But don’t confuse “sophisticated”
Jith “complicated.” There’s not one feature
m the CD-2 that doesn’t contribute directly
2 easier, more flexible operation, giving
'ou greater flexibility in controlling playback
han ever before. The CD-2 elevates the
tate of listening to state of the art.

‘hree-Way Play Mode Selection

he CD-2’s versatility becomes readily evi-
lent as soon as you load a disc. Aiter the
lisc has been loaded into the slide-out tray,
ou can close it in any of three ways—by
iently pressing the tray front, touching the
Dpen button again, or pressing the Play
yutton. But the convenience is just beginn-
ng, because you now have three playback
nodes to choose from to get your music off
o the right start. In the Auto mode, play-
sack begins as soon as the tray is closed. In
he Normal mode the CD-2 waits until you
ress the Play button —this is the mode used
o program the CD-2. Finally, the Single
node plays one song at a time and pauses,
vhich makes it handy for taping selected
»arts of discs.

simplified 10-Key (Plus Index)
Jperation

L0 music input keys, plus a special index
tey, make selecting the songs or sections
»f selections you want to hear a smooth,
>ushbutton operation. After you've loaded
1 disc, you can begin playback from any
ielection just by keying in the appropriate

=

Natural Sound Compact Disc Player

MEMORY

STORE - CANCEL CHETK

PLAY/PAUSE |

number. During playback, too, you can skip
to any other selection at any time merely by
pressing that number. These keys also per-
mit easy programming of songs merely by
pressing the numbers of the songs you want
to hear. These keys also allow easy cueing
of index points in discs which contain these
points.

Easy Random Memory Programming

It seems that even our favorite discs contain
a selection or two that we don’t particularly
like. Or maybe our favorite song is some-
where toward the end, but we want to hear
it first. No problem with the CD-2, as its ran-
dom memory playback function allows you
to “reprogram” a disc to get just the
playback order you want—up to 12 songs
in all. That's enough capacity to even let
you hear your favorite songs more than
once. What's more, programmed selections
can be easily cancelled with the Memory
Cancel button, and the numbers and total
remaining time of the programmed selec-
tions can be checked while in the stop
mode merely by pressing the Memory
Check button.

Convenient 3-Way Music Search
Sometimes it's not practical, or even possi-
ble, to find certain portions of the disc by
referring to the information on the disc jack-
et and re-keying the player. That's why the
CD-2 offers you three ways to scan the disc
with pushbutton ease and accuracy. The first
of these is with the “+ —" bar, which per-
mits locating the pickup at the beginning of
any selection or index point on the disc. Say
you're playing a song and decide you want
to skip to the next one (or the next pro

AmericanRadioHictorv Com’

grammed selection, or the next index point
in the index mode) —merely press the “+”
end of the bar and playback will start from
the next song immediately. Pressing it again
will advance the pickup to the beginning of
the next song or index point, right on to the
end of the disc. Pressing the “— " side re-
turns the pickup to beginning of the selec-
tion, and pressing it again moves it to the
start of the previous song. The “ <> " bar
controls fast forward /reverse, but in two
ways. When the CD-2 is in the Play mode,
the search operation starts slowly for three
seconds, then increases to high speed. While
this is happening, playback sound is muted
20 dB to allow you to hear when the desir
ed section is found. With the CD-2 in the
Pause mode, one minute of disc time is
covered in one second for extremely fast
forwarding and reversing.

With all music search functions, the current
selection number and elapsed time location
of the pickup on the disc are displayed for
real-time visual confirmation of these opera-
tions.

Three-Way Music Repeat

There are times when we want to hear a
disc, or certain parts of it, over and over,
such as during a party, or after purchasing
a favorite artist’s latest album. Again, the
CD-2 provides all the versatility you want,
with 3-way repeat. To repeat the entire
disc, just engage the repeat button. Or pro-
gram the CD-2 first for selected songs or in-
dex points —the CD-2 will repeat-play the
programmed selections. Or designate any
A—B segment of the disc for playback—the
choice is yours with the CD-2.



Full-Information Multifunction
Indicators

With turntables and most tape decks, you
have no indication of such useful informa-
tion as remaining playback time, for exam-
ple. The CD-2 provides this, and much,
much more— all the information you need,
instantly and accurately.

When you load a disc, you get an automatic
display of total disc playback time and the
number of selections on the disc. As the disc
is being played, elapsed time is displayed in
minutes and seconds— and remaining time
is available at the push of a button, a handy
feature when making tapes. Also, memory
programs can be reviewed at the touch of a
button, showing both the selection numbers
and total remaining playback time in
sequential order.

Other indicators tell you whether or not a
disc is loaded, play, pause, or stop operating
status, and whether program sequences and
repeat play sequences are preset into mem-
ory— everything you need to know, at a
glance.

Space Play Function for Flawless
Taping

Today’s sophisticated cassette decks often in-
corporate a music search function. To work
properly, however, a gap of at least three
seconds must be left between selections on
the tape. The CD-2 will make these gaps for
you, automatically, allowing you to create
recordings that will perform flawlessly in
audiophile class cassette decks.

'
gy =
Natural Sound Compact Disc Play

Relaxed, Cordless Remote Control RS-2 Cordless Remote Contrel Unit
Operation

We've explained the major operating fea-
tures that make using the CD-2 an audio-
phile’s delight. Now here’s a feature every
user will enjoy— cordless remote control. All
of the CD-2’s main operating functions can
be controlled from across the room, with
pushbutton ease and convenience. But
there’s more good news—the RS-2 remote
control unit is supplied as standard equip-
ment. What would be an attractive option
with other CD players, if it were available, is
part of the CD-2 package. Which makes it
even more irresistible.

The CD-2 is available in the standard Yamaha silver front panel finish for stylish compatibility with any
audio system, and any listening environment. An RS-2 cordless remote control unit is standard equip-
ment with every CD-2 CD player.

CO-=2 SPECIFICATION & N

System Compact disc digital audio system S_pace Play Spaced at intervals of 3 seconds during norm_al,
AUDIO CHARACTERISTICS - __program or A—B repeat playback
Frequency Response 3—20,000 Hz, +05dB_ Repeat A through B, all selections, or all selections in
Harmonic Distortion Less than 0.0015% (1 kHz) memory
Noise +Harmonic Distortion  Less than 0.004% (1 kHz) Reset Press the Stop key twice B
Dynamic Range Better than 96 dB - Auto Pause Pause for each selection, or each Iime?ogram
S/N Ratio Flat 96 dB (1 kHz) is repeated (Single play mode)

IEC Flat 100 dB (1 kHz) Disc Loading Motor driven horizontal loading

IEC A 102 dB (1 kH2)

DIGITAL SIGNAL PROCESSING

‘Wow and Flutter Unmeasurable - w(Sptical Pickup 3-beam laser - -
Channel Separation Better than 95 dB (1 kHz) _Error Correction CIRC
Output Voltage 2 V (at 600 ohms) DI/A Conversion 16-bit linear

FUNCTIONS

Filter Digital filter + (7th order LC filter)

Program Selection
keys

Direct with 10-key panel. Sequential with + and —

GENERAL
Power Supply

Matched to supply voitage and frequency of each

Playback Programming

10-key entry, confirmation with check key, Up to 12
selections, random playback

area

Power Consumption

High-Speed Search

?speed fast foward/reverse with sound,
high-speed search in pause

Dimensions (W x Hx D) 435x93x290 mm (17-1/8"x 3-5/8"x 11-358")

4.8 kg (10 Ibs. 9 0z.)

Remaining Time Display With check key

For detaiIsTIea_se contact:

Specitications &Eject to change without notice

- ) YAMAHA

NIPPON GAKKI CO., LTO. HAMAMATSU, JAPAN
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The time-hallowed steam
railway demo record lives
on, in CD form. But other
forms of transport are
diluting the tradition.

Continued from page 99

More Automation

Two more aspects of tape deck
operation have been automated, this
time by Akai, whose new GX-7 deck
has a “Rec Cancel" and an “Auto
Monitor."”

Should you decide you don't want
to tape what you're taping, a poke at

ANAl EBEFTESA L D0,

there is one little catch: As soon as
the tape ends, the deck goes into
stop mode, and the audio output is
automatically switched back to the
"“Source" signal. This means that,
unless you're awake enough to notice
the brief silence while the tail-end
leader passes over the heads, you

the "Rec Cancel” button rewinds the
tape to the beginning of the program
you have just recorded, blanks 4
seconds of tape, and then goes into
“Rec Pause” mode.

the ""Auto Monitor" feature switches
the deck's audio output to the
“Source” mode, automatically
switching to the signai from the
playback head when'you start to
record or play. That's handy—but

When the deck is in “Rec Standby,”

won't notice that the tape has ended
and you're no longer recording.

That, at least, is how Akai tells me
their “Auto Monitor” works—I haven't
used a GX-7, yet. What | have used,
since writing the above, is a Pioneer
CT-A9, which also has an auto
monitor. The Pioneer version,
however, definitely stays in “Tape”
mode when the tape runs out,
shutting off the sound to warn you
that it's stopped recording.

Translation Technology

Taping lectures in a language you
understand is old hat. But how do you
tape them when the lectures are in a
foreign language, with translations
supplied through headphone radios?
When the problem arose on a recent
trip to Japan, | ran a patch cord from
the radio’s second headphone jack to
my recorder’s mike input during the
lectures themselves; during the
discussions afterward, | simply
placed the radio headset over my
recorder’s built-in mike to capture
both the English questions and
translated answers. Rich Warren, of
WFMT and Chicago magazine, also
on the trip, used a similar solution: He
clipped his recorder’s tiny
microphone to his headset, just
outside his ear.

Now's Not the Time ...
Back in the '60s, as | recall, Jim

in a record whose first

mﬁ% m‘%:_ch Siki
Now is the ti :

To turn the record over . ..

e e gl
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Dividing and load matching network LF REFERENCE SERIES MODEL 104/2
L L .

