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D, DUAL

APSTAN CASSETTE DECK

1

-DOLBY, A DIGITAL BRAIN AND BIASING BY EAR.

ontrol what you monitor.
The CT-FQOO0 allows you to bias by
r. Which means you have almost as
ich control over your tape deck as
»would over any other musical
srument.
By simply switching between the
Source and Tape monitors and
adjusting your bias control, you can

make sure that whar comes our of your

cassette deck is as clean and crisp as
what went into it

FEATURES OTHERS
DON'T EVEN OFFER.

These are jusrt a few of the features
thar will soonr change the tace of all

cassetre decks. The CT-FQQOO also ofters
leatures like a double Dolby® noise
reduction system that eliminates noise
in both record monitoring and
playback. And reduces tape hiss to —64
dB. Solenoid push button controls that
give you direct function switching so
you can go directly fram one mode 10
another without damaging the tape. A
two motor, dual capstan drive system
that gives you stable head contact,
constant lape movement, and an
inaudible 0.04% wow and flutter. And
circuitry thart lets you hook the CT-F900
to an external timer so you can make
recordings even whenyou're not there.
Obviously, all that went into the
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CT-FQOO sounds impressive. But it's not
half as impressive as what comes
out of it.

Givenall this, it's not surprising thar
sooner or later all casserte decks will be
built along the lines of the CT-F®00.

Buteven then there will pe that fine
line that has always separated Pioneer
from the competition.

Value.

WPIONEER
We bring it back alive.

©1978 U.S. Pioneer Electronics Corp

High Fidelity Components,
85 Oxford Drive, Moonachie, N.]. 07074
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Innovation is nothing new to Pioneer.

We were the tirst to introduce the
high power receiver. Sooner or later
everyone followed.

We were the tirst to create the front
loading cassette deck. And the tirst with
a quartz lock loop turntable rhar was as
easy on the budgert as it was on the ear.
Again, our competition had no
alternative but to follow.

So now that Pioneer introduces the
CT-FR00, we expect that soon there'll
be a few rushed-through imitations that
have our look. But not our value.

This is no small coincidence. And it's
nothing we're unaccustomed to. It's a
simple case of follow rhe leader.

AMETERING SYSTEM AS FAST
AS THE SPEED OF SOUND.

Conventional cassette decks are all
plagued with the same problem. Either
they have slow to react VU merers that
give you average readings or slightly
more advanced LED's that give you
limited resolution.

Pioneer offers a better resolurion. A
Fluroscan merering system that's so fast
and so precise, it provides a more

accurate picture of what you're listening to.

It covers the range of —20dBto +7
dBin 20 easy-to-read calibrations. And
while other meters may work within
thar same range, in terms of precision
they're not even in rthe same
neighborhood.

The CT-F900 has a Peak Butron that
lers you register all the peaks in the
incoming signal. And lets you register
an unheard of level of harmonic
distortion. less than 1.3

A Peak Hold Button that retains the
highest peck level in each channel. So
you can record at the highest level
possible withour fear of overload.

And an Average Butron that makes
the Fluroscan meter respond like an
ordinary level meter.

A DIGITAL BRAIN WITH
AN INCREDIBLE MEMORY.

All cassette decks have tape
counters. Even the most respectable
ones have mechanical counters you
can’t really count on.

Pioneer’s desighed the most precise
electronic way of keeping track of your
tracks.

As the take up reel rotates, pulses
are fed to a microprocessor which
provides a three digit readout on an
electronic tape counter.

The terminology may be difticult to
understand, but the benetit of all this is
simple. Precision. Dependability. And
convenience.

NMany of these "berier” cassette
decks also claim they have advanced
memories. Bur there are functions that
even the best of them haven't been
programmed to remember.

The CI-F900 has the tirst electronic
memory ol its kind that performs tour
different functions.

Memory Stop automatically stops
the tape wherever you select. Memory
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THE CT-FOO0.THE FIRST 3-HEADE
FLUROSCAN METERING, DOUBLL

Play rewinds the tape ro this spot and
then automatically goes into the play
mode Counter Repeat rewinds the
cassette when the end of the tape is
reachied. Then begins replaying the tape
wherever you want it to begin. End
Repear auromatically rewinds the tape.
And then replays it trom the beginning
for endless listering.

WERE HARD HEADED,
BUT SENSITIVE.

Every audiophile will agree that to
achieve protessional quality recording,
three heads are better than two.

And while you can expect three
heads frony mosi reputable cassette

CI e e e

decks, you can also expect that they're
either made of territe or permalloy.

The CI-FQ00 has recording and
playback heads made of a newly
developed Sendust Alloy. This
remarkable bit of technology gives you
higher trequency response (20-19,000
Hz.) and lower distortion than ferrite.
And better wear-resistance than
permalloy.

BIASING BY THE MOST
SOPHISTICATED AUDIO EQUIP-

MENT KNOWN TO MAN. HIS EARS.

While many ot today’s "equipped”
cassette decks let you monitor during
recording, what they don'tdo is let you
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DISCWASHER
presents

RECORD
CARE
BASICS

The finest record care system is
Discwasher, and the research of the
Discwasher labs shows four ways to
dramatically extend the fidelity of your
discs:

1. Beware of the heat monster. Tak-
ing records from very cold con-
ditions to hot conditions, or play-
ing records at temperatures in
excess of 90° F, accelerates record
wear and distortion.

. Beware of a ‘“clean” stylus. A
stylus may look clean, but can be
glazed with contamination after
playing two or three records. This
glaze holds dust which abrasively
destroys records. Discwasher's
SC-1 Stylus Cleaner is the best
way to keep your clean-but-dirty
stylus really clean.

. Do not replay records quickly.
Playing a record more than once
every hour causes chemical and
physical stress to the vinyl that
will eventually destroy the album.

. Clean micro-dust before playing.
Micro-dust is attracted to records
and may not be noticeable. Play-
ing a dust-contaminated record
welds this micro-dust into the
grooves. The Discwasher brush
with a few drops of D3 fluid is the
finest, most convenient way to
remove this threat to your val-
uable record collection.

For technical information on the com-
plete line of Discwasher products, see
your hi-fi specialist or discriminating
record store.

discwasher®inc.

1407 N. Providence Rd.
Columbia, MO 65201
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The XSV/3000 is the source of
perfection in stereo sound!

Four big features ... all Pickering
innovations over the past 20 years
... have made it happen.

1976: Stereohedron® This patented Stylus
tip assures super traceAbility™, and its larger
bearing radius offers the least record wear
and longest stylus life so far achievable.

1975: High Energy Rare Earth Magnet
Another Pickering innovation, enabling
complete miniaturization of the stylus as-
sembly and tip mass through utilization of
this type of magnet.

1968: Dustamatic® Brush
This Pickering patented invention dynamic-
ally stabilizes the cartridge-arm system by
damping low frequency resonance. It im-
proves low frequency tracking while playing
irregular or warped records. Best of all, it
provides record protection by cleaning in
front of the stylus.

1959: Record Static Neutralizer

The patented V-Guard Record Static Neutralizer s
has been a feature of all Pickering cartridges

since 1959. It eliminates electrostatic
dust attraction at the stylus
and discharges record static
harmlessly into the grounded
playback system.

@ PICKERING

“for those who can [hear| the difference”

b [

-

For further information write to Pickering & Co., Inc.,
Dept. A , 101 Sunnyside Bivd., Plainview, N.Y. 11803
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4. v-Guard Static Neutralizer,
“Where the Stylus meets the groove.”

© Pickering & Co. Inc., 1978
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IT TAKES GUTS TO BE
MORE EXPENSIVE THAN McINTOSH

McIntosh might be considered
an expensive extravagance by the
average high fidelity consumer. How-
ever the true audiophile perceives
reliability, proven engineering and
classic styling as necessities rather
than luxuries.

The true audiophile also appreci-
ates outstanding specs and the state
of the art technology that distin-
guishes Series 20 from the field.

Consider the Ring Emitter Tran-
sistor out-put stage in the Series 20
M-25 Class AB Power Amplifier that
provides incredible high frequency
performance.

Consider the Series 20 F-26 FM
Tuner’s parallel balanced linear de-
tector that delivers the lowest distor-
tion available.

When you realize how exceptional
Series 20 is, you’ll marvel at how

inexpensive expensive can be. 8

SerieseU ]

20 Jewell Street, Moonachie, N.J. 07074

If you would like full information
on Series 20, please send us the
coupon below.

To: Series 20
Dept AA

20 Jewell Street
Moonachie, New Jersey 07074

Please send me the specs for the

O

following circled Series 20
components. c-21
Stereo
Preamplifier
M-22 D-23 M-25
Class A-Stereo Multi-AMP Elec. Class AB Stereo
Power Amplifier Crossover Netwk. Power Amplifier
F-26 A-27 F-28
Advanced Quartz  Class AB Integrated Quartz
FM Tuner Stereo Amplifier FM Tuner
PLC-590 PA-1000 u-24
Quartz PLL Servo- Carbon Fiber Program Source
Controlled Turntable Tone Arm Selector

Name

Street

City

State Zip

AVAILABLE AT THESE FINE DEALERS

New Orleans, LA
American Audiophile Valley Stream, NY
American T.V. Madison, W!
Another World Electronics Fort Lauderdale, FL
Another World Electronics Miami, FL

Alterman Audio

Appletree Springfield, IL
Appletree Peoria, 1L
Appletree Champaign, IL
Appletree Normal, L
Appletree Rockford, IL
Appletree Elgin, IL
Appletree Mapleviite, IL
Appletree DeKatb, iL
Audio Dimensions San Diego, CA
Audio Professionals Overland Park, KS
Audio Professionals Lincoln, NE
Audio Professionals Omaha, NE
Back Door Stereo Atlanta, GA

Executive Audio Santa Monica, CA
Fred Locke Stereo East Berlin, C1
Garehime Music Company Las Vegas, NV

Hi Fi Haven New Brunswick, NJ
Innovative Audio Brookiyn, NY
Jonas Miller Sound Beverly Hills, CA
Listen-Up Denver, CO
Listen-Up Evergreen, CO
Metex International Laredo, TX

Music and Sound of Calif. Woodland Hills, CA
Natural Sound Framinghain, MA

Pro Audio Sioux Falls, 1A
Sights & Sounds Chicago Heights, IL
Sights & Sounds Oak Lawn, IL
Sound Company Minden, LA
Spaceways Sound Annapolis, MD
Summit Sight & Sound  Jefferson City, MO
Team Electronics Sioux City, 1A
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INTRCDUCING THIZ IEMPIRIE IZDRY PHTNT CARTRIDCIE.