Balanced twin bass drivers

Real wood veneers

‘Coupled cavity bass enclosure

High density damping polymer

Dividing and load matching network MF/HF

Twin chassisless midrange drivers

R

High efficiency ferrofluid cooled HF unit

Separate MF/HF enclosure

Symmetrical MF/HF array

Specially profiled grille

Slim elegant enclosure

Force cancelling alloy bar

J Adjustable screw-in feet
~ Contoured low frequency duct

The Liveable Audiophile Loudspeaker.

Through the use of the coupled cavity bass enclosure and the conjugate load matching
crossover network, England’s legendary KEF has produced the first loudspeaker equally
at home in the most elegant living environment and in the most highly advanced audiophile

sound system. K E F
) The world’s most thoroughly
Send for full details. KEF, 635 Oak Grove Avenue #3A, Menlo Park CA 90425 engineered loudspeaker.

Enter No. 26 on Reader Service Card

AmericanRadinoHictory Com



“A GREAT TURNTABLE DOES NOT COMPROMISE
ONE DESIGN PARAMETER FOR ANOTHER

There is no reason that a maximum performance turntablz should nat  pac=ages the DP-35F% serfornsance iman elegant high gloss <osewood

also be beautiful and simple-to-Lse. Denon can prove it. style veneer kase for $350 —each moae! in the new Denon D>-Series
From the DP-15F, featuring a Cynamic Servo Tracer mricrcp-ocessor offes the maximum cambination of performance, construction quality,
controlled tonearm, flat-twin direct drive motor with magnetic speed comvenience and styliag

detection for $199; to the DP-35= with a Dynamic Servo Trac2r tonearm Tke new D=non DP-Series Turntables. Honest designs that 3ive you
and high density, anti-resonance base for $300; to the DP-45F which something exra for your money withou: taking something else eway.

— - =

————

g

E S B I =S C R T Y

Denon America, Inc., 7 Law Drie, Fairfield, N.J. 07006 (201»575-7810

Prices are for comparison purposes.




TO MAKE A CASSETTE TAPE SOUND LIKE MUSIC,
YOU'VE GOT TO KNOW WHAT MUSIC SOUNDS LIKE.

Think about it. What other tape manufacturer also builds professional it is this unique combination of technical and musical éxpertise that
tecording equipment including 24-track and digital studio tape led Denon to use Dynamic Distortion: Testing to optimize DX cassette
recorders? What other tape manufacturer has 72 years of experience as a tape performance in the presence of real musical signals, not mere
major record company? Other tape manufacturers may talk about: “digital labgratory test tones. The result is the most musical of all cassette tape.

ready,” but do you know Denon developed the digital recording precess Denon DX-Cassetie-tape. When we claim it's better, we say it-with
n1972? = i

T —,

o S L
- - s S _

DENON DX3- 90

DENON ssssamn DX4/90

DENON  mas sen DX?/

DENON E===x DXB/90,
DENON TSy DxM /90

A N T BRI R e e

_ Benicn America, Inc.: 2X taw rive: Faiffisid, N.J, 07006 201.575-7610
Queon tmparts, 350 Griffith St., Mesitreal. Quetec HAT 147, Canada, 514-735-4338




TO MAKE CASSETTE DECKS SOUND MORE LIKE OPEN REEL,
YOU HAVE TO KNOW HOW TO BUILD OPEN REEL DECKS.

An audio cassette shculc be really no more than two miniature Dual Cadstan technologies found on Denon’s DR-M33 and the
Jpen reels in a case. It fallows, therefore, that extracting “open DR-M4< Three-head Cassette Decks. Similarly, the outstanding
-eel-like" performance f-om cassettes will involve miniaturized audio performance of these decks can be attributed to
open reel technology. Denon’s elzctronics experience building the world's finest hi-fi

Denon has been prodicing open reel tape and tape recorders for componznts.
over 25 years. Not simply Ya” machines, but 24-track 2" studio The nat result is the most advanced in the series cf cassette
machines. This open reel technology helped Denon become one of decks considered by serious recordists to be “the most musical
Japan’s largest recording cempanies and a prime supplier of cassette decks available at any price”” Proof that no matter how
2quipment to Japanese recording studios and radio stations. much anycne tells you or charges you, there simply is no substitut=

It also led to the Non-slig Reel Drive Mbtor and Closed-loop fon expe-ience.

T

| —-hh-i--

DENON * DX1/90
DENON susnorae DX4,/90
DENON. =583 DX 7/90
DENON DX8/90

DENON [ETEZYl DXM /90

O "0

DENON = 0OX8, 80 ~
—

— - on < on - SOURCE
= ProsES
'CLOSED LOOF DUal CAPSTAN ':_: .
e DENON  s¢ 3€a0,0mecr shve /SLENT MeECHANSM = vt B STEREO CASSETE TAPE DECK

D E S I G N | N T E G R I T Y

Denon America, Inc.. 27 Law Drive, Fairfield, N.J.07006 (20.) 575-7810




DENON
REFERENGCE
D’S.
AND HERE
ARETHEIR
REFERENGES”

DAL

BEETHOVEN

NTRING QUARTE T Noot IN 1 MAJOR, Opts Nod
STRING QUARTET Neo.3 IN A MAJOR, Opt8. Nos

SMETANA QUARTET

.a sense of air around the instrumentalists that
one ordinarily encounters only in live
performances.”

Fanfare Magazine, September/Qctober 1983

Claude DEBUSSY
PRELUDES DEUXIEME LIVRE
Jacques ROUVIER

“...Jacques Rouvier is a superb technician, with
tremendous power and solidity and remarkably
precise fingers.”

“The sound is excellent: the overall acoustic is
warm, the dynamic range is wide, and the
Steinway's bass is reproduced with stunning

fidelity.” Ovation Magazine, November 1983

E GRE

T
HEINZ R(m
BERLIN RAIIO SYMPHONY TRA

“...the most convincing reproduction of recorded
music I've heard yet. ..”

“ . .for a Schubert Ninth that really sounds like
an orchestra playing ! think this issue has no

equal.” Ovation Magazine, November 1983

j@ aazame

[GENON] Stesso

DIE GROSSE SILBERMANNORGEL
DES DOMES ZU FREIBERG

Hans 0tt0 we @

“This is one of the most exciting organ records
ever made.”

“ ..completely hypnotizing.”

“...uncannily like being in Freiberg's beautiful
cathedral, listening in person to the splendid
organ...”

.. .compelling. .. ! Dreci
“This excellent performance is a revelation in
D"

uncommon fire and precision.”

“. .. the most natural string-quartet sound | have
yet heard on a recording, creating the impression
that the players are sitting right in the room with

the listeer. Ovation Magazine, Novernber 1983

Ovation Magazine, October 1983

Jenon America, Inc.. 27 Law Drive. Fairtietd. N.J. 07006 (201) 575-7810

STRING QUARTET
“RASOUMOVSKY

“For anyone starting a compact-disc collection, |

can think of no better release with which to

begin.”

“The Smetana Quartet'’s version of Beethoven's

Op. 59, No. 1...one of the most exciting

versions of that particular work ever recorded.”
Ovation Magazine, Novernber 1983

BEETHOVEN:SYMPHONY No.3

EROICA

OTMAR S
STAATSKAPELLE BEFL N

“A superb reading as a digital LP, the bass
definition and general clarity are even greater on
the CD, with no loss of warmth.”

Ovation Magazine, Novernber 1983

BEETHOVEN

SYMPHONY No. 9
"CHORAL

SUITNER
STAATSKAPELLE BERLIN
VOCAL SOLOISTS 8CHORUS

NEW RELEASE!
Beethoven: Symphony No. 9 (“Choral”')

Staatskapelle Berlin, Otmar Suitner, cond.

D E N O N IMAGINE WHAT WE'LL DO NEXT.

AmericanRadioHietory Com



THE ONLY WAY YOU WILL BUILD A BETTER DIGITAL AUDIO PLAYER
IS IF YOU KNOW MORE ABOUT DIGITAL AUDIO.

While other manufactureis talk of “secand generation” CD Players, converters in the DN-3000FC Professional CD Player and Direct
Denon has already producec 5th generatien PCM Digital Recorders Digital-to-Analog Circuitry (DDAC) in the new DCD-1800.
(having first developed the drocess of dig tal recording in 1972). The DCD-1800 also adopts the DN-3000FC's single-pivot

While CD software makers are just now experimenting with transport system for greater shock resistance, and fastest access
microphone placement to improve digital sound, Denon has time. This speed makes possible unprecedented CD operationa
already recorded over 650 cigital titles ard pressed many of the convenience {(ex., 10-key Direct Program Access, Block Repeat
finest-sounding CD's. Program Sampling and Index Location Cueing).

In the process Denon discovered that the key to niusicality in a While other manufacturers are trying to build cheap CD playas
CD player is the reduction o7 distortion inthe digital-to-analog that soLnd like a good deal, Denon builds one that sounds a good
(D/A) conversion process. Therefore, Denon uses two D/A deal better.

i m A m1:?:?’: :
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SYMPHONY No.9
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Denon America, Inc., 27 Law Drive; Fairfield, N.J. 07006 (201) 525-7810




TAPE GUIDE

HERMAN BURSTEIN

Mixed Dolby

Q. My cassette deck has both
Dolby B and Dolby C noise reduction. |
have just ordered another deck which
has only Dolby B. Should | continue
recording Dolby C or switch to Dolby
B? If a tape recorded with Dolby C is
played with Dolby B, what is the ef-
fect?—Robert J. Ehrentraut, Hamilton,
Ohio

A. If your objective is flat response,
you should record with Dolby B if you
plan to play back with Dolby B. If you
record with Dolby C and play back
with Dolby B, the result will be exag-
gerated treble. It is possible that you
will enjoy this result; some people do,
particularly if their music system
doesn't have enough treble response
to satisfy them. | am not suggesting
this is the proper way to go about do-
ing things, but there is no harm in ex-
perimenting by recording with one
Dolby system and playing back with
another.

Deck Incompatibility

Q. | bought two cassette decks,
each with two heads, of the same
make but different models at the same
time, and both have done a creditable
job. But when | take a tape recorded
on deck 1 and play it back on deck 2,
there is a shight dulling of the extreme
high frequencies. What is the rea-
son?—Larry Cook, Albany, Ga.

A. There are several possibilities.
Azimuth alignment may differ for the
two decks. Playback equalization may
also be different; specifically, deck 2
may have greater bass boost, which
amounts to the same thing as deeper
treble cut. Deck 2 may not have as
good a record-playback head; it may
have a wider gap, limiting its ability to
reproduce the very high frequencies.

Recording Techniques

Q. Which do you think is better: To
record from a tuner's or tape deck's
output into another deck’s input, or to
record from a tuner’s or deck's head-
phone jack into another decks’s micro-
phone input jacks? Is it better to record
directly from a magnetic cartridge into a
deck’s microphone input jack or to go
through regular channels (cartridge to
amplifier to deck)?—Ward G. Erwin,
Kissimmee, Fla.

A. To answer your first question, it is

desirable to minimize the amount of
electronic circuitry through which a
signal travels in order to minimize dis-
tortion, noise, change in frequency re-
sponse, phase shift, etc. To maximize
signal-to-noise ratio, it is desirable to
start with a strong audio signal. There-
fore, it is better to record from a tuner's
or tape deck’s output jack into another
deck’s input.

The answer to your second question
is that the magnetic cartridge's signal
should go through what you call “regu-
lar channels” (phono input section of a
preamplifier, amplifier, or receiver).
The phono preamp supplies not only
the substantial amount of amplification
required but also the necessary equal-
ization, consisting of bass boost and
treble cut. No such equalization is
available at the mike input of a tape
deck.

Static on Static

In a recent "Tape Guide" item, a
reader complained about static when
taping from TV by means of a micro-
phone placed in front of the TV. Anoth-
er reader (who asks that his name be
withheld) offers the following explana-
tion and cure:

“Visualize how a consumer would
‘hang’ the mike in front of the TV set (if
he has no mike stand). It is hanging by
the cable and likely held in place by
something on top of the set. Remem-
ber, the tube has about 30 kV if itis a
color monitor, and that produces a lot
of static on the face of the tube. You
can feel it with your hand in almost any
climate. The entire cable and the mike
are likely to pick up voltage spikes,
causing the problem. Solution: Move
the mike a bit farther from the set.”

Another comment, from Lancelot
Braithwaite (Technical Editor of Video
magazine), suggests that, if the mike is
a dynamic or ribbon type (both of
which work by the movement of a gen-
erating element in a magnetic field), it's
possible for interference to be caused
by the TV set's magnetic field.

Fading Problem

Q. When I play back music that I've
just recorded, there is a significant 10ss
of midrange and treble sounds, the
signals fade in and out. The music
sounds fine (no fading) when record-
ing, but in playback it fades. My deck

—

has a single record-playback head. |
have cleaned and demagnetized the
head before recording and have used
different tapes, but to no avail. What is
causing the problem?-Carl A
McGhee, Bethesda, Md.

A. Are you certain that your deck
operates correctly in recording? Inas-
much as it employs the same head for
recording and playback, you cannot
truly monitor what is going on the tape
when in the record mode. To check
recording performance, record a tape
and play it back on another deck (per-
haps a friend’s or in an audio store). If
playback then sounds okay, the prob-
lem apparently lies in your deck’s play-
back.

If the problem does lie in recording,
the cause could be your deck’s bias
oscillator circuitry. If bias varies, this
would cause the signal recorded on
the tape to vary in strength, i.e., fade in
and out. Such variation would be
greater for the middle and high fre-
guencies than for the low ones.

Whether your problem occurs in re-
cording or playback, the help of a
gualified audio technician is indicated.

Tolerable Wow and Flutter

Q. Can you tell me the significance
of wow and flutter specifications when
selecting cassette tape decks?—W.
W. Coxe, Jr., Wilmington, N.C.

A. The audibility of wow and flutter
depends on the type of program mate-
rial and on the hearing acuity of the
individual listener. Wow and flutter are
more audible on a single sustained
note, such as piano, than on symphon-
ic material with many instruments.

At one time, unweighted average
wow and flutter up to about 0.2% was
considered acceptable. However, to-
day's cassette decks are capable of
considerably better performance than
that, and expectations have risen. For
most people and program material, a
maximum figure of about 0.1% would
be inaudible. A safer figure, of which
many decks are capable, would be
0.05%; some decks can go down to as
little as 0.025%.

Continued on page 134

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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Proten Audio: A Breed Apart

It's an audio jungle out there —a canfused forest
of claims and counterclaims. There are too many com-
peting products, each hcping to stand cut from the
pack with differentiating cosmetics or gimmicks. But
most have come up with the same tired “solutions”;
functions and features seemingly desigried to appeal to
aspiring airline pilots, pin-ball wizards, or juks-box
impresarios. The qualities that make a product truly
impressive —functional design and impeccable sonic
performance ~have been generally ignored in favor of
commercial razzle-dazzle. Until now, that is.

Proton —Designed For the Real World

Each Prcton product is engineered to deliver the
finest possible sound quality in your home...under real-
life reception and playback conditions, driving real-world
loudspeakers. Faddish circuitry directed at the latest

popular” distortion is ignored in favor aof truly innovative
designs with clearly audible benefits. Test bench resuits
are backed up with intensive listening sessions —and
conventional audio wisdom" is under constant close
scrutiny for its truths and fallacies.

For many companies, audio design has reached a
dead end, simply because they are stuck on the path of
least resistance: technical gimmickry fcr the sake of a
technizal ciaim. and, ¢t course, ever more lights and
knobs. For Proton, however, each new product on the
drawing board represents an opportunity to take a fresh,
hard, reality-based lock at what we consider to be the
imporiant issues. Does the new circuitry contribute
toward a more natural, noise-free sound in the listener's
home? Do tne features truly enhance convenience and
performance, or only aad visual and ergoncmic com-
plexity? You'll find our carefully thought oul answers to
those questicns embodied in every Proton component -
from our simplest digital FM/AM high-fidelity clock radio
to our highly acclaimad video-monitor systems.

Real-'World Performance

‘What do we mean by “real-world perfaormance”?
Simply this: it is our design philosophy thal products
should be engineered to cope with the actual reception
and reproduction conditions likely to be encountered in
a real-world listeners’ home environment, rot merely to
provide good measurements in the test lab.

Our ampolifiers provide excellent examples of the
practical application of this philosophy. Because we
know that loudspeakers “nominally” rated at 8 ohms can
fall as low as Z ohms whan playing music (and 4-ohm
speakers can go ever lower), we design all our amplifiers
with the current capacities to handle very low impedance
loads. Perhaps “handle” is too modest a term — the fact

of the matter is the moderately priced 930, our 30-watt-
per-channel receiver (as measured into 8 ohms), is able
to provide an instantaneous output of 115 watts per
channel (1) to handle musical peaks when the load falls
to 2 ohms.

And for those few signals that exceed =2ven a
Proton's power capabilities, a soft-clipping circuit reduces
the damaging effects of short- and long-term overloads.
You will find a host of other practical, real-world audio
performance features detailed in the individual product
descriptions later in this catalog. See the technical
descriptions of the 520 Integrated Amplifier and 930
Digitally Synthesized Stereo Receiver.

Enhanced FM Performance

Proton has certainly not neglected FM reception
in our on-going reappraisal and analysis of audio design.
The tuners in all Proton audio components use the latest
designs of Larry Schotz, an FM-circuit engineer who is
generally acknowledged to be the innovative leader in
the field. The latest Schotz tuner designs gc far beyond
conventional technology: sophisticated circuits auto-
matically compensate for real-world reception problems.
Weak, noisy, multipath-ridden signals are processed by
one or more special Schotz circuits for enhanced listen-
ability. Previously unlistenable stations are raised to
acceptability, and weak, problematic stations come in
loud and clear, untroubled by interference, noise, and
distortion. For further technical details on the remarkable
Schotz-designed tuners, see the product descriptions for
the 440 Stereo FM/AM Tuner and 930 Digitally Synthe-
sized Stereo Receiver.

Esthetics and Ergonomics

Proton equipment is designed to appeal to more
than the critical ear; we feel the eye and the hand must
be satisfied also. The equipment must sound good, look
good, and feel good. Toward that end, our pure black
styling will coordinate unobtrusively with any decor, and
the clean, functional front panels are self-explanatory —
even to an audio novice. And all controls have the smooth
silken feel that confirms Proton’s dedication to quality.

Proton Audio —specifically designed for the listen-
ing environment. Nothing sounds like it...nothing looks
like it...nothing performs like it...because it’s pure
Proton, by design.
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PROTON 930 Stereo FM/AM Receiver

PROTON 440 Stereo FM/AM Tuner

The 930 digitally synihesized stereo receiver —the only
receiver that could be called a Proton.

It combines the technology of our 520 Integrated
Amplifier and 440 FM/AM Tuner into one complete
package, designed tc deliver pure sound.

The 930 is packed with technology...starling with
the Schotz Tuner. A Proton innovation, this Schotz Tuner
employs a phase-locked-loop system that senses weak
or roisy signals, then automatically cleans up the
sound by varying the bandwidth.

The 830 achieves excellent sensitivity, and that
transiates into superior reception compared to conven-
tiona! tuners. And the Schotz Tuner contributes to lower
overall FM distortion for clean, pure sound.

The tuner section incorporates a four-gang triple
JFET frontend, designed and manufactured by Proton.

The 930 delivers 30 watts per channel minimum
rms into 8-ohm speakers, with no more than 0.02%
total harmonic distoition, and has “high current capa-
bility” That means the 930 has all the dynamic power
and headroom necessary to faithfully reproduce even
the most demanding music in 1eal-life listening situations.

The 930 features our Anti-Clipping Circuit”” it's
designed so you can achieve effectively higher volume
levels without distortion or danger to your speakers —
pure. clean sound with none «f the harshness normally
associated with waveform clipping.

There's alsc a special Bass Equalization Circuit
to compensate for bass deficiency common in most
acoustic suspension speakers and typical listening
envitonments.

Other features include a digital tuning indicator
with LED frequency display, memory presets for 5 FM
and 5 AM stations, automatic bi-directional search
control and video inputl jacks.

The Proton 930 — unsurpassed sonic performance
that's the heart of your audio system, or vour Proton
audio and video system.