IT SCUNDS AS GCTID ON A RIECTRID AS IT DTIZS ON PAPEER.

It was inevitable . . .

With all the rapid developments
being made in today’s high fidelity tech-
nology, the tremendous advance in audi-
ble performance in Empire’s new EDR.9
phono cartridge was bound to happen.
And bound to come from Empire, as we
have been designing and manufacturing
the finest phono cartridges for over 18
years.

Until now, ali phono cartridges were
designed in the lab to achieve certain
engineering characteristics and require-
ments. These lab characterjstics and re-
quirements took priority over actual listen-
ing tests because it was considered more
important that the cartridges “measure
right’” or “test right”’—so almost everyone
was satisfied.

Empire’s EDR9 (for Extended Dy-
_ namic Response) has broken with this tra-
dition, and is the first phono cartridge that
not only meets the highest technological
and design specifications—but also our

demanding listening tests—on an equal
basis. In effect, it bricges the gap between
the ideal blueprint and the actual sound.

The EDR.9 utiliz2s an L. A. C. (Large
Area Contact) 0.9 stylus based upon—and
named after—E. |. A. Standard RS-238B.

This new design, resulting in a smaller -

radius and larger ccntact area, has a
pressure index of 0.2, an improvement of
almost six times the typical elliptical stylus
and four times over the newest designs
recenly introduced by several other car-
tridge manufacturers. The result is that less
pressure is applied to the vulnerable rec-
ord groove, at the same time extending
the bandwidth—including the important
overtones and harmanic details.

in addition, Empire’s exclusive, pat-
ented 3-Element Dcuble Damped stylus
assembly acts as an equalizer. This elimi-
nates the high Q" mechanical resonances
typical of other stylus assemblies, produc-
ing a flatter response, and lessening wear
and tear on the record groove.

Enter No. 12 on Reader Service Card

We could go into more technical de-
tail, describing pole rods that are laminat-
ed, rather than just one piece, so as to
reduce losses in the magnetic structure, re-
sulting in flatter high frequency response
with less distortion. Or how the EDR.9
weighs one gram less than previaus Empire
phono cartridges, making it a perfectmatch
for today’s advanced low mass tonearms.

But more important, as the EDR.9 car-
tridge represents a new approach to car-
tridge design, we ask that you consider it
in a slightly different way as well. Send for
our free technical brochure on the EDR.9,
and then visit your audio dealer and listen.
Don’t go by specs alone.

That's because the new Empire EDR.9
is the first phono cartridge that not only
meets the highest technological and de-
sign specifications—but also our de-
manding listening tests.

Empire Scientific Corp.
Garden City,N.Y.11530

EMVPIFE




The Watts Parastat

In 15 seconds
your records are
clean, dry,
and ready to play.

With some systems
you pour liquid on your rec-
ords (and rub it into the
grooves), while with others
you brush the dirt around
(and rub it into the grooves).
The Watts Parastat is neither
of these.

By placing a plush vel-
vet pad on either side of a
soft nylon brush and adding
a drop or two of Parastatik
fluid, a remarkably efficient
system is created.

The brush bristles lift
the rubbish to the surface.
The pads collect and remove
it. And the Parastatik® fluid
supplies just the right degree
of humidity to relax dust col-
lecting static without leaving

any kind of film or deposit
behind.

No other system does
so much for your records in
so little time.

So when you want the
best, ask for the original. The
Parastat, by Cecil Watts.

Coil3 Dt

Watts products are
distributed exclusively in the
U.S. by: Empire Scientific
Corp.,Garden City, NY 11530
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Joseph Giovanelli

Transducer Origins

Q. The literature included with my
headphones states “the transducer is a
microphone-derived device.” How can
a microphone element be used in a
headphone? — Timothy Balogh,
Kingston, Pa.

A. A transducer is simply something
which converts mechanical energy
into electrical impulses (microphone)
or converts electrical impulses into
mechanical energy (loudspeaker)
through movement of a coil of wire
across a magnetic field. The head-
phone contains a miniature speaker,
and an engineer for the firm that put
out the literature found that a micro-
phone assembly could be adapted for
use in the headphones as a speaker
element.

Delay Systems

Q. Please explain the purpose of an
analog or digital delay system in high
fidelity or public address applications.
— James Mauro, New Brunswick, N_|.

A. A delay system can be used in
quite a number of applications, de-
pending upon the amount and type of
delay it is capable of producing. In the
most popular current applications,
these delay systems are designed to
delay sound a small fraction of second
before feeding it into a pair of speak-
ers located in the rear to create the re-
verberation heard in a concert hall.
Most such delay units produce this ef-
fect from the standard two-channel
recordings, rather than a four-channel
source.

Another application is for people
seated in the rear of relatively large
rooms who will hear the sound from
the PA in the back of the room before
they hear the “live” sound from the
stage. This is often confusing and
annoying. To overcome this problem,
the PA’s rear sound is delayed so that
the sound from the speakers and the
sound from the stage are heard at the
same time. In such PA installations,
speakers for listeners sitting close to
the stage will not be fed the delayed
signal.

There are several all-electronic
means by which delay is introduced.
In some devices the signal is converted
into digital information and shifted
through a series of electronic circuits.
The time needed to shift from one cir-
cuit to the next is determined by a
“clock,” and the speed of this clock or

oscillator is variable. Thus, the time
used to shift the digitized signal from
one circuit to the next can be varied to
produce the variable delay times. Be-
cause the signal is shifted from one cir-
cuit to another, any one of these cir-
cuits can be used as the final signal
point, rather than merely extracting
the signal from the far end of the
chain of many such circuits or “shift
registers.” By extracting the signal from
a point other than the far end of the
chain, we have another means of vary-
ing the time delay. The output signal is
then reprocessed into analog informa-
tion and processed, as with any other
audio signal.

The other major means of making
such delay lines uses ‘‘charge
coupled” devices, which are strictly
analog, to produce the delays. For a
discussion at this level of sophistica-
tion, there is no essential difference in
what the two basic circuit types do.

As described, these arrangements
would produce a single delay. You
could either listen to a delayed signal
alone or you could listen to the main,
or direct, signal mixed with this delay.
However, it is possible to introduce
signals from several of the “part-way”
points in the circuit, mixing all of them
with the direct signal. This tends to
create a more densely reverberant
sound. The greater the number of such
included delay points, the closer the
sound will be to true reverberation,
rather than distinct repeats of the orig-
inal signal.

Another early and very basic delay
system used two or more tape play
heads, generally for PA systems where
distinct repeats are called for. The
space between the successive heads is
often adjustable to create whatever
delay times are required. Where the
head spacing is fixed, the tape speed is
varied to produce the same result.

Other delays can be produced by
feeding the signal into something like
a coiled garden hose and then extract-
ing it at the far end. The delay is deter-
mined by the length of the tubing and
the speed of sound in air. (See, “Con-
struction of a Madsen-System Delay
Tube,” Audio, April and May, 1971.)

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

AUDIO * April 1979



Infrodudng the system that can tape iiseff
Tune itself. All by ifself. For up 1o a week.

Lpto now using a “ape ceck te record khaikoenskss 4t
at 4 PM on one stolion and Beethoven’s 5th at > PM on
andther was ecsy. &s long as you we-e Fome. -ow
“echnics makes it just as easy when your not, =itk the
517038 quartz syr-hesizesr FM sterec tuner and its
mctching SH-9228 microprocessor.

When used w th the ST-9C38, ths $4-2038 m cro-
srocessor can ke programmec to tune eight F+/ staticrs
n any order, at-an~> time, on a1y day for one w=ex Ir
“act, the SH-9038 zan be programm=d o rememter 32
ndividual stepz. 3tarting ~ith he day o~ the w=ek the
-ire, the FM stctiom and AC line on /off

All you de is =simply selec- the “write’ -mede anc th=
3H-9038's computzrized memary does -he rest. Than
select the “'read’” mode for a.readoLt o7 the prog-ams

you have selected. You can alss overridz your preszleced
orogram by switching to ~he manual mode. Wkats more,
the SH-9038 can be programned to tumn on cr of three
other componentsin additionto the ST2038 e~

That's what tke SH-5038 microprozessor car do.

‘What the ST-90838 juartz synthesizer tuner candc s just
asimpressive. Unlke conventional tunes whizk use a
se-ies of variable capacitors ta tune n FM freguencies,

the SE903E3 uses the cuortz synthesizer tuning system.
Wit this svstem the guartz crystal, one of the world's
mrost accurate referer ce devices, becomes the -eference
far -he local oscillato- frequency and the breadcast
fiecuency The results Only the frequencies cr whicn a
k-oadcas signal miga- exist can be received. At precisely
soaz2d 200 kHz steps. And that means you ce1't hcve
ta worry about drift or misalignment due to -emperature,
t me or m stuning.

The =H-9038 mi-oprocessor and the SI£038
tsner. Because you ccr't beat the memory of @comauter
or he accuracy of quertz.

SENZITIVITY: 1.2 pV (759). 50dB QUIETING
S STIVITY(New IHF : Mono 18.1 dBf. Stereo 38.1 cBf.
T40 {1J0% modulatien): Mono 0.1%. Stereo C15%. FREQ.
=32 20tz to 18 kHz + 0.1dB ~0.5dB. SELECTIVITY: 7 5dB.
$TZRZ0 SEPARATION- 35dB (1 kHz), 35dB (10 kkz). IMAGE
PEJZZTIO AT 98 MHz: 105dB.

Teckics SH-9058 and ST-9038. A rare ccmbiration
cf adio rechnology. A new standard of audi: excellence.