Pure sonic perfcrmance. The perfect tuner for any home
audio system.

The heart of the 440 is our famed Schotz Tuner.
It's uniquely Proton. You'll be impressed with the sound
reproduction of the 440 — pure and true.

The 440 delivers great FM reception because of
our superior sensitivity —1.8mV. And because of this
sensitivity, the 440 can receive many more stations.

And while other manufacturers tout their MCS FET
frontends, the Proton 440 tuner incorporates a more
expensive, but vastly superior, four-gang triple JFET
frontend. The four-gang triple JFET irontend allaws a
ten-time higher input level before it overloads, ensuring
the highest quality performance cver a wide range of
weak to strong stations. Plus, it's designed and manu-
factured completely by Proton fot the strictest quality
control.

Some tuners now use Dolby noise reduction
circuitry for FM. This noise reductlion system is only
effective on thcse few FM stations broadcasting Dolby
NR encoded information.

On the other hand, the 440 tuner features our
Schotz Noise Reduction (SNR) system. This circuit
independently improves FM perfarmance, electronically
eliminating annoying background hiss, common in
medium-strangth FM signals and it works on every
station.

Proton’s latest tuner technology provides
unmatched ease of operation. You can pre-select six
FM and six AM stations, then store them in memory.
And in the “search” mode, you can rapidly scan the
available stations up or down.

The 440 Stereo FM/AM Tunér - Proton power ...
Schotz precision.




PROTON 520 Integrated Amplifier

PROTON 720 Stereo Cassette Deck

The ultimate power source and an excellent choice for
any home audic system. The 520 delivers 20 watts per
channel minimum rms into 8-ohm speakers, with typi-
cally no more than 0.005% total harmonic gistortion
That's clarity you can hear.

Prcton Audio components are designed to deliver
sonic performance in real-life situations. For example,
while the 520 is rated at 20 watts per channel, thal
figure is relative when compared to conventional ampli-
fiers. The 520 has “high current capability”

This high current capability combined with 4.7
dB of dynamic headroom allows the 520 to accurately
reproduce the entire dynamic range of today's program
material.

The 520 features a highly sophisticated, versatile
“phono” section. Internally, there are two programmable
phono pre-amps for optimum performance. So whether
you're using a low output moving ccil cartridge, or a
conventioral moving magnet cartridge, ynu can fine
tune the 520 to deliver the cleanest sound from any
phono cartridge. it also offers a low signzl-to-noise
ratio, 90 dB and a high phono overload, 250mV for
added clarity and performance.

The 520 features Proton's Anti-Clipping Circuit™
that electronically eliminates the hard edge clipping dis-
tortion occurring when music requires more power than
what's available. This allows you to achieve effectively
higher volume levels without distorting your music...or
endangering your speakers.

And the 520 has a special Bass Eqgualization
Circuit (=10 dB at 55 Hz). This circuit alfows you to
correct bass response to match your particular
speakers, compensating for the bass deficiency com-
mon in most acoustically suspended speekers and
typical listening environments.

The 520 can also receive direct audio from a video
tuner source (VCR, video disc player or broadcast
tuner). And there’s a DAD input for a Digital Audio
Disc player.

This tape deck is packed with Proton performance. It
accurately records even the most demanding music,
then faithfully plays it back, time after time, note
after note.

The Proton 720 Cassette Deck is the perfect
complement to the Proton 520 Integrated Amplifier,
Proton 930 FM/AM Stereo Receiver, or the Proton 3C0
Table Radio.

The 720 is a perfect example of Proton’'s innova-
tive engineering responding to the needs of today's
compiex music. When the 720 was designed, we added
new bias circuits to reduce crosstalk and improve
channe! separation. The benefit —you hear a noticeably
superiar stereo image.

As a byproduct, this new technology also increases
the dynamic range of the 720 for superior musical
reproduction.

The 720 features both Dolby " “B®-type and “C"-type
noise reduction circuits. These Dolby systems dramat-
ically improve sound quality by reducing the level cf
audible tape hiss on your recordings.

Like all Proton Audio components, the 720 is
designed to perform under realdife conditions. For
example, FM stereo stations utilize a “pilot tone” when
they broadcast. For the most part, this tone goes
unnoticed. But when you record from an FM stereo
broadcast, this “pilot tone" can cause inaccurate oper-
ation of Dolby ncise reduction systems...but not with
the 720. We've included a special MPX filter ta remove
this high frequency interference, improving the quality
of your recording.

When you're ready to record—you're ready for the
Proton 720 Stereo Cassette Deck.

*Doiby is a registered trademark of Dolby Laboratories




PROTON 300 Table Radio,
and 301 Powered Speaker

PROTON 320 Digital FM/AM
Clock Radio

The Proton 300 Table Radio and the 301 Powered
Speaker let you put the music wherever you want it.

The 300 is elegantly understated in appearance.
Pure black And all the nonessential controls are con-
veniently located out of sight.

But looks are only part of the story. This Table
Radio features advanced electronics and our own Schotz
Tuner. It pulls in more stations with less distortion than
many higher priced conventional tuners.

And you can really enjoy the sound, toc. The 300
features a sophisticated bi-amplified speaker system.
Bi-amplification technology means there is a separate
power amplifier for each speaker driver—one 20 watt
amplifier powers the 4-1/2" woofer, and a seconc 5 watt
amp drives the 1-3/4" ferro-fluid cooled tweeter. Each
amplifier is designed to function best within its own
assigned portion of the frequency spectrum. That's
sound quality you can hear.

The 300 Table Radio offers the essential versatility
of a component system —uncompromising FM and AM
reception — plus connections for an optional cassette
deck (like the Proton 720).

You can enjoy the Proton 300 in stereo with the
addition of the optional Proton 301 Powered Speaker.
The 301 is more than just an extension speaker. It fea-
tures the same bi-amplification technology and drivers
found in the 300, and is powered by its own 25 watt
amplifier.

And because each speaker has its own amplifier,
additional speakers may bz added to bring stereo to
as many as ten different locations at once. All con-
trolled simply and accurately by the 300 Takle Radio.

The Proton 320 Digital FM/AM Clock Radio — eye-opening
sound with up-to-the-minute convenience.

The 320 goes beyond every conventional clock
radio and ventures into the world of sophisticated,
qguality home audio

The 320 Clock Radio brings high fidelity sound
into your bedroom or any other room in your home,
There's a full-range 5-inch speaker. And the 3 watt
amplifier has a low 0.2% total harmonic distortion.
Together, they offer fidelity and power previously
unknown in a clock radio.

The Clock Radio also features separate treble and
bass controls, plus automatic loudness compensation.
The 320 is packed with features you'll really

appreciate. OQur Ramp-up Volume control brings the
music or alarm up gradually, so you're awakened gently
out of your sleep...not scared out of it.

And for your convenience, there are two ince-
pendent programmable alarms that you can set either
forwards or backwards, and a six-minute snooze control.
You can even go to sleep with music, thanks to our
Sleep Control.

Plus the LED display automatically adjusts to the
light level in the room. The clock even has battery
back-up, so you don’t lose time when you lose power.

The 320 - pure Proton by design.




Proton — Pure Audio Meets Pure Videc

The Proton Video System is without equal. Ever since PROTON 3C2/303 Loudspeakers

its introduction, Proton Video components have been The perfect Proton addition to the ultimate home

consistently acclaimed as “the best” by leading industry entertainment system. Both speakers deliver rich,

sources. expanded high fidelity. Each has an acoustically sus-
And now, that Proton performance is available in pendad 1-3/4” ferro-fluid coolad iweeter and a 4-1/2”

both video and audio systems. Proton systems are woofer for wider, more dynamic response.

specifically designed to complement...to interface...to And these speakers also match our video monitors

combine, delivering “super real” video and audio. in performance, height and finish. The 302 speakers
Proton video and audio components are cosmeti- go with the Prolon 600 System (19” monitor), while the

cally compatible, too. Everything is pure black. Our 303 speakers coordinate with the Proton 602 System

monitors, tuners, receivers, cassette decks, televisions (25” monitar).

...everything.

Now you can enjoy the performance of fine video
and fine audio componentry. These purely superb elec-
tronic components give you the flexibility and choice to
build your ultimate home entertainment system.

Proton Video and Audio componentry. Nothing
looks like it. Nothing sounds like it. Because it's pure
Proton, by design.



Specifications

930 Digitally Synthesized

Stereo Receiver

520 Integrated Amplifier

720 Cassette Deck

300 Table Radio

320 Digital FM/AM

Clock Radio

302 Speakers

303 Speakers

PROTON

Ludis

©1984 Proton Corporation

Amplifier Section

Power Output* . 30W per Channel

Rated IM at 8 Ohms, 30 W/Ch 0.015%

Total Harmonic Distortion 0.02%

Dynamic Power at 1 kHz at 2 Ohms 115W
at 4 Ohms 81w
at 8 Ohms 60W

Signal-to-Noise Ratio 95 dB (A weighted)

Channel Separation 60 dB
Frequency
Response 17 Hz to 35 kHz =1 dB

Power Band Width
Phono Section
RIAA Deviation

>100 kHz
+.5 dB 20 Hz-20 kHz

Phono Overload 200 mV
Usable Sensitivity 1.8 uv
50 dB Quieting Sensitivity 28 uwv

Total Harmonic Distortion
Signal-to-Noise Ratio

0.4% (Stereo)
75 dB (Stereo)

Capture Ratio 1.5 dB
Separation (1 kHz) 65 dB
IF Response Ratio 115 dB
Power Output 20W per Channel
Rated IM at 8 Ohms, 20 W/Ch 0.014%
Total Harmonic Distortion 0.015%

Dynamic Power at 1 kHz at 2 Ohms 100W
at 4 Ohms 80W
at 8 Ohms 52W

Signal-to-Noise Ratio 92 dB (A weighted)

Separation (1 kHz) 90 dB
Frequency

Response 20 Hz-20 kHz +0.1 dB
Power Bandwidth >100 kHz
Dampening Factor >100

Frequency Response
Normal Tape
Chrome Tape

30 Hz-17 kHz 3 dB
30 Hz-17 kHz £3 dB

Metal Tape 30 Hz-18 kHz +3 dB
Signal-to-Noise Ratio
Chrome B 69.5 dB
Chrome C 78 dB
Normal B 65.5dB
Normal C 74 dB