Technics

Professional Series
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system using equipment designed for

A be_kind_to-your-recordS/ use in my car. For home use, what kind

of d.c. adaptor would | need? How
CheCk-your-StYIUS months much power is needed to keep the
e system running efficiently? — John

Keller, Chicago, Ill.

A. Each separate component in your
system requires a certain amount of
power (of course, the speakers are not
considered, for the power they require
is supplied by either your amplifier or
receiver, rather than from a special
power supply). Because the various
components are designed to operate
on 12 volts d.c., we know that they
must be supplied with that kind of d.c.
power. The instruction manual which

. . accompanies each piece of equipment
FREE! Stylus mspectlon and will supply you with information as to
cleaning wherever you see this sign: | current—numberof amps —required

to operate each piece of equipment.

A cartridge is forever—your stylus isn’'t! Even Add together the number of amperes
though you can’t see stylus wear, it affects the per- required by each component you plan
formance of your entire hi-fi system. A worn stylus to use. Actually, the power supply
could even ruin your records! We urge you to have should be capable of handling a some-
your stylus professionally inspected no less than what higher current than the com-
once a year. bined drain of all your equipment —
During February and March, audio dealers dis- this is a safety margin designed to
playing this sign will have trained personnel and keep the power supply from overheat-
the equipment necessary to examine your stylus ing.
for wear or damage. They’ll professionally clean Power supplies of this kind are avail-
your stylus and tell you if it's time to replace it. able from stores selling equipment to

amateur radio operators. These power
supplies are then plugged into the
home a.c. socket, and each compo-
nent will automatically draw the
amount of current for which it is
designed.

Batteries are capable of delivering
current for a specified amount of time.
For example, if the automotive battery
is capable of delivering 35 ampere-
hours, and your equipment takes 10
amperes, then the battery will have to
be recharged after 3%2 hours. The deal-
er from whom you purchase your bat-
tery should be able to assist you in ob-
taining the correct battery charger.

\
Yﬁﬁﬁétylus cleaning brush

A practical and safe way to clean your stylus!
Synthetic bristles with the right amount of stiff-
ness to remove dust and lint buildup effi-
ciently without damaging the stylus tip.
Free when you have your stylus in-
spected at a participating Shure g
dealer.

Bring your cartridge back to original specs

The performance of your cartridge depends largely on the stylus assembly and only

a genuine Shure replacement stylus can restore your cartridge to its original perform-
ance! Give your record collection the protection it deserves, insist on the words “This
Stereo Dynetic® stylus is precision manufactured by Shure Brothers Inc”” on the
box, and the name SHURE on the replacement stylus you buy. Don't settle for sub- Smeared Sound

stitutes—your record collection is too valuable! Q. I have noticed that 0(1 many of
the tapes | have recorded in the past
several years that the s’ sound is
smeared. | record at 3% ips and clean

SPECIAL NOTE: and demagnetize my heads regularly.
Gte:')uine Sh_lurg' refplacemelnt Do you suspect that there is anything
s re avai irtuall i
all Shure stereo magnetic car. | "V/ONg with my tape deck? — Howard
tridges—whatever their age. If Eiserike, College Park, Md.
your dealer doesn't have yours, A Your problem is probably due to
write to us. . . .
R recording at too high a level, resulting
Replacement Styl] by... in tape saturation. Saturation is maost
" ® likely to occur at the high frequencies
' S I_' l ' R E where the “s” sound occurs, and be-
‘ cause of the substantial amount of
Shure Brothers Inc. » 222 Hartrey Ave. » Evanston, IL 60204 treble boost provided by the record

electronics at 3% ips. Try reducing your

cAC.Si Limit
In Canada: A.C. Simmonds & Sons Limited recording level by about 3 to 6 dB.

Manufacturers of high fidelity components,
microphones, sound systems and related circuitry. AUDIO ¢ April 1979
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WHICH NEW HIGH BIAS
TAPE WINS WITH MAHLER’S
FOURTH SYMPHONY?

Choose eight measures of Mahler’s Fourth
that are really rich in the high frequencies.

The type of passage that high bias tapes are
designed for.

Record it on your favorite high bias cassette,
using the Chrome/Cr0, setting. Then again
on new MEMOREX HIGH BI

Now play back the tapes.

We're convinced you'll have a new favorite.

New MEMOREX is made with
an exclusive ferrite crystal oxide formulation.
No high bias tape delivers greater high
frequency fidelity with less noise, plus truer
response across the entire frequency range.

In short, you can't find a hlgh bias cassette
that gives you truer

reproduction. r ﬁﬁ". )r@%\
MEMOREX ‘&

Recording Tape and Accessories. oiva ]
Is it live, or is it Memorex?
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-
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© 1979, Memorex Corporation, Santa Clara, California 95052, U § A
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Bert Whyte

After trying to cope with too many
“winters of their discontent,” in the
arctic clime of Chicago, the powers
that be in the Consumer Electronic
Show decided to hold their annual
winter pow-wow in Las Vegas |
missed the inaugural event in 1978,
but with the year 1979 still in its swad-
dling clothes, | spent January 6th
through 9th at the Winter Consumer
Electronics Show in Las Vegas.

Ah, Las Vegas! A tacky tinsel town,
full of tawdry temples of titillation and
temptation, with an infinite capacity
for rapacity and rip-off. (How’s that for
alliteration!) Getting around the town
is an onerous task . . . taxi fares are
outrageously high and there are inter-
minable delays in getting one at every
hotel. This factor alone was responsi-
ble for our inability to cover many
events and keep up with a very tight
schedule. In Las Vegas there are two
kinds of deserts . . . one is the sandy
wastes surrounding the town . . . the
other is the gastronomic desert that is
Las Vegas itself. You can get two kinds
of food in Las Vegas . . . cheap awful
food and expensive awful food. Well,

g it~

why goon .. . if you are a gambler, the

town is paradise . . . if you are not, it
can be a purgatory. Considering amen-
tities, attitudes, and prices between
Las Vegas and Chicago, one almost
longs again for the latter’s stinging
sleet and frozen feet!

In spite of the vicissitudes of Vegas,
it must be admitted that at the con-
vention hall, the WCES was both well
organized and well laid out. If you
wanted to concentrate on audio and
avoid the watches and games, these
areas were better isolated from each
other than previously. So it was with
the other areas of interest. As usual,
the sound demo rooms suffered from
sound transmission through their
walls, but better that than trying to
demo on the open floor of the con-
vention hall. There were isolated ex-
hibits in many of the hotels around
town, but the bulk of the so-called
“esoteric”’ audio demonstrations were
concentrated at the Jockey Club, an
expensive cab ride from the conven-
tion hall.

With the economic situation in this
country, 1978 was considered a “soft
year ” for the audio industry. Thus,

manufacturers and dealers came to
this WCES with a certain

amount of trepi-
dation, looking
for hopeful
signs that

the bottom
wasn’t going

to drop out of
their business in
1979. Well, this

WCES certainly wasn’t the up-beat,
ebullient, optimistic gathering of some
past years. However, attendance was
very good, said to be the best ever,
and there was enough new technology
introduced and generally aggressive
marketing plans unveiled to buoy con-
fidence in the industry, which was re-
flected in a respectable amount of
buying.

As noted, this WCES was a tough
show to cover. There were many
things | just didn’t get the opportunity
to see. Needless to say, I've had to give
priority to those items which are cur-
rently in the prime areas of interest.

Metal Particle Tape

Whether metal-particle tape and
cassette decks capable of recording
this new tape would have reached
their present state of development
without the stimulus of the audio sales
slowdown in 1978 is debatable. In any
case, metal-particle tape is on the mar-
ket in the form of the 3M “Metafine,”
and a committment to manufacture
this type of tape was announced by
TDK, Maxell, Fuji, and BASF. There is
little reason to doubt that Memorex
and Ampex will climb onto this
bandwagon as well. Some manufactur-
ers had some actual samples of metal-
particle tape at the show, and there
were even a couple of demonstrations,
with that of JVC making a notable
impression, showing the difference in
dynamic range and headroom be-
tween a high-bias ferric tape and the
metal-particle tape in the recording of
a small jazz combo. As for cassette
decks equipped with the special erase
and record heads and bias and equal-
ization circuitry to record metal tape,
the pioneering deck of Tandberg has
been joined by models from JVC,
Nakamichi, Aiwa, Teac, Sanyo, and
BeieC/Avnet. In fact, BeleC stole a
march on some of its rivals by unveil-
ing their model C-1, the first car stereo
cassette to handle metal-particle tape.
Both the C-1 and the BeleC T-4 metal
compatible deck are of the two-speed
variety recently introduced by BeleC.
The combination of metal tape and a
cassette speed of 3% ips should really
satisfy those looking for widest possi-
ble frequency response. Technics was
showing its Model M-95 cassette deck,
which at $1300 was the highest priced
metal compatible unit at the show.
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THE JVC CASSETTE DECK.
It gives you more of what the others wish they could.

Cassette recording takes a giant step for-
ward with the new series of JVC cassette
decks. Each is designed to
give you everything you
need to get the most out
of any tape. And there are
totally new features to
help you make better-
sounding cassettes.
Exclusive Spectro

Peak Indicator System.
With almost recording
studio vigilance, 25
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instant-responding LED =

indicaiors offer fail-safe  © > 4
protection against dis- ANy
tortion produced by i ‘Q//!ﬁ

tape cver-saturation.
For the first time, you can constantly visually monitor
the levels of five low-to-high musical frequency ranges.
Then, on playback, the Spectro Peak Indicatcr actually
lets you see how accurately the deck has performed
Expanded Dynamic
Range and Better
Noise Reduction.

Our Super ANRS circuitry
applies compression in
recording and expansion
in playback to improve
dynamic range at higher
frequencies. So distortion
is eliminated in sudden
high peaks of any musical

Jvc KD-85 kaRL‘:/\b«
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prog-em. Super ANRS also reduzes tape hiss by
boosting the deck’s signal-to-noise ratio by as much
as 10dB over 5000Hz.

New Head Design.

""" y g S Iy Our refined Sen-Alloy head
S EnE gives you tne sensitive per-
formance of permalloy head
construction, combined with
the extreme longevity ol fer-
rite, for bright, full-sounding
recordings.

Get the most out of any tape
Bezause whichever type you select,
you'll extract the most from it with
it our special recording equelizer
circuit that lets you "‘fine tune™ the
high frequency respanse of the deck

A
- 1w = 0=f —10—f =~ 10e-F —omf =i

———— e — i —
>

to the exect requirements of the tage. These inrova-
tions alone set JVC cassette decks apart from all the
others. Than when yau consider our other refinements,

like precision-ground capstans, gear/oil-damped

cassette goars, multi-peak LED indicators, indeperdent

drive mechanisms, plus top
performance specifications,
you can understand why we
say that JVC gives you more
of what other decks wish
they could. Visit your JVC
dealer and you'll hear why.

JVC

| @ %

ZARAO O ©

T

oft., £8-75 Queens Midtown Expwy. Maspatr, N.Y. 11378. Canada: JVC Eectronics of Canada. Ltd.. Ont.
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Lux was showing two metal-parti-
cle tape compatible decks, inter-
esting in that both units employ
d.c. amplifiers in the record and
playback circuits and
have user adjustable
azimuth control for
the record head. Most
unusual is that the 3
entire head housing assem- ) “F
bly is easily removable and
could accept heads in a new
configuration, should such =%
items appear in the future . . . i.e.
“half-track” cassette heads. The Eumig
company showed its model FL1000
metal-particle tape compatible deck,
and they also announced that the first
Eumig cassette deck, their CCD model,
can be updated with new erase and
record head and bias and equalization
circuitry to handle metal tape at a cost
to the consumer of $200. In addition to
the aforementioned metal compatible
cassette decks, models of the same
kind will be forthcoming from Hitachi,
Fisher, Yamaha, Toshiba, Sony, Onkyo,
Marantz, Sansui, Pioneer, and Sharp.
With such overwhelming industry re-
sponse to metal-particle tape, we are
unquestionably entering a new era of
high-quality cassette recording, which
should come into full flower at the
CES in Chicago, and have a most salu-
tory effect on the market.

Before we leave cassette decks, it
should be noted that other technolog-
ical advances were in evidence besides
metal-tape capability. Hitachi and
Aiwa had decks in which tape formu-
lation bias, equalization, and sensitivi-
ty were set via a microprocessor. The
JVC KD-A8 deck is another of this
breed, but gilds the lily by its ability to
record metal-particle tapes as well.

Nor should we forget that open-reel
decks still furnish the very highest
quality in tape recording, along with
their special capabilities of editing,
overdubbing, etc. A number of new
10%-in. open-reel models appeared
from such old pros as Teac and Tech-
nics, along with Akai, and relative
newcomer, Philips. Many new per-
formance and convenience features
are on these new decks, including
quartz-lock capstan drive.

Digital recording at the WCES is still
on the back burner in contrast to the
red-hot professional arena. Still, there
were the PCM units from Sony, |VC,
Mitsubishi, and Technics. At the Tech-
nics exhibit they were playing their
VISC digital disc, using the Stravinsky
L’Histoire du Soldat | had recorded for
them on their PCM/VCR system last
summer. It is worth noting that Dave
Monoson, one of the most astute and
knowledgable PR men in the audio
business, who handles Yamaha and
Maxell and imports the interesting

_.\ |

new Nagatronics ribbon phono car-
tridge (and a man with his ear close to
the ground in Japan), feels that such
tremendous advances are being made
in LSl (large scale integrated) chip
technology that PCM capabilities will
be built into future VCR machines
within 18 months to two years. The
price range envisioned for these units
would be around $2000, and of course
this would make pre-recorded digital
music cassettes a distinct possibility.
One final note on the tape scene . . .
don’t forget that while metal-particle
tape is causing a minor revolution in
the world of cassette decks, the very
same kind of metal tape has equal ap-
plicability to open-reel decks, to video
cassette recorders, and even digital
recorders. The super high packing
density of the metal-particle tape will
have an equally profound effect on
the performance of these formats.

Audio Mainstay

It goes without saying that at the
WCES, receivers were still the mainstay
of the audio business. Models contin-
ue to proliferate, with every imagina-
ble gizmo and technological advance
being applied to them to gain some
competitive advantage with each
other and have greater appeal to the
audio consumer. The horsepower race
seems to have reached a plateau, with
the 330-watt-per-channel Technics
unit still the leader.

However, fast gaining ground on the
receiver market is that of integrated
amplifiers with associated tuners.
Some of the integrated amplifiers are
invading the “ultra-fi” quality once
the exclusive province of high-end
amplifiers and preamps. For example,
Kenwood’s KA-907 integrated ampli-
fier is rated at 150 watts per channel,
with a rise time of 0.8 microseconds
and a slew rate of 230 volts per micro-
second! This, along with many ameni-
ties in the preamp section, including
an input for moving coil cartridges.
Sansui has its 160-watt-per-channel
AU-X1 integrated amplifier with rise
time of only 0.5 microseconds and a

260 volts per microsecond. Let’s face it,
friends, those kinds of specs are better
than many of the highly regarded
“audiophile” of the separate ampli-
fiers! Technics has a new waveform
input/output distortion analysis sys-
tem, which uses complex music signals
for testing rather than the usual sine
and square wave signals, and they
state the use of music signals is a more
accurate representation of an ampli-
fier's true transient response and TIM
distortion capabilities. One of the first
fruits of this new analysis system is the
Technics SUB099 integrated d.c. ampli-
fier which puts out 115 watts per chan-
nel with THD claimed to be no more
than 0.0007 percent. Yamaha and JVC,
just to name two that come to mind,
have equally sophisticated integrated
amplifiers. The separate tuners, made
to be companion pieces to these inte-
grated amplifiers, are very advanced
units. Perhaps the most sophisticated
of the tuners was the Kenwood KT-
917, which utilizes what is termed a
“pulse count FM detector’” that con-
verts each cycle of an FM signal into a
digital pulse. The detector’s output is
proportional to the count of density
and is said to be theoretically and
practically perfectly linear. The system
is claimed to reduce FM distortion by a
half, while improving signal-to-noise
ratio 6 to 12 dB.

Quadraphonic Comeback?

As mentioned earlier, the Jockey
Club in Las Vegas was the exclusive
headquarters for the so-called “esoter-
ic” audio manufacturers. With all
those exotic audio goodies all in one
place, needless to say, the audio press
corps spent a lot of time there audi-
tioning them. However, before we
take on the Jockey Club, a slight diver-
sion to the MGM-Grand hotel, to lis-
ten to some quadraphonic sound.
HUH! You heard me correctly, friends.
Regular readers of this column will
know that for several years now | have
been dealing with Mr. Wesley Ruggles,
a charming fellow whose uncle is that
fabulous comedian, Charley Ruggles.
Wesley had acquired the rights to the
Tate Directional Enhancement System,
an ultra-sophisticated SQ four-chan-
nel decoder, featuring separation of 35
dB between channels. Wesley was
trying to get this circuit reduced to in-
tegrated chips by the National Semi-
conductor Co. First results were prom-
ising, and | was supposed to receive
one of the first SQ decoders built
around the chips. Well, problems
developed, promises were made,
things got worse, quadraphonic sound
became moribund . . . in any case, |
never got the decoder and forgot
about the whole thing. Well, | saw
Wesley Ruggles in the convention hall,
and he directed me to the suite of the
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“Overall amplifier performance rating: excellent.
Sound quality: superb.

Len Feldman*

The Sansui AU-717
DC integrated ampilifier.

Len Feldman

When Len Feldman tested the Sansui AU-717 for Radio-
Electronics a year ago, he concentrated primarily on its
fraditional, steady-state pertormance measuremants.
Power output capability. Total harmonic distortior. RIAA
phono equalization accuracy. Signal-to-noise ratio.
Usual tests, though applied to an unusual amplifier.
Here's some of what he said:

“One clear advantage of DC design is ap-
parent. Even at the low 20Hz extreme, the amplifier
delivers a full 92 watts —the same vaiue obtained for
mid-frequency power —compared with its 85-watt
rating into 8 ohms....

“The equalization characteristic of the pre-
amplifier was ore of the maost precise we have ever
measured, with the deviatian from the standard RIAA
playback curve never exceeding more than 01dB...
The 380-mV overload figure for ohono is far grecter
than would ever be required using even the highest
output magnetic cartridges available.”

At the time, dynamic response measure-
ments —such as slew rate, rise time, and Transient Inter-
Modulation distortion (TiM) — were still in their infancy.
Indeed, even now, engineers have not yet fully agreed
on a standard method of measuring TIM, though its
audible effects have been increasingly recognized.
Mr. Feldman sensed this whan he commented: “"Sansui
claims that this unit has reduced transient intermodula-
tion distortion...and, indeed, the model AU-717 deliv-
ered sound as transparent and clean as any we have

*Reprinted in part from Ler: Feildman'’s test report in

heard from an integrated amplifier...”

The fact is that while conventional amps
are designed to reproduce sine-wave test signals —
which have a smoothly-changing. endlessly repeating
character— with negligible THD, they usually do so
at the cost of increased TIM. The excessive negative
feedback used to reduce steady-state distortion to the
vanishing point can (and usually does) reduce the abil-
ity of the amplifier to respond fully to the dynamic,
rapidly-changing, pulsive signals which are the music
itself. Thus, you get the harsh, metallic sound of TIM.

That's why Sansui has not only led the way in
DC amplifier design (circuits whose low-frequency
response extends down to zero Hz), but has also con-
centrated on the high slew rate, fast rise time designs
needed for the faithful reproduction of music, not just
simple test signals. Slew rate is a high 60V/uSec: rise
time a fast1.4uSec. And the frequency response of the
power amp of the AU-717 extends to a full 200,000Hz.

Visit your authorized Sansui dealer. You'll
hear the difference Len Feldman heard, and you'll un-
derstand why the Sansui AU-717 is about the most
popular integrated amplifier available today.