FM Tuner Section

Sensitivity 1.0 puv
Separation >40 dB
Capture Ratio 1.5 dB
Selectivity >60 dB

Signal-to-Noise Ratio 80 dB (Mono)

77 dB (Stereo)

Power Output 3 Watts (WRMS)

Total Harmonic Distortion 0.2%
Frequency Response 80 to 18,000 Hz
Signal-to-Noise Ratio 65 dB
Sensitivity 1.8 uv

100 Hz-20 kHz

134" Ferro-fluid
Cooled Tweeter
414" Woofer

60 Hz-20 kHz
1%/4” Ferro-fluid
Cooled Tweeter
414" Woofer

Frequency Response
Speaker Drivers

Frequency Response
Speaker Drivers

Tone Controls Bass (100 Hz) +10 dB
Treble (10 kHz) +10 dB

Tuner Section

Usable Sensitivity 1.5 uv

50 dB Quieting Sensitivity 28 uv

Total Harmonic Distortion
Signal-to-Noise Ratio

Capture Ratio
Separation (1 kHz)
AM Section
Usable Sensitivity
Dimensions Width
Height
Depth
Shipping Weight

Spurious Response Ratio

AM Suppression

Image Response Ratio

Dimensions Width
Height
Depth

Shipping Weight

Phono Section
RIAA Deviation
Phono Overload
Phono Input

0.2% (Stereo)
70 dB (Stereo)
1.5 dB

50 dB

300 puVim
41.9cm/16'2"
9.5cm/3%4”
24.8cm/93%4”
9.1 kg/20 Ibs.

66 dB

67 dB

51 dB
419cm/16142"
11.1cm/4%%"
24.8cm/9%4"
6.7 kg/15 Ibs.

20 Hz-20 kHz 0.2 dB

290 mV

Resistance (mm/mc) 47k Ohm/100 Ohm

Phono Input Capacitance

(Selectable)
Signal Noise Ratio
Dimensions Width

Height
Depth
Shipping Weight

Wow and Flutter
Crosstalk @ 1 kHz
Output Leve!
Output Impedance
MK Input Sensitivity
Line Input
Dimensions Width
Height
Depth
Shipping Weight

Total Harmonic Distortion

AM Suppression

Dimensions Width
Height
Depth

Shipping Weight

Dimensions Width
Height
Depth

Shipping Weight

Dimensions Width
Height
Depth

Shipping Weight

Dimensions Width
Height
Depth

Shipping Weight

100pf/200pt/320pf

(mm) 82 dB/(mc) 68 dB

419cm/16'2"

8.3cm/314"
25.7cm/10'/s"
6.7 kg/15 Ibs.

.08 (WRMS)

40 dB

580 mV

10 Ohm

0.4 mV (600 Ohm)
90 mV (20 k Ohm)
41.9cm/16'2"
11.1cm/43%s"

24 8cm/93%4"

6.7 kg/15 Ibs.

0.10% (Mono)
0.15% (Stereo)
>60 dB
28.9cm/113s”
16.8cm/ 658"
20.6cm/8Y4”
9.1 kg/20 Ibs.

26.7cm/1012"
14cm/52"
7.6cm/3”

2.7 kg/6 Ibs.

16.5cm/6'2"
45.7cm/18”
18.4cm/7 /4"
10 kg/22 Ibs.

16.5cm/6'2”
58.4cm/23"
18.4cm/714"
12.3 kg/27 Ibs.

*Power Output is minimum RMS Power per Channel 20 Hz-20 kHz, both channels

driven with no more than the rated distortion.

Note: Due to continuing product improvement, specifications and design are subject

Call 1-800-447-4700 toll-free,
for the Proton dealer nearest you.

to change without notice.
@, ScHOTZ Tuner Patent Pending.

Industrial design of the Proton 930, 320, 301 & 300 by Reinhold Weiss Design, Chicago

AmericanRadioHietory Com
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ATHOUGHTFUL GIFT

FOR A FRIEND WHO
ENJOYS GOOD SOUND
ASMIUICH AS YOU DO

Thoughtful gifts don’t have to cost a lot
to be appreciated. One of the best gift
values you can find for fellow audio-
philes is in your hands right now. With
this holiday offer, you can give a one-
year gift subscription for half the
regular subscription price—only $797
for 12 months of AUDIO excitement!

(That means you save $797 off the
regular subscription price—and over
$16 off the newsstand cost)

What'’s more, we'll send a gift
announcement card to each person you
name and see that the subscriptions
begin with the January issue.

Just fill in the postage paid card bound
into this issue, and then drop it in the
mail. Do it today!

For your convenience, call our
toll free number: 1-800-228-8222
In Nebraska call: 1-800-542-9900

JULY 1984 « 8175

| TESTED:
ALPHASONIK
A-265 CAR AMP
L84 3

PHASE FI !

SAVE 50%

Off the Regular

Subscription Price




Perfect bass...Perfect treble...
Perfect sound...forever

ROTEL introduces a refreshing
new range of audio equipment
designed exclusively to appeal to
hi fi enthusiasts. Its acceptance in
the UK, where Rotel was designed
and conceived, is overwhelming.

HI Fl TODAY says ‘“Rotel have
engineered some outstanding
products which offer amazing
sound and remarkable value'.

NEW HI FI SOUND says “The
sound was open, lively, detailed
and enjoyable to listen to, and as
for the RAB20B amplifier, well, it
was a real gem".

WHAT HI Fl says “The most
obvious ability of Rotel is the way
it allows music to live and
breathe.

HI FI CHOICE says “The Rotel
system stands out in its ability to
play records properly. The stereo
soundstage is well defined, and
with a good cartridge there is
clarity, precision, and evenness of
reproduction that allows the music
to sound lively and vivid...Quite
cleary, its performance is
something special”.

Listen to Rotel yourself and let's
hear what YOU have to say.

P.O. Box 653, Buffalo N.Y. 14240 U.S.A.

Enter No. 17 on Reader Service Card




Theworld’s 12 great classical record companies have this incommon.

Theyall monitor the fidelityof what they record on B&W speakers.

*CBS, London, Deutsche Grammophon, EMI, Decca, Pathe, L’Oiseau-Lyre, Philips, Digital, Capital, HMV Concert Classics, Argo.

X The quest for perfection. Made in England. Distributed in the U.S. by Anglo American Audio, P.O. Box 653, Buffalo, N.Y., 14240.

(416) 438-1012, and in Canada by Anglo Canada, Toronto. Members of The AAisobanke International Group.
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All the vast knowledge and expertise gained from the experience of building loudspeaker systems
that have led the world for two decades has gone into the craation of models DM2000/DM3000.
They are at the top of the exciting new generation of B&W Digital Monitors.

DM2000 is a floor-standing model incorporating
completely new, inter-relatad concepts in enclosure
styling, drive units and equalisation. A true digital monitor
with performance and appearance further enhanced by
the most recent advances in B&W loudspeaker
technology.

e Sensitivity: 87dB.

e Extended linear response to the accepted standard
set by our famous professional monitor, Model 801.

e ETD: electronic time delay.*

e ETD supersedes physical stepping, permits a flat
front baffle.

Several years ago, our DM6 was the
precursor of all linsar-phase
loudspeakers and it is still widely copied
around the worlc.
Meantime, our design team has
been quietly working towards an
elusive ideal: the correction of inter-unit time delay withcut
the disadvantages — atoustical and cosmsatic — of the
stepped baffle configuration.
That ideal is now realised in ETD (electronic time deley)
in which cumbersome physical time delay is replaced by

*ETD (electronic time delay) realisation of an ideal

e Optimisation of the diminishing sound source as
frequency increases.t

Two completely new acoustic drivers plus an acoustically
driven radiator (ADR) to further augment drive unit area in
the extreme bass.

DM3009 pushes the sound frantier an appreciable further
step towards reality with the addition of another (identicel)
bass/midrange drive unit, with a first order difference filter
betwzen the two.

The sensitivity achieved is 89dB:

automatic delay of the signals.
This is another world first for B&W, |
whichis built into DM2000/ DM3000. /|
The techrological requirements /
of the accustics engineer are at last
reconciled with the desire for
loudspeakers with the elegance of distinctive furniture.

Acoust:cally, sharp boundary changes are
advantageously avoided and we come nearer to
minimum phase transfer characteristic between bass,
midrange and tweeter.

tPrinciple of the acoustical triangle anc another significant advance

DM2000/DM3000 embody ancther significant advance

towards an acoustical ideal. The new drive units are laser-

optimised to behave as a source which diminishes-in size
as frequency increases. This results in:

Smoother directivity index.
Better-defined stereo perspective,
improved depth imagery.

Broader options for seating.

Behind this development is the principle of the acoustical
triangle. The higher the sound frequency, the smaller the
source of that sound.

At the base of the acoustical triangle are the ADR and
bass drivers, which take care of the very owest
frequencies (say bass drum). At its apex is the centre of
the tweeter dome, which handles the very highest
frequencies (triangle for example).

DM3000

Centre of Tweeter Dome 20,000Hz

Tweeter Dome 10,000Hz

Centre of Top Bass/Midrange Driver 3,000Hz

One Bass Driver 1,000Hz

Two Bass Drivers 500Hz

ADR & Both Bass Drivers 30Hz



at 120 Hz at 2kHz

7 >
>

eSS

5 at8kHz




DM1200/DM1400 are natural extensions to the B&W digital monitor range. They represent
two systems offering a quality of reproduction — from both digital and analogue material -
probably superior to any other loudspeaker of comparable size and price.

DM1200 is an extremely compact twe-driver system with a quite superb frequency
response and acoustical output. DM1400 is a sophisticated 23-litre internal volume system of
the three-driver closed box type. Both are equally appropriate to the professional studio or

high quality home installation.

Two great advances

These two new loudspeakers incorporate significant
technological advances: ETD (electronic time delay), in which
cumbersome physical time delay of the signals is replaced by
automatic delay; and the TZ26 high-frequency driver, a vital
new component in the exploration of the digital recording
technique. As the sound source diminishes frequency
increases. The improved dispersion and transient behaviour
which result transform performance in the top three octaves.

Crossover and filter design

One of the many advantages of group time delay correction
for the drivers is the facility to employ even-order Butterworth
squared filter characteristics, ensuring a symmetrical vertical
polar response. With the advent of ETD it was therefore
possible to computer-optimise the filters for both models,
giving a classic fourth-order Butterworth squared acoustical
response.

Meticulous care has been taken with DM1200/DM 1400 to
ensure that all internal losses, both in inductors and connecting
leads, are significantly reduced compared with previous
models.

Sophisticated computer-optimised fourt*-order
Butterworth squared crossover network
incorporates B&W's patented APOC system.

Automatic overioad protection

A further B&W development for handling the demands cf digital
recording is APOC (audio powered overload circuit). This is a
safety device giving automatic protection against all forms of
AC or DC overload. If the pre-set power level is exceeded the
drive units simply cut-out, an event which is signalled on a
visual LED indicator.

Advanced drivers - produced

Super-lcw resistance, high-pressure

in-house — enjoy 100% digital ferminafs take 4mm plug or cable
sontrol, ensuring finest precision connection.
engineered quality.

Cabinet design perfected

DM1200/DM14C0 inherit the basic overall appearance of their
distinguished predecessors (DM12 & DM14). However, the
refinements ir audio technology found in DM1200/DM1420
are reflected in the cabinet design detailing. Significant
improvements have oeen achieved with additional bracing and
damping materials, endowing the enclosures with a greater
degree of neurrality and significantly iess spurious radiation
than their predecessors.

With the arrival of ETD, DM1200/DM1400 incorporate all the
advances neecled to meet the demands of digital recording
without having to lose the sheer convenience of a flat-fronted
baffle and cabinet.

Optimum performance assured

DM1200 is small encugh to position on most items of furniture
—and in fact virtually anywhere in tha hcme. A stand is
therefore not a necessity, but is available as an optional extra.
DM1400 is supplied complete with its own stand to guarantee
the necessary height position for obtaining optimum
performance.

The B&W difference

B&W is one of the very few UK loudspaaker manufacturers to
exercise absolute control over the design and manufacture of
its products. Each and every component (cabinets excepted) is
produced in our factory. New designs are only initiated on the
basis of genuinely advanced ideas.

This is the concept that distinguishes B&W from other
loudspeaker manufacturers and is a guarantee of the new
experience awziting you in DM1200/DM1400. Both systems
are in every respect significantly better loudspeakers than the
famous models they supersede.

AmericanRadinHietary Com



B&W brins_ﬁyoq reality

: the challenge of the digital age with our new B&W Digital
s DM110 and DM220. Within that challenge there is another.
est in new loudspeakers now, you will want top performance from
gue as well as compact disc (digital audio) to carry you through
the revolution, happily enjoying the best of both worlds.

] Our DM110/DM220 will meet this challenge.

‘enhanced sensitivity of these loudspeakers enables them to handle all
. the greatly increased dynamic range of compact discs, without the !
need of a larger amplifier. With analogue recordings — even
played through budget systems — this super-sensitivity
means there is no need to upgrade the amplifier.

There is another strong characteristic: DM110/DM220
are capable of extremely high acoustical output. And
incidentally, this new generation of digital monitors

are probably the finest analogue loudspeakers

ever created ... even by B&W.

DM110/DM220 have total spectrum capability.
Pop, jazz, rock, or classical — whatever your kind of
music — these loudspeakers will handle it superbly.

Today there’s greater than ever appreciation of
good design and B&W retain Europe’s leading
international designer Kenneth Grange of
Pentagram to ensure that the standards of visual
concept equal our engineering excellence.
The ingenuity of the B&W design team has
w achieved something else: the DM110/DM220 are,

g ' in a word, affordable.

| ' ‘Used by the major digital recording studios worldwide

& s | ] = ' Behind the successful development of DM110/DM220 lies
. B&W’s world leadership in the reproduction of digital recordi;
[

. The most famous conductors, orchestras, instrumentali
3 recording companies and balance engineers worldwide selec
Model 801 as their exclusive classical music monitor. Dec
oL International alone have monitored and edited more than
18,000 hours of digitally recorded music on our 801 m

The world’s professional musicians and engineers
their trust in B&W 801 as their reference standard.
was our standard as we designed and developed DM
They are heirs to this vast experience. That is why
so far in advance of anything near their price br

801% at a Deutsche Grammophon digital recording
in the Kingsway Hall, London.

AmericanRadiolictory com.



Follow that they said.
we produced the B&W DM330.




B&W DM330

Another new-generation Digital Monitor from B&W? Already
our DM110 and DM220 are meeting the challenge of the
digital age with their total spectrum capability. Pop, jazz, rock
or classical — compact disc or analogue recordings — these
loudspeakers handle everything superbly.

Their attractive combination of super-sensitivity, high
acoustical output and low cost won DM110/DM220 many a
bouguet from the hi-fi critics. One of the most respected*
concluded his review with “So | say to B&W (or anyone else)

‘How do you follow that?"”

Now we have the answer to that very question. Itis our

new Digital Monitor DM330.

The system comes in, not as a replacement, but at the
top of the new range of Digital Monitors DM330/DM220/
DM110. That's because it outperforms the other two in
several significant ways, while still positioning itself in the

‘very affordable’ category.

BASS RESPONSE is further extended, as these figures for A

the —6dB point demonstrate:

DM330 DM220
40Hz 45Hz

Bass/midrange driver BM220 .

SENSITIVITY

On their introduction, DM110/DM220 showed virtually double

DM110
60Hz

High-frequency driver TZ26 .

ENCLOSURE

Advanced optimisation techniques — employing modal

analysis of the cabinet structure — put the DM330 on course

Optimisation of the bracing struts achieves reduced
colouration — clearly defined here by computer plot.

to achieve (1) a significant reduction in lower mid-band
colouration and (2) dramatic improvement in bass transient
response. Critical bracing and increased board section have

contributed much to a structure that
comes close to the ideal in cost-
effectiveness.

The technique of modal
analysis enables enclosure
wall vibration to be
examined by taking
measurements at a
number of points.

These computer video
images illustrate how insice
bracing research improves
cabinet effectiveness.

An earty prototype
DM330.

T T T
]

T T T T

The finallv accepted
Version.

STYLING

We decided that DM330 should be a modern beauty among

floor-standing systems. The resultis a visual concept that
parallels the enhanced engineering excellence of this new

Digital Monitor.

the sensitivity of established systems — hailed as an astonishing
advance. Now, even that degree of sensitivity is surpassed by

DM330:
DM330 DM220
91dB 90dB

*Geoffrey Horn of Gramophone magazine

There has never been a better time to invest in new loudspeakers.

DM110
90dB

In DM330 you will find an affordable system that delivers superb
performance from both analogue and compact discs. It will carry you

happily through the digital audio revolution and beyond. Seek out your
B&W dealer. Listen to DM330 . . . and you'll see.

SPECIFICATION

Frequency response
+3dB 48Hz to 20kHz

Lower cut-off frequency
40Hz (—6dB free-field).

Dispersion

Vertical: +3dB of axial 20Hz to 20kHz for 20° arc.

Horizontal: +2.5dB of axial 20Hz to 15kHz
for 120° arc.

Drive units

Three, vertically in-line.

Laser-optimised to produce piston action and
controlled symmetrical diaphragm decoupling,
ensuring near perfect transient behaviour and
extended linear dispersion.

Bass/midrange driver

200mm nominal piston dia, 26mm high
temperature voice coil with critically impregnated
composite short fibre cone. Bass unitis fed by a
first-order difference filter.

High-frequency driver
26mm dia, using an entirely new dome/coil
construction of special polyamide material.

Crossover network

3kHz acoustic Butterworth-squared giving 24dB
per octave in stop-band, —6dB at crossover
frequency

Distortion

For anominal s.p.l. of 96dB at 1m, 30Hz to 20kHz.
Second harmonic: less than 3%.

Third harmonic: less than 0.5%.

B&W Loudspeakers Ltd reserve the right to amend details of their specifications in line with technical developments.

Sensitivity
1 watt into 8ohms load for a 5.2.1. of 91dB at 1m.

Power handling
Suitable for ampilifiers with 10 to 100 watt output.

Dimensions

Height: 857mm (33%in).
Width: 290mm (11%in).

Depth: 320mm (12%in).
Weight

17.1kg (37 4lb).

Cabinet finish

Simulated veneers of:

American walnut with brown baffle.
Black ash with grey baffle.

B&W DM is a registered trade mark cf B&W Loudspeakers Ltd

AmericanRadioHictory Com



CAN YOU SEE THE MUSIC?

B&W'’s newest staris in the spotlight.

TJo celebrate the marriage of Audio and Video, B&W ot
England commissioned its world renowned research team to
cesign a loudspeaker decicated to the audio/video environ-
rment. A new star was born!

Until recently, TV was meant to capture the eye rather than
tre ear, a one-experierce medium. But now, with the
svailability of Beta and VS Hi Fi and the advent of Stereo
TY, it has become a two-experience medium. Yes, you can ex-
pect theatre quality sound in your own living room. B&W
video acoustic monizors reproduce the whole eight octaves
of sound, an astounding improvement over the four to five oc-
' taves reproduced by ordinary TV speakers.

The television picturz 1ubz and associated components are
seriously affected by stray magnetic fields. The magnets
employed in TV 'cudspeakers are shielded to prevent
magnetic interferemce bu: if large magnets required to pro-
cuce true high fidel ty are used, then shielding is only partial-
Iy effective.