SANSUI ELECTRONICS CORP.
tyndhurst, New Jersey 07071 - Gardena. Ca. 90247
Sansui Electric Co., Lid., Tokyo. Japan

Sansul Audio Europe S.A., Antwerp. Belgium
In Canada: Electronic Distributors

RADIC-ELECTRONICS, January, 1978.
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IS8 tape
copies sound
better than
your records

dbx |

ABOVE
THRESHOLD

.‘_

POWER LINEAR LEVEL

First, you play your favorite records, tapes or FM broadcasts
through the expander section of our Model 128 to restore missing dynamics
and reduce noise that's been robbing you of live performance realism.

Then, you preserve the dynamics of this vibrantly enhanced
program by copying through the 128 noise reduction section to eliminate
tape hiss normally added by copying.

Finally, you play back your taped copy through the decoder of your
dbx 128 and hear music with more dynamic range and detail than you've
ever heard before off any tape. Sound unbelievable? Well, it was until the
dbx 128 came along. But now you can malke dynamically enhanced copies
that sound better than the originals, with no hiss build-up, on any open-reel,
cartridge or cassette recorder.

To learn how, ask the dbxpert at your local dealer for a
demonstration of the new dbx 128. For full product information and a list of
demonstrating dbx 128 dealers, circle reader service number or contact:

dbx

UNLOCK YOUR EARS
dbx, Incorporated, 71 Chapel Street, Newton, MA 02195 (617) 964-3210

Enter No. 10 on Reader Service Card

Fosgate Company at the MGM-Grand
hotel. Fosgate has heretofore been in-
volved with high-quality auto-stereo
components, but it seems the three
chips of the Tate system finally had all
the bugs ironed out, and Mr. Jim Fos-
gate had acquired a license to use
them. His company has developed
what he calls the Tetra One, a four-
channel decoder, amplifier, and equal-
izer for cars, and the Tetra Two, a
straight SQ decoder for home use. At
the present time, only the car unit is in
production, and this is what | heard
through a very elaborate high-power
four-channel system. In the SQ mode,
playing various SQ recordings, the unit
was as good as | had heard in the pro-
totype some years ago. Separation was
outstanding, with none of the annoy-
ing pumping that was the bane of
some of the gain/adjust-logic decod-
ers. However, it is in synthesizing four-
channel effects from normal stereo re-
cords where the Tate system really
shines. Depending upon the micro-
phoning techniques used in the origi-
nal recording, some extraordinary ef-
fects are produced. It is interesting to
note that the Audionics Company of
Oregon also has a license for the Tate
chips and will be producing a decoder.
And, of all things, Dr. Ray Dolby has
acquired a Tate license for the four-
channel decoding of his movie sound
tracks! Does all this mean a return to
four-channel sound? The FCC deci-
sions are still pending, but the Fosgate
people are quite enthusiastic about
the prospects for the Tate system.
There are a lot of old SQ recordings
around, and it is true that all EMI clas-
sical recordings and some of those of
German Electrola are recorded in SQ.
We will watch this development very
closely.

Let me preface my report on things
at the Jockey Club by stating quite
candidly that at that hotel, the bastion
of the “high end,” | heard a lot of ap-
pallingly bad sound . . . a good deal
of indifferent sound, and , I’'m afraid, a
bare modicum of really good sound. |
went into many rooms loaded with ex-
pensive equipment, and the poor
balances, screechy distortion, boomy
distortion, annoying buzzes, rattles,
hums, undamped resonances, and
crummy source material was beyond
belief. The worst part of it was that
there were people there smiling and
saying, “Isn’t that great?” In several
instances, | tried to point out the dis-
tortions | was perceiving, but they just
wouldn’t acknowledge the fact. | as-
sure them and you, dear reader, that |
wasn’t trying to be a “wise guy” or a
“big deal.” | was genuinely trying to
be helpful. Most of the problems were
in the phono playback setups, with a
fot of mistracking, etc.
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Ina dass by itselt

There are few stereophones of any
kind that can match the full-bandwidth
performance of the Koss Pro/4 AAA. Thot's
becouse the Triple A's oversized voice
coil and extra large diaphragm reproduce
recorded material with a lifelike intensity
and minimal distortion never before avail-
able in dynamic stereophones.

With a frequency response from 10
Hz to 22 kH,, a highly efficient element
ond a perfect seal for low bass response to
below audibility, the Triple A lets every
note blossom toits fullest harmonic growth.
You'll hear so much more of your favorite
music, you'll think you're listening to a
whole new recording.

Unlike other stereophones, the ear—
cushions developed for the Pro/4 Triple A
represent a breakthrough in both comfort
and acoustical engineering. Through ex-
tensive studies on how stereophones are
actually worn, Koss engineers were able
to reduce lateral pressure with a direct
contour Pneumalite® earcushion that not
anly offers soft pliable comfort, but also
creotes an ideal environment for minimiz-
ing the linear excusion of the driver. Thus,
the driver is able to produce any volume
level without distortion. So you'll hear all
the fundamental and harmonic frequencies
exactly as they were recorded.

In addition, Koss has designed a

©1979 Koss Corp

special Pneumalite® duol suspension
headband that creates a feeling of almost
weightlessness even over periods of
extended listening. It makes wearing the
Triple A's as pleasureable as listening

to them.

Why not stop in at your audio spe-
cialist and see why the Koss Pro/4 Triple A
belongs in a class by itself. Or write for
our free, full-color cotalog ¢/o Virginia
Lamm. Better still, listen to a live demon-
stration of the incredible Sound of Koss
with your favorite record or tape. We think
you'll agree that when it comes to the
Pro/4 AAA and other Koss Stereophones
and CM loudspeakers: heoaring is believing.

KOS S stereophones/loudspeakers

KOSS CORPORATION, 4129 N. Port Washington Ave ., Milwaukee, Wisconsin 53212

Enter No. 21 on Reader Service Card
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Empire’s revolutionary
' cleaning method peels
off every trace of dirt,
dust and oil from deep
down in your record’s
grooves.
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Write for your free brochure on
all fine record care products by
Audio Groome. Empire Scientific
Corp., Dert. AG,

Superb Speaker Sound

In the area of exotic technology, the
Plasmatronics loudspeaker is a tour de
force. This was my third encounter
with this system, and with an entirely
revamped midrange and bass speaker,
the sound was superb. Of course the
major area of interest is in the “plas-
ma’’ driver which operates from 700
Hz to beyond 20 kHz. Helium gas is
bled into an “ionization’’ chamber and
the output of a Class-A tube amplifier
into the chamber ionizes the helium
creating a “plasma’ and subsequently
modulates what is, in essence, a
“massless diaphragm.” As you might
expect, the sound from 700 Hz up is
seamless and silken smooth, with ut-
terly astonishing transient response.
Percussive sounds happen instantane-
ously with not the slightest smidgin of
overshoot. It is big, expensive
($6500.00), complicated in its set-up,
and with the helium costs about 25
cents an hour to play. And good
though the new midrange and bass is,
you wish that the plasma technology
was also operative in this end of the
frequency spectrum. It certainly isn’t
for everyone, but it is also incontest-
ably one of the finest transducers
extant.

Another sound that would be easy
to live with was found in the Acoustat
room. Their new electrostatic Monitor
has been further refined and is now in
full production. Though large, the styl-
ing is sleek, modern, and elegant. Here
too, the sound is exceptional for its
smoothness, especially on strings and
voices, and transients are sharp and
clean. Stereo imaging is exceptional,
with good depth perspective and im-
age stability.

Magnetic-Field Amp
Bob Carver brought some of the first
products from his new Carver Corpo-
ration, which along with the metal-
particle tape, represented some of the
newest technology at the Show, and
aroused great interest. As I’'m sure you
know, Bob founded Phase Linear some
years ago, and his line of high-power
amplifiers and an innovative preamp
were the basis for a very successful
company. Bob sold his interest in
Phase Linear (which has subsequently
been sold to U.S. Pioneer) and formed
his present Carver Corp. His first prod-
ucts are a 250-watt-per-channel and a
350-watt-per-channel amplifier in
what he terms “conventional” design.
Decidedly unconventional is his inno-
vative M-400 “Magnetic-Field Ampli-
fier.” The amplifier is a brushed-gold,
6%-in. cube, which weighs in at only
12 pounds. There is a moving LED dis-
play with VU ballistics covering a 50-
dB dynamic range. This tiny unit has
an output of 200 watts per channel at 8

Newsork 1is30 EIMPIFE
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ohms from 1 Hz to beyond 20 kHz!
Frequency response is listed as from 1
Hz to 250 kHz. THD is rated at 0.05
percent and TIM distortion is said to
be unmeasurable. Hum and noise is
rated below -100 dB at full output.
Slew rate is said to be better than 80
volts per microsecond. Ok ... very
interesting, but what is a magnetic-
field amplifier? Patents are still pend-
ing, but | was able to determine that
one of the different things about the
unit is that it has neither transformer
nor big electrolytic storage capacitors.
Voltage is stepped down, and energy
stored in a small field coil. The ampli-
fier has neither heat sinks nor cooling
fans, as the efficiency of the amplifier
is said to approach 94 percent! Conse-
quently, the amplifier rarely gets
warmer than room temperature. The
M-400 employs fast-acting FETs, ex-
cept for special silicon transistors in
the output stage. An interesting point
is that the M-400 maintains a constant
output impedance so a number of
speakers can be played in parallel
without damage to the amplifier. The
amplifier cannot be conventionally
bridged, but merely using one output
channel the unit gives a 400 watt out-
put! The projected price of the M-400
is $349.95. In other words, a pair of
these miniscule lightweight units will
give you a 400 watts per channel for
$700.00. | can see a lot of applications
for such a unit. If the amplifier proves
to be reliable, rock music road shows
could really cut down on the weight of
the huge amplifiers they now drag
around, and their ability to accept
multiple speakers without impedance
changes would be equally useful. In
consumer situations, a pair of them
would furnish a 200-watt-per-channel
bi-amp set up.
| listened to my latest London Phil-
harmonic direct-disc recording of Mor-
ton Gould’s Spirituals for Orchestra,
with the M-400 amplifier driving a pair
of KEF 105 speakers. These are not the
most efficient speakers in general and,
by coincidence, happen to be the
monitor speakers | used on the Lon-
don recording sessions. There ~are
some very violent and heavy bass pas-
sages in this recording, and we played
it back at a good high level. The sound
was excellent .. . highly detailed, with
good solid bass, and crisp clean tran-
sients. String sound was very smooth.
After playing through the disc, the M-
400 was slightly warm to the touch.
Quite an amazing demonstration con-
sidering the size of the unit. Bob
Carver has always had a special ex-
pertise in signal processing. Next
month we will report on some of the
unique new circuits in his new C-4000
preamp, along with many more audio
goodies from the WCES. 4
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A NEW PREAMP FOR THAT DISCERNING
PERFECTIONIST WHO CAN APPRECIATE
THE DIFFERENCE.

The n2w 2hase 3000 Series Two
was designed for that disczrming
musizdovar who 1as a passion fcr
accurate sound, an eye for elegant
yet furctional design, a fee fcrcrafs-
manship, and an Lnfailinc determ ra-

tiontomaxi—ize raturn on nvestment.

Th= Fhase 300D incorperatas the
latest technological advaioemen:sin
preampdesign. T-ansien: owe“loecng
that plagues preemps has b=er
virtually eliminated, whether ampli-
tude frequency, or slew ingucec.
Now you can enjoy the f ex bility,
perforrance and f2atures that are
priced substantidly highe- in
other equipment
CMOS LOGIC MEMORY SYSTBEM

Mostprezmps use dated mechani-
cal switching devices thal force
signalstotravel long, noisy, circuitous
routes -rom
the inpts,
to tke f-ont
panel, then

IO S BT S T Ll B et R

PHONO CARTRIDGE FLEX 3RITY

The twc ir deper gertR AAPhceno Stageselimi-
nate dl ow-level switen ng As aresuit. rose
S recuced 13 theoretizallim ts.

Phono 1 s designec For movinz=mragnet
ca-tidges anc hes :hree selesiable

: Phond2 is usec with mo.ing-coilcart-idges
MR and has three selectabl2 resistance velues The
. expens ve outboend headamp usual y “equired
for a mosrg~<cilZartridge < a r2ady

2 £ AT Vil

aoack to the outputs. Ours dossn™.

The Phase Z000 uses CMOS-dig tal

Iogic tc energize switching relays

locatec where they belong, al the

input jacks This shortens critical

signal pa-hs. Noise, hum, and the
crossta k” that's characteristic

cf mech=n-<ca switching is virtu-

ally elinrinated.

WANT FMORE?

A list=ning session with a pair =f
keadphiones will convince you just
fow much of adifference a true h=ad-
rhone amp makes. Turn the E00Z
araund =nds=e howeasy itis-o patch
m vour ndis=2 reduction unit.

Two >z plete taping circuics allow
»OUu to ==py tetween decks while

listenirg te another source.
But w='ve done enough talking. If
You're 33rious about state-ol-che-

TR R AL R S

B R

art performamce t's time for you to
do scme liste=irg Seeyour
Phase dealer_

SPECIFICATIONE:

Distortion: less thar 0.04%
(20Hz-20kHz).
Typically O006% @ “kHz.

Sicnal/Noise (IHF “A”x
Phono 1—Woving Magnet:
than 90dB -=: 1DmV nput
Phono 2—Eoving Cdl:greate-t~an
78dB re. 1V nput

2eker

- Frequency R=spcnse: Phono-"#

Phono-2 deviazion: £0.3dB
ToneControks H gh& Low Frejuency
controls wich switcheble turrova

points.

Vo .ume Cont-al 22-position
precision &-eruator with plus ar
minus 0.5¢B trecking.

Low Filter: 1&dB/>ctavwe below " 5Hz.

Phase Linear Compcyation
2C121 48th Avenue West
Lsnnwood, Yeshr gucr
I3CS€

<T3pacitance \a u=s.

bu it into zne Z000.

Gose Loneene.

THE POWERFUL DIFFERENCE

D. AND
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"A Technological
Masterpiece..."

Mclntosh C 32

“More Than a Preamplifier”

Mclntosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier” C 32 has been
selected for these unique honors.

Send us your name and address
and we’ll send you the complete
product reviews and data on all
Mcintosh products, copies of the
international awards, and a North
American FM directory. You will
understand why Mcintosh product
research and development always
has the appearance and tech-
nological look to the future.

Keep up fo date.
Send now - - -

Mcintosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name - =
Address

City State. _lip

If you are in a hurry for your catalog please
send the coupon to McIntosh. For non-rush

service send the Reader Service Card to the
magazine.
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Herman Burstein

Head Replacement

Q. How difficult is it to replace worn
heads? — George Smith, Gainesville,
Fla.

A. The degree of difficulty varies
with the make and model of the tape
deck. Alignment of the head with re-
spect to vertical, azimuth, and lateral
orientation can be a problem. An
alignment tape is usually necessary. It
is always best to have a competent ser-
vice technician — preferably in an au-
thorized service shop — perform the
job.

Calibration Concern

Q. Using the calibration tape sup-
plied with my external Dolby noise re-
duction unit, | get fluctuations on the
meters. This is true when playing the
tape on either of my two tape decks,
also while calibrating in the record
mode | get the same effect. Do you
have any suggestions? —R.D. Mease,
Hamden, O.

A. You did not indicate the magni-
tude of the fluctuations . . . if it is on
the order of 1 to 2 dB, this is fairly nor-
mal. It is difficult to record and repro-
duce a perfectly steady tone, plus the
ear is not likely to notice a fluctuation
of this degree, especially on mixed
tones.

Taping Primer

Q. I 'am a novice in the taping game
and would like some pointers con-
cerning open-reel taping of phono
discs and FM programs. — O.L. Tracy,
Overland Park, Kans.

A. Your question is so broad that it is
difficult to answer. The best single
statement | can make is to carefully
read the instruction manual for your
tape deck. In addition, it might be
wise to visit your local audio store to
see what books they have on tape re-
cording for the amateur.

The following may be of help. The
most difficult step for most tape en-
thusiasts is to set the recording ievel
correctly — high enough to get maxi
mum signal-to-noise ratio the deck is
capable of, but low enough to avoid
excessive distortion. Using a good-
quality tape and phono disc as the
source, experiment with different re-

cording levels until you get a “feel” for
the proper level. If you record too
high, the sound may have a grainy,
coarse, or even raspy quality. If you
record at too low a level, the noise
level (due to the tape and tape deck
electronics) will be rather apparent. At
too high a recording level, there may
be a noticeable drop in the treble re-
sponse due to tape saturation at the
higher frequencies. For maximum
quality, use the highest tape speed of
your deck. After every eight hours of
use, clean and demagnetize the heads,
guides, and other components con-
tacted by the tape.

Quality Choice

Q. I am in the process of choosing
between two tape decks for high-qual-
ity, semi-professional recording. One
is a home-type deck costing around
$900 and the other is a professional-
grade deck costing nearly $3000. This
large price difference has me some-
what confused. Your comments would
be appreciated. — George Ciccone,
Monmouth Beach, N.J.

A. Once you pay about $700 up-
wards for a home tape deck you are
apt to get a very good quality in terms
of performance — quality close to that
of a “professional” machine. Much of
the price difference is due to the stur-
dier construction of the professional
machine, some is due to such addi-
tional features as ease of editing and
ready adjustment of bias and equaliza-
tion, while some is due to a slight su-
periority — not necessarily audible —
in such respects as low noise, low dis-
tortion, wide and flat response, low
wow and flutter, and accurate speed.

A professional machine is usually
operated many hours a day, most days
of the week, and most weeks of the
year. It is important that the machine
stand up under such hard usage with a
minimum of costly down time. The
home user doesn’t need such a high
degree of reliability, and therefore can
benefit from the cost savings.

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 401 N. Broad Street, Philadelphia, PA
19108. All letters are answered. Please enclose a
stamped, self-addressed envelope.
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designed to gather tape.
Not dust.

Something as insignificant as a  from callecting on our tape. Our take- So if your take-up reel is picking
speck of dust can mess up a perfectly up reel. up more than it should, pick up ours.
good recording. instead of gaping holes that let You'll find it comes attached to

So at Maxell, we've developed  dust in, our speciclly molded poly-  something even more impressive.
an ingenious device that keeps dust  styrene design actually forces dust out. Qur tape.

‘.‘_ st

w
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Maxell Corpoation of e. Moonachie M.J. 07074

Enter No. 22 on Reader Service Card



22

Edward Tatnall Canby

As | continue these days to listen in-
tensively to stereo FM at a DX-ing dis-
tance of 100 miles — something | have
not tried for a long, long time (see last
month) — | am forcefully reminded
that the very earliest stereo broadcasts
were simulcasts at full strength, out of
two separate stations, each offering its
normal mono coverage. Like a pair of
locomotives hitched to a double-
length train. For if we were to send out
two signals, should not each cover the
same area in signal strength as one
alone? Reasonable thought! But, alas,
not now the case. Present stereo cov-
erage, two channels via one carrier, is
weaker than the equivalent mono
broadcast and goes out a lesser dis-
tance in useable form. And yet — here
I am 100 miles away and listening in
stereo. Without pain. We do progress,
in spite of necessary compromises.

The early experiments didn’t always
work. Often one station was M, the
other AM, a matter of practicality
How could you listen, say, to an AM
right channel, noisy and severely limit-
ed in frequency range, and an FM left
channel, both noiseless and wide-
range? The mix, as | well remember
was awful. A few FM-FM experiments
were set up — in California, as | re-

member — and here the stereo was

good and strong too. Perhaps better
than we shall ever get now in respect
to full coverage and noise-free recep-
tion, both channels. But this couldn’t
last. You could hardly expect a work-
ing FM outlet to operate on only half a
signal, one-sided. There had to be a
better way, two channels from a single
station. And the pure engineering
voice who told us how to do it via
multiplex was Murray Crosby, a man
who would not compromise short of
the ideal merely to accommodate ex-
isting SCA subcarriers.

Well, Crosby lost out and SCA is still
alive and occasionally with us. Our
present stereo system is a somewhat
elaborate compromise designed to
take on, when necessary, more than
the basic two channels, which leaves
our stereo broadcast power somewhat
under strength but basically pretty
much OK, now that we have learned
to live with it. But stereo coverage is
apt to be weak in the outskirts and
easily subject to noise interference, as
plenty of us have discovered.