B&W goes one step bevond. B&W has totally redesi
magnet circuits and motor system by produci
cobalt centre pole magnets. B&W has prc
speakers, giving virtually a Zero Mzcnetic F
tionary new approach ectually enhances t
the loudspeaker system peyond arythin
simple screening; B&W ZMF speak
mediately adjacent tc the televisio
any adverse effect. 4

Behind the successful devalo
monitors lies B&W'’s world l€
logy and design. B&W's ]
famous recording com
worldwide as their ¢
fessional recording
has dedicated its
creation of live

More than.
loudspea
complet

VIDEO ACOUSTIC MONITORS

UPERB SOUND WITHUT PICTURE DISTORTION OR MOVEMENT

Anglo American Audio P.C. Box 653, Buffalo, NY 14240 (416) 297-0595




B&W DIGITAL MONITORS

LISTEN AND YOU' LL SEE

The new DM110and DM220 are built to the same  DM220, you now have a perfect excuse to upgrade
exacting standards as the monitors we supply to  your equipment to digital standard.

major digital recording studios threughout the world. Ask to hear them soon. 27
They are, happily, much more affardable. Close your eyes and listen. B‘& Q”@{;
At around $300 for the DM 110, and $500 for the Then you'll see.

ASUSEDBY DIGITAL STUDIOS WORLDWIDE. AND SOON, WEHOPE,BY YOU

AmericanRadinoHictary Cam



- e

.: = 3 \ ST 04 wTora v
Pdidn: . & =0 ROorrE

-

= LI Tewa
* ——_ . oome
e T — Bt
= DR =
T

.....

Introducing Rotel. Audio components with extraor-
dinary features, yet surprisingly affordable. Anincor-
poration of superb quality and elegant, modern
design has been achieved only through painstaking
research and development...in both the engineering
laboratory and listening room.

In the interest of audio signal purity, Rotel has dis-
pensed with ali tone con:rols and extra switching. in-
stead, there is a high standard of precision and
enhanced sensitivity within...eliminating the
necessity for manual adjustments. Rotel audio com-

erfect bass...Perfect treble...
erfect sound forever...

ponents are highly refined, and provide .p2rfect
reprocuction of your favourite music,-as originally
recorded by professional sound.engineers.

This high performance and outstanding qualityisthe
product of a perfect marriage...prestigious British
design, coupled with advanced Japanese technol-
ogy.

If you want to achievz the ultimate in sound.quality at
an affordable price...don’t settle on anything less
than perfection...

The Rotel Revolution...built betterto sound bet:er.

ROTEL.

P.O. Box 653, Buffalo N.Y. 14240 U.S.A.




Recording chrome tape
with normal bias risks
distortion and exaggerates
treble by about 4.5 dB at
upper frequencies.

Continued from page 112

Switching For Chrome

Q. My cassette deck has a com-
bined selector for bias and equaliza-
tion. When using a CrO, cassette,
should I both record and play with the
selector in the chrome position? Or
should | record with the switch in the
normal position and play back in

chrome positicn, or record in chrome
and play back in normal?—Rami Bey-
doun, College Station, Tex.

A. ldeally you should both record
and play a chrome (or chrome-equiva-
lent) tape with the combined selector
switch in the chrome position. In all
events, you should at least record with

ORTOPHASE.

And listening can never be the sam= again.

“Breathtaking . . .”, say
the U.S. critics. “Habit
forming . . .”, say the
Swedes. “Heavenly . . .",
say the Danes. “. . . Can-
not fail to delight . . .",
say the British. “Won-
derbar . . ."”, say the
Germans. That's how

the world responded

to the Ortophase™
concept and

tke spectacular

Ortofon MC2000. Now the
Ortophase principle has
been incoroorated into a
full range of moving coil
cartridges. This means
that every music lover,
regard =ss of budget,
can take advantage

of this “breathtaking”
deve opment. Write

for full information.

ortofon

the selector in chrome position, in or-
der to supply sufficient bias to avoid
noticeable distortion. Such bias is
about 50% more than obtained when
the switch is in the normal (ferric) posi-
tion. Underbiasing produces not only
distortion but also exaggerated treble.
In playback, if you wish, you can ex-
periment with the switch in normal in-
stead of chrome position. This will add
about 4.5 dB of boost in the upper
reaches of the treble range.

Checking Magnetism

Q. Is there any test | could do that
would show the amount of magnetism
in my tape deck?--Leo A. Gutman,
New York, N.Y.

A. To check whether your heads,
guides, and other metallic parts con-
tacted by the tape are magnetized,
you would use a magnetometer, such
as sold by R. B. Annis Co. (1101 N.
Delaware St., Indianapolis, Ind.
46202). It should be recognized that,
owing to factors such as the earth's
magnetic field, it is often impossible to
reduce magnetism completely to zero,
even though you have demagnetized
with a powerful demagnetizer.

VCR Audio

Q. I am not much interested in video
recording, but if it is possible to use a
VCR for audio recording it becomes an
attractive proposition. Is it necessary to
use an analog-to-digital converter
ahead of the VCR, or can you run the
analog signal directly into the VCR? Is
any frequency equalization necessary
ahead of the VCR input? Is there any
frequency response limitation in the
VCR that would impair the fidelity of the
audio recording?—Charles L. Franklin,
Mechanicsburg, Penn.

A. The relatively new Beta Hi-Fi and
VHS Hi-Fi VCRs permit one to make
analog audio recordings of very high
quality, with performance rivaling or
exceeding that of the best open-reel
analog tape decks. By connecting a
PCM digital sound processor to them,
both old and new VCRs can be used to
make digital recordings of even higher
guality—though the improvement will
not necessarily be evident to the ear.

In either case, no equalization is re-
quired ahead of the VCR input. Re-
sponse is essentially flat over the audio
range (20 Hz to 20 kHz). 4

122 Dupont Street, Plainview, New York 116G3-
Send $1 for beautiful, Ortofon poster.
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You bought a high-powered, quality
audio system with speakers to match
for only one purpose. Total perform-
ance. To maximize its potential, you
need the ultimate high-bias audio
cassette. TDK SA-X.

It’s one of our Pro Reference cas-
settes designed to deliver unmatched
performance.

Surpassing all other conventional
cassettes in its class, SA-X delivers a

level of sound quality, clarity and fidel-

ity that you have never obtained be-
fore. Unless, of course, you're already
using it.

SA-X’s exclusive dual coating of
Super Avilyn magnetic particles pro-

©1884 TDK Electranics Corp
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vides optimum performance at all fre-
quency ranges. You get crisp, clean
highs and rich, solid lows. With pure
sonic pleasure in between.

SA-X will also handle high signal
levels without distortion or satura-
tion, thanks to its super-wide dynamic
range and higher MOL.

And we make sure SA-X keeps on
tweaking without squeaking {(as some
other cassettes do). Our specially-engi-
neered Laboratory Standard Mecha-
nism prgvides a smoother tape
transport to assure total reliability
and trouble-free performance.

It should also come as no surprise
that you'll get incredible perform-

Enter No. 71 on Reader Service Card
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ances from two other TDK Pro Refer-
er.ce cassettes: MA-R metal and AD-X
Avilyn-based normal bias cassettes.

Each is designed to deliver pure
performance pleasure and long-time
reliability...each backed by our Life-
time Warranty.

So maximize the performance of
your equipment. Pick up TDK Pro
Reference audio cassettes today.
We've never met a speaker we couldn’t
tweak!

S&TDK

THE MACHINE FOR YOUR MACHINE.



DIGITALDOMAIN

KEN POHLMANN

FOLD OVER BEETHOVEN

n the history of audio, | doubt
I whether any topic has provoked as
much controversy, enthusiasm
and condemnation as has digital au-
dio. | think that is to be expected; no
other technological breakthrough has
so thoroughly shaken things up. A lot
of analog Investment and expertise
has been threatened and incredible
opportunity has been created for new-
comers. The idea of scrapping all pre-
sent recording and reproduction
equipment and relegating to antiquity
all analog recordings, challenging all
analog recording technique, and re-
placing all of that with new hardware,
software, and method—yes, | think that
might lead to a few discussions. Will
digital audio prevail, or end up in the
garage with your quadraphonic de-
coder? The answer is clear in my mind,
but for those of you still wondering,
keep reading and follow the evolution
of the greatest coup in audio history.
Thus far we've covered some of the
fundamentals of digital audio such as
sampling and guantizing and held the
presentation at a fairly general level.
Now | would like to delve a little deeper
into some of the promises and pitfalls
of digital audio. One particular chal-
lenge to the audio digitization system
designer is that of aliasing, a kind of
sampling confusion that can take
place in the recording side of the
chain. Just as a criminal can take two
names, and thus confuse his identity, a
sampled signal can be mistaken for
another if aliasing Is allowed to occur.
It is thus the designer's obligation to
prevent aliasing from ever occurring;
as we will see, an input low-pass filter
will accomplish this, but only if its cut-
off frequency is carefully chosen.
What is aliasing? It is a digital sys-
tem's improper, but inevitable, re-
sponse to an input signal whose fre-
qguency is out of bounds—that is, more
than half the sampling frequency. Ny-

quist has shown that the highest signal
frequency In a sampling system can
be no more than half the sampling fre-
quency. As the signal frequency be-
comes higher and higher, the number
of sample points per cycle becomes
fewer. When the signal frequency
reaches half the sampling frequency,
there are only two samples per cycle,
which is the absolute minimum needed
to record the bipolar nature of the
waveform.

If we defiantly attempt to sample
even higher frequencies, the sampler
will continue to produce samples at its
fixed rate, and these deviate audio fre-
quencies are, indeed, recorded—but
spurious new frequencies are "record-
ed’ as well. As the deviate frequencies
go higher and higher, new descending
frequencies are created. Specifically, if
S is the sampling rate and F I1s a fre-
guency higher than half the sampling
rate, then a new sampling frequency F¢
is also created at Ff = S—F. For exam-

= 36 kHz

Sampling Rate = 44 kHz
ompling Time = 22.7 x i0~® Seconds

8 kHz

VAT

Fig. 1—Digital
samples from a signal
higher than half the
sampling frequency
are identical to those
from a signal of lower
frequency. Here, a
36-kHz input
masquerades as an
8-kHz signal.

ple, if S = 44 kHz, and we attempt to
sample a 23-kHz signal, another sam-
pled frequency appears at 21 kHz, if
we attempt to sample a 24-kHz signal,
20 kHz appears. In other words, a new
frequency appears back in the audio
band, folded over from the sampling
frequency. In fact, it is affectionately
called foldover, or as the more literate
types call it—aliasing.