At 100 miles, | never earlier could lis-
ten to stereo on the air. Mono came
through beautifully — stereo was
mostly a roar of -noise, a background
sound so harsh and so cutting to the
ears that | could not take it for long. It

“«

: m/l///,,?/

was a nasty and distressing choice —
for a switch to mono brought instant
peace, low noise, and inevitable bore-
dom. Who wants to listen to mono?
That’s for portable transistors. | hated
to miss something that | knew was
right there, the full ambience and sep-
aration of two-channel broadcast
sound. So near, and yet so far. Stereo,
for me, at my distance, was a bust.

| say this because now for the first
time, during these last months, | have
at last been able to listen regularly in
stereo and really enjoy it. Now, at last,
in the current generation of t M stereo
tuners, the noise is under control. Not
counting, of course, passing interfer-
ences like planes, vast numbers of
them and who knows how far away,
bringing great pulses and gasps of the
old familiar roaring, slow, then faster
and faster as the reflection interfer
ence angles change . . .. But the planes
are merely a nuisance factor. They
come and they depart, and all is well
At my extreme range, my new tuner
brings in numbers of very distant ster
eo stations with no more noise than
many a disc and tape | play via the
same equipment. But this isn't all in
the way of improvement. There's
something else that has me intrighed

. the remaining noise is no longer

‘,”/{/l/{ mm,
p-] "

I'
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The hlgh blas standard.

Which makes SA the logical choice
for home use; the best way to be sure
you get all the sound you’ve paid for.

But sound isn’t the only reason
SA is the high bias standard. Its
super-precision mechanism is the
most advanced and reliable TDK has
ever made —and we've been backing
our cassettes with a full lifetime
warranty* longer than anyone else
in hi fi—more than 10 years.

So if you would like to raise your

In the past few years, these fine deck
manufacturers have helped to push
the cassette medium ever closer to
the ultimate boundaries of hign
fidelity. Today, their best decks
can produce results that are
virtually indistinguishable
from those of the best reel-to-
reel machines.

Through all of their tech-
nical breakthroughs,they’ve
had one thing in common.

SYATE OF Tziﬁ ART PERFORMANCE

And to make sure that

They all use TDK SA as kind of performance own recording standards, simply switch
their reference tape for the isduplicated by each to the tape that’s become a recording
high bias position. These and every deck that legend—TDK SA. TDK Electronics

comes off the assembly Corp., Garden City, NY 11530.

line, these manufac-
turers use SA to align
their decks before they
&

leave the factory. 4 .
The machine for your machine.
A “In the ulikely event tat any TOK cassetia ever fails to pettorm due to a detect materal
Enter No. 46 on Reader Service Card or workmanshig s«mnyr:lum 1o your 'c:a deaier of 1 TDK l:ov atree repacerment

manufacturers wanted a
tape that could extract
every last drop of per-
formance from their decks
and they chose SA.



Unique New

SONIG
TOMNIC.

Vibration
Damping
Compound from
Audio-Jechnica

Liquid touch-up for the golden ear!

Sonic Tonic is a viscous damping
material created to control and subdue
small resonances in your system. It
stops the tiny vibrations which may spoil
an otherwise clean-sounding signal.

For instance, at low recorded levels
your phono may sound fine. But at
high levels perhaps an unsupported
tone arm lead vibrates ever so slightly,
adding a ‘‘sonic haze'" to everything
you hear.

Simply add a thin coating of Sonic
Tonic. 1t goes on white, and dries in
minutes to a clear yet always resilient
coating. Sonic Tonic adds almost
no mass, but—because it never fully
hardens —it soaks up small vibrations
like a sponge soaks up water.

Sonic Tonic can be applied almost
anywhere to metal and most plastic
surfaces. Use it on speaker voice coil
wires, cartridge leads, tone arm shells
and fingerlifts, turntable springs or
wherever subtle control is needed.
Sonic Tonic withstands normal hand-
ling, yet peels off readily if you change
your mind. -

If you're seeking perfection, 4
Sonic Tonic is a helpful new
finishing touch. Just $6.95 for a
bottle of AT617 Sonic Tonic,

complete with applicator cap. Mo}
At your Audio-Technica e

dealer’s today.

audio-technica@

INNOVATION O PRECISION O INTEGRITY

AUDIO-TECHNICA U.S,, INC.
Dept. 49A, 33 Shiawassee Avenue
Fairlawn, Ohio 44313
in Canada: Superior Electronics, Inc.
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harsh. It has, somehow, been gentled
— that’s the best word.

Instead of the old barbed, saw-
toothed FM-stereo roar, variously loud
but always unpleasant at any level,
there is now a smoother, more lubri
cated sound, altogether inoffensive
when the signal strength is good — as
it often is. Amazing! | mostly don’t
mind it a bit. Which makes real stereo
listening quite possible, almost restful,
via distant stations as well as those
that are (relatively) nearby, say a mere
40 miles off. That's good news. | am
unable to explain the lubrication, but
it is there. Better a lubricated noise
than sawtooth, any day, even it ideally
there should be no background noise
at all.

So let us forget the theoretical argu-
ments, for we have our chosen system
well in hand and we are improving its
compromise by, literally, leaps and
bounds .. 100-mile leaps. Even Mur-
ray Crosby might be impressed at what
we now can do with stereo.

Yes, | know. | will be assured, by
those who know, that | am wrong. Un-
der correct reception conditions there
is no stereo noise. Well, I'll agree — for
city or suburb listening. | have often
heard it, so to speak. Especially when
the music is background and the level
turned down. But even with louder
music there seems to be no noise
or is there? Do not forget that in the
city there is a steady and subliminal
background spectrum of “live” sound
that can easily mask any slight residual
noise in stereo reception. Even on a
Sunday morning or in the wee small
hours of the week. City I M listening is
not an objective test. Very useful illu-
sion, though, for city listeners.

Hi-Fi Coconut

Where | live, there is no masking,
unless occasionally the wind sighs in
the trees. Moreover, | like my music
LOUD, just like any seasoned hi-fi
coconut. If there’s any residual noise
at all, I'm going to hear it, and | do. It’s
there! Always. But | really don’t mind
much any more. Nor will you.

So put residual noise aside and look
at stereo FM itself, in case you are
newly interested, out there in your
own country spot at a distance from
the stations of your choice. With your
brand-new hi-fi tuner — don’t even
think of trying an older one, however
good it was in its time — you may per-
haps get what you want via a rooftop
directional TV antenna, which doesn’t
filter out the FM that is right between
the two principal TV bands. A genuine
FM directional is a better idea, space

allowing, and the bigger the better, of
course. I'm going to have to get me
another rotator; you will need one if
your stations are off in various direc-
tions. ‘Nuff said. Just feed into your
home hi-fi system and it will be happy
and so will you, maybe even at 150
miles out. Possible, these days.

I've been fascinated at the current
goings-on across the FM spectrum, as
compared with some years back.
Numberless new, loud, pop stations.
As | tactfully suggested last month, |
skip hastily over them, however wor-
thy the listening from some people’s
viewpoint. (Not many of these peo-
ple are hi-fi coconuts.) But | do find
myself asking, how much of that hide-
ous (?) distortion is artistically deliber-
ate and a part of the musical effect?
Quite a lot, and we must respect this
even if we don’t ourselves jive and
bounce to the disco beat. If the station
adds a deliberate bit more distortion
— who's to complain? You can skip it
.. I skipit.

There are dozens of other stations,
other types, to keep me perpetually
busy — that’s one great advantage of a
distant country location, where you
get a real overview, or underview, of
the radio scene. | also mentioned mut-
ing circuitry, the usual way to cut out
inter-station noise. Not much use in
the country, it cuts out many stations
too. This Pioneer’s is in two fixed posi-
tions, and just for fun one day | put it
into the extreme muting position, No.
2, just to see which stations would get
through. Only the strongest can make
it, normally the nearby locals. The rest
are suppressed. Well, | have no nearby
locals. But on this extreme muting |
went down the dial and counted no
less than 27 stations that made it past
the mute, not one of them nearer than
40 or 50 miles. How’s that for a choice?
When | tried the milder No. 1 mute
position, | picked up no less than 50,
unmuted. Many more showed up on
the signal-strength meter, though
silent. Definitely, some of these, too,
minus mute, are listenable, in mono if
not in the noisier stereo, in case you
really find something you want to
hear. | often do. | suspect that with a
rotator | could increase this vast sta-
tion roster by a dozen or so useful
outlets, if | ever had the time to listen
to them. Thanks to narrow-band re-
ception (alternative to the top-fi,
wide-band circuit in Pioneer) and to
extreme sensitivity, a large proportion
of these many and closely packed
sources are now at least marginally lis-
tenable, and there is very little of that
disastrous overlapping of signals |
used to experience.
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Yamaha
goes its separates way.

Withaunprecedented performance, features and price.

c_4 O _rrew C-4 steren preamp has the most
Schvanc ed circuity imaginable o give you
sound so #ea a1z true, you'll sw=ar it's live Distortion in
the phona gr=cmo sectior has een reduzed to a
miniscule 0.0035% at 2V outout.Signal-to-roise ratio
has been fa—ed b the virtiallyinaudible evel of 97dB at
10mV. A specia Qurrent Noise R=duction Circuit maintains
this high SiNirafic regardless of varying impedances
caused ba LN different carridges. But yo. really have
to hear th= sound of the C4 to kelieve suc— pure musical
tonality cauld gces through 2 plece of electronics.

The C-T's fectu-es put you in “otal command of its
superb soand Unheard of tene Zontrol is y=urs with
the exclusive. coBinuously variadle turnover frequencies
for the ba= =nd “reble corticls You can sekect from five
ranges forlbzh capacitanca and resistanoe to load your
cartridge b zctimum performence. The C-4's built-in
head amg p-oxides the bccst necessary fcr you to mdtulge
in the trarspa-erty beautifL| so_nd of a moving coil
cartridge /i hoLt extra expanse or noise.