To further elaborate upon this de-
pressing scenario, in which a false fre-
guency accompanies the actual fre-
quency following the sampler, we must
remember that a low-pass filter is used
at the output of a digitization system to
smooth the staircase function and thus
recover the original signal. That output
filter will be designed to cut at half the
sampling frequency; thus our errant in-
put frequencies which were above that
value would be filtered out, and we
would be left with only the aliased fre-
guency running around our audio
band That isn't all—but before we
consider further ramifications of this
nasty business, let's take a look at an
example.

Suppose we have a digitization sys-
tem sampling at 44 kHz. Further, sup-
pose that a signal with a frequency of
36 kHz has somehow sneaked into our
sampler. Our sampler would obedient-
ly produce the samples shown in Fig.
1 faithfully recording a series of ampli-
tude values at sample times. Given

136
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Introducing the Canton

CT 2000 floor standing
speaker - our first using
proprietary vent technol-
ogy. The result is sound
reproduction so fast, natural
and free of coloration you
must hear it fo appreciate
the acoustic achievement
it represents.

Engineered to meet the
most exacting demands of
digital technology, the CT
2000's superior dynamic
range, resolution and tran-
sient response stem from
Canton's sofid technical
expertise.

And, like the entire Canton
product line, every element
of the new CT 2000 is
designed, engineered and
manufactured within
Canton's factory...this gives
us the solid gquality for
whlch we are known
worldwide,

Solid detailing goes into
every Canton speaker as
well. That's why we offer our
speakers in a variety of fine
finishes, like walnut and oak
veneers, rich black,

bronze and white lacquers
and now a premium finish,
gloss mahogany. For at
Canton, we believe speak-
ers should look as good as
they sound.
And what about the CT
2000’ technical specs?
We think you'll find these
solid as well:
Efficiency:

92dB (I meter/1watt)
Frequency Response:

18-30KHz
Power Handling:

300 Watts (music

spectrum)
Distortion:

O.1% (DIN Standard)
Dimensions (WxHxD):

14" x 38" x 14"
Solid acoustic technology
& design principles, solid
detailing & quality. For you
it means a solid
investment. Visit your local
Canton dealer today.

Canton

North America, Inc.
254 First Avenue North
Minneapolis, MN 55401

Die reine Musik

Enter No. 18 on Reader Service Card
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Just as a criminal’s alias
confuses his identity,
aliasing can confuse one
sampled signal for another.

e —

those samples, could you decide
which signal was the intended one—
36 kHz, or 8 kHz? No—but don't feel
bad, because no device, digital or oth-
erwise, could distinguish either. After
the output filter, the 36-kHz signal is
gone, but the 8-kHz signal remains,
containing samples as innocuous as
any legitimate 8-kHz signal. What does

that unwanted signal give to the fidelity
of our audio system? Distortion.
Aliasing is about as bad as being
trapped in a house of mirrors. If you
were sampling at 44 kHz, an input fre-
quency from 0 Hz to 22 kHz would
sound fine, but as the frequency
ranged from 22 to 44 kHz, we would
hear it returning as a frequency de-

scending from 22 kHz to 0 Hz. If we
persevered, and raised the frequency
from 44 to 66 kHz, it would appear
again from 0 Hz to 22 kHz.

As if that weren't bad enough, we
must complete our discussion with a
look at the different manifestations of
aliasing. First, aliasing occurs not only
around the sampling frequency, but
also from multiples of the frequency.

““1984 Loudspeaker of the Year’’

(Category One)
Federation of British Audio

The Diamond

‘“...an aptly named little gem...”
Julian D. Hirsch
(Stereo Review, April, 1984)

If you can’t get a double bass out of a 9%2”" box,
it isn’t a Wharfedale Diamond.
Now available in the U.S. to music lovers on small budgets.

Wharfedale

Quality and innovation since 1932

For information on Diamonds and other speaker gems, please call or write to:
Wharfedale Loudspeakers, 2224 Fairview, Santa Ana, CA 92704 - Telephone (714) 751-5126
Electronic Distributors, Suite 100, 10711 Cambie Road, Richmond, B.C. V6V 3C9
Canada - Telephone (604) 270-7811

Enter No. 74 on Reader Service Card

AmericanRadinHietory Com

For example, all of these components
would be produced in an aliasing sce-
narioo S = F, 25 = F 35 = F etc
Thus in our example of a 44-kHz sam-
pler and a 36-kHz input signal, some of
the resulting frequencies would be: 8,
52, 80,96, 124, 168 kHz, etc. That sure
looks nasty, although only the S—F
component will bother us directly as an
interfering frequency.

Second, more complex tones exag-
gerate the problem. Qur simple sine-
tone examples have limited foldover to
one and only one frequency. With more
complex tones, aiiasing frequencies
could be generated separately for
each harmonic.

For example, a tone of 5 kHz would
normally have harmonics at 10, 15, 25
and 30 kHz. With digital sampling at 44
kHz, however, the 25-kHz fifth harmon-
ic would fold over to 19 kHz. and the
sixth harmonic (30 kHz) would pop in
at 14 kHz, just shy of the 15-kHz third
harmonic. A particularly loathsome
kind of distortion, akin to intermodula-
tion distortion, would result.

After this look at aliasing, you digital
enthusiasts out there are perhaps
ready to smash your CDs. But hold it!
As bad as aliasing might be, in prac-
tice it isn't so bad. In fact, in a well-
designed digital-recording system, it
doesn't exist at all. The solution is sim-
ple. We merely bandlimit the input fre-
quencies, with a sharp low-pass filter
designed to provide a healthy attenua-
tion of 60 dB or more at half the sam-
pling rate, to make sure the throughput
never exceeds half that frequency.
Neither disallowed fundamentals nor
partials are allowed to enter the sam-
pler, thus aliasing cannot occur. If
those frequencies don't exist, neither
will aliasing. No need to worry about
something that isn't there.

But if the problem of aliasing upsets
you, I'll be happy to take such CDs off
your hands, especially Beethoven
works. Just send them care of Audio. 4
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ADS Atelier:
World-class performance

ADS Loudspeakers:
Technologlcal precision

ADS Automotive:
Continuing innovation
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World-class performance

Both the audio press and knowledgeable

/\DS consumers have been consistently

enthusiastic about each model in the ADS Atelier
component series. The consensus is clear —

the engineering and electronic design of Atelier
effortlessly deliver world-class performance. But the
praise doesn’t stop there. Over and over, reviewers
and users mention that Atelier’s design introduces a
new, welcome friendliness to living with audio. These
comments are particularly pleasing to us because we
try never to lose sight of the fact that our products are
as much about the simple enjoyment of music as the
continual refinement of technology.

The design of the Atelier module gives

ADS components a new, accessible form. ADS
technology fills that form with a new adaptability,
offering consumers high quality equipment, built to
last, that need not be replaced to be upgraded —

a genuine system, specifically designed to grow.
Atelier’s fusion of design and technology (we think
of the components as ingots of technology with the
future built in) sets these components apart.

Once again, as with our home loudspeakers
ADS and our automotive products, ADS has
defined the standard for the industry to follow.

Experience Atelier for yourself. We know you'’ll
be pleased.

AmericanRadioHistory Com

Atelier components can be
stacked, placed side by side, or
located on shelves. Hinged panels
cover all system wiring.

A motor-driven drawer in the C2
places the illuminated cassette at
hand only when needed.

Digital accuracy, convenience
and control are the hallmarks

of the T2. The digital frequercy
synthesizer system also provides
the convenience of 16 station
presets and ‘search’ tuning.
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Technological precision

The increased fidelity of digital recordings
ADS can be realized only by loudspeakers of

impeccable accuracy and precision. Because of
their musical integrity, ADS loudspeakers are used
as monitors in the recording of many of the most
respected Compact Discs. The experience gained
from our decade of work with digital extends through
the eleven home loudspeakers we offer. The line
includes mini speakers (which we pioneered),
two-way and three-way bookshelf models and
monitor towers.

Every driver in every speaker is made by
ADS ADS. Each shares a technology unsurpassed
worldwide. We use woven soft-dome tweeters and
midrange drivers exclusively, to achieve clarity and
pinpoint stereo imagery. Our Linear Drive woofers
feature Stifflite® cones in butyl surrounds. Materials
of this quality cost us more, but with them we can

deliver bass performance unavailable any other way.
Our crossover networks use computer-grade
components and elegant circuitry designed to keep
efficiency high. We're proud of our finishes, too. The
veneers we choose are the best available, and great
care is given to the craftsmanship.

We invite and encourage you to listen to the
ADS ADS loudspeakers. This level of precision
and performance offers exceptional value at

competitive cost.

AmericanRadioHistory Com
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ADS pioneered the development
of the high performance mini-
speaker. The L400 places genuine
high fidelity where it otherwis2
wouldn’'t have been possible.

The premium butyl surround
allows long linear woofer travel for
maximum movement of air while
precisely controlling excursion for
tight definition and low distortion.
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Continuing innovation

There is an undeniable affinity between

ADS cars and music. More than transportation,

the automobile at its best offers comfort, privacy
and time alone — and no one has more experience
bringing innovation to automotive high fidelity than
ADS. Our early products were the first ever to
introduce digital technology. They, and the products
that followed, have built a loyal and enthusiastic

group of ADS owners who are happy with the thought

of driving anywhere.

We design and build every driver in our five

ADS automotive speakers with the same care anc

attention that we bring to our home loudspeakers.
Every model features our proven performers —
woven soft-dome tweeters, Stifflite woofer cones

in butyl surrounds, and low-loss crossovers.

Our exclusive Linear Drive bass design endows

our subwoofers with sonic impact that larger,
conventional woofers cannot approach. Our digital
technology means that ADS Power Plate amplifiers
will fit in more places, work more reliably, and sound
better than any other choice you can make.

In size, shape, materials, finish and

ADS workmanship. we design ADS automotive
products to take the bumps, the heat and the
demanding use that are all part of being ‘high

performance! You owe it to yourself to hear
the best.

AmericanRadinHictory Com
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