And th=s= a-e just a few of the fabulous -eatures that
make the slesky styled C-4 1 syper-sophissicated device
with possidil i2s imited on y by sour imag'nation.

M d Our passi=n tor pu-e tondlity recches toward
perfection in the V£ stereo powne: amp.

To de iver the cleanest, nost musical sound pcssible, we

built it with DC circu Fyin a dual mzno armrp canfiguration.

The dual mono amg ccnfiguration results in dsamatically

reduced crosstalk fcs dramafically enhanced listening

pleasure.

Th= M-4’s specs a-e 2othir g sher of spec-acular. THD
takes a bow at an reredibly low ).L05% a- rat=d output of
=20W per channel ir-o 3 ohmrs, 20z tq 20kz.

Signal-to-noise rct o i, (plzase hold the cpplause) an
ufterlv silent 118dB.

Again though, soec: can™ do “he sound ofthe M-4
justice. This boldly stgled sup=roly finctiona Fower
amplifier is solidly in-he super sta-e-of-the-at 2ategory.

That's what bot1 aur new sedardles are cllabout.
Unprecedented pafarrance, ‘eatres and stvling.

And tne price? Well_ou can ben="it from whcl we
karnz2d in precece1-s=tting sound with our legendary
cost-no-object B-1 amd C-1 separates. Witho it paying the
price. Audition ou- n=w -ack-mrountable super separates,
the C4 and M-4 for yourself. ¥'s an ear-operirg
experience you wan 1 want fo miss_For the name of your
Yamaha Audio Spedia'ty Dedler, oheck your Yaliow Pages
or wrile us.

From Yamaha, naturaily

& YAMAHA

Audio Division, £ D. 3ox 6632 BLena Park . CA 0622

CAMA iarrai s sTamen mcmvens ameren Moe
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that matter, in the million $$ disco
type of sound reproduction. This is en-
tirely legitimate, | say, and the only
question is, what should a stereo FM
outlet do? Just play the things, and let
the mono fall where it may. As we all
know, mono sound in pop music can
be pretty spectacular.

| note, by the way, that there are
definitely different artistic techniques
in the use or non-use of separation,
from one pop disc to the next — inter-
esting to watch, especially on a four-
channel decode/enhance system like
mine. The decoders are extremely sen-

sitive to these differing techniques.
The back-speaker meters react most
strikingly and differently. There are, for
instance, many pop discs which have a
sort of two-way vertical mono, the
right-channel meters moving in step,
the left-channel pair also in step but
differently. Oppositely, there are those
which have horizontal mono, the top
or front meters moving together, the
bottom pair, the back channels, mov
ing also together but differently. (Pure
mono makes them all move alike.) You
can get a load of some of this with
your own eyes if you have a stereo

Polk Audio is pleased to introduce
the Real-Time Array Reference
Monitor System. The RTA. 12 is

a perfectionist.quality loud-
speaker which compares in
sound with the world'’s finest
and most expensive
speakers,

AND...

is very efficient

(96 db from one ‘wdatt),
goes very-loud {120 d
peaks), :
handies lots of

power,

has excellent bass,

looks great,

and doesn't cost

afortune.

pollau

INCREDIBLE SOUND-AFFORDABLE PRICE

d‘q

& Monitor Series Loudspokers

Polk Audio Monitor Series

Loudspeakers, priced from less

than $100 each, are available at

the world's finest hi-fi stores. Write us

#w for complete information on our
products and for location nearest
you. Polk Audiio, Inc., 1205 S. Carey
St.. Balto., Md. 21230 Dept. B2 _j

Enter No. 37 on Reader Service Card

tuner and available meters — use your
tape recorder. Quite fascinating.

Interview-type Stereo

One thing that distresses and per-
plexes me is the lack of any useful ster-
eo in the interview-type or round-
table program of speech. There’s the
stereo light, on as usual. And both
speaking voices, or all four or five,
come vaguely out of dead center with-
out the slightest trace of spatial loca-
tion or separation. Why, Why?

It would seem to me that a multiple-
voice speech program is the obvious
place for good use of channel separa-
tion. Is it mere lack of imagination? Is
it the technical need for compatibility
with mono reception? (If so, then why
bother with a stereo transmitter at all )
Is it, perhaps, partly a problem of
transmission via the complex stereo
broadcast circuitry, which (I am specu-
lating) may not appreciate severe sep-
aration between channels? Some of
you broadcast engineers might let us
know your thoughts on this. | can only
say that on occasion | have heard my
own voice broadcast 90 percent in one
channel though in phase from a
single mike — without problems, even
against a full stereo spread of music. If
there had been two of me, surely |
would have put one in each channel
for a right-left dialogue. But would |
have heen in trouble with the broad-
cast engineers? (Later, | shifted to 50-
50 mono, into the two channels, but
only hecause the center position was
aesthetically better for the program )

Collegiate FM

I could go on ... | haven't even
started on my favorite sort of FM in
this new round of listening, the stu-
dent-operated university station. Such
fun! Such knowledge and enthusiasm,
such marvelous goofs and gaffes!
Naive, but brilliant too. These stations
mostly began ‘way back as in-house
affairs, carrying a city block or so, but
today they often are full-power public
outlets audible to millions. A real re-
sponsibility for young students. Some
stations have gone stuffy, or conven-
tional, but others retain a freshness
that is wonderfully needed today in
FM. At 100 miles | can pick up no less
than three of these in the New York
area. My favorite for its combination of
solid and interesting programming
with the most delightful faux pas— so
many laughs — is Fordham Universi-
ty’s WFUV (90.7), 24 hours a day — a
lot for volunteer labor — and in stereo,
too, with a beautiful clear signal and
excellent presence. You're right in the
studio as you listen. Or rather, these
kids are right in your own living room
with you. Enjoy! Even at 100 miles. 4
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Infinity Amplifier

The Hybrid power amplifier features
vacuum tubes in the input stage and
transistors in the output stages for 150
W into 8 ohms. The tubes are 10,000
hour, high-transconductance pen
todes operated as triodes. Claimed
THD is 0.2 percent, 20 Hz to 20 kiiz, in
the fundamental output voltage. The
internal logic circuitry automatically
protects the amplifier and speakers,
and a small information screen identi-
fies the problem by displaying the ap-
propriate warning. Price: $4050.00.

Enter No. 80 on Reader Service Card

AR Speaker System
The Model AR90 speaker system has
a frequency response from 23 Hz to 30

kHz with five speaker elements:
two 10-in. woofers, one 8-in. lower
midrange, one 1%-in. upper midrange,
and one Y%-in. dome tweeter. The
crossover frequencies are 200 Hz, 1.2
and 7 kHz. The speaker has a nominal
impedance of 4 ohms, produces an
SPL of 87 dB per W/m on axis, and
requires @ minimum of 50 W power.
Price: $550.00.

Enter No. 81 on Reader Service Card
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Pyramid Speaker

The Model T-1 is a ribbon tweeter
with a frequency response from 3 to 40
kHz, *3 dB, and an SPL of 93 dB per
W/m pink noise. There is a built-in
crossover of 12 dB per octave (-3 dB at
3 kHz), a vertical polar response of 90°
at 10 kHz, and a horizontal polar re-
sponse of 160° at 10 kHz. Measuring
4%-in. W x4%-in. H x 7%-in. D, the unit
weighs 8 Ibs. Price: $990.00 per pair.

Enter No. 82 on Reader Service Card
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Ace Subwoofer
Crossover

The Model 5000 subwoofer elec-
tronic crossover crosses over at 18 dB/
octave at a frequency of 100 Hz. A
level control allows precise adjustment
of subwoofer output, and a defeat
switch allows for accurate balancing to
the rest of the system without instru-
ments. Noise is listed at -90 dB and
THD at less than 0.025 percent at 2 V
output. Price: $99.50 factory wired, and
$59.25 in kit form.

Enter No. 83 on Reader Service Card
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BPI Analyzer

The Model 6000 Intermodulation
Distortion analyzer makes available
the measurement of IMD by the CCIF
frequency difference or the SMPTE

methods with residual distortion levels
below 0.0008 percent. It has isolated
internal oscillators which provide the
standard SMPTE and CCIF frequencies
for measurement of IMD of tape
decks, FM tuners, and audio ampli-
fiers. The unit features an rms digital
voltmeter and a digital dB meter. An
internal 1-kHz sine-wave oscillator is
also included to allow setting sine
wave equivalent power levels and to
facilitate S/N  measurements. Price:
$1400.00.

Enter No. 84 on Reader Service Card
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MLI Microphone

The Micro Mike is a wireless, bat-
tery-powered, condenser microphone
with broad-band FM coverage. Tun-
able to any frequency between 88 and

108 MHz, the unit has a range of up to
100 ft. Price: $19.95.

Enter No. 85 on Reader Service Card

Pioneer Digital Timer

The Model DT-400 is a digital timer
made for audio use. Having a quoted
accuracy of +0.02 Sec. from set time, it
automatically indicates a.m. and p.m.
on the blue fluorescent indicator. The
Auto-On Switch turns components on
at a preset time for unattended record-
ing, while the Auto-On/Off turns
them on, then shuts them off after 59
minutes. Price: $100.00.

Enter No. 86 on Reader Service Card
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Bert Whyte

For a few years video, or TV if you
will, took a back seat at both the CES
and WCES. None of the big TV manu-
facturers had exhibits, and the whole
scene was decidedly low key. What a
difference at this 1979 WCES! Video
was one of the hottest subjects at the
show, and exhibits were everywhere.
There are so many aspects of video
now, that coverage has become almost
as difficult as for audio.

Clearly the number one topic at the
WCES was the long-awaited debut of
the Magnavox/Philips video disc.
Finally, there it was. The machine was
fairly compact, not much larger than
an average turntable. In spite of its
laser complexity, it is simple to oper-
ate. The picture quality is clean, clear,
and with excellent brightness and con-
trast ratios. Initially, there were about
200 discs available, with heavy empha-
sis on movies. The test marketing in
both Atlanta and Minneapolis was a
howling success, with lines of custom-
ers waiting outside the stores at an ear-
ly hour to snap up all available players
and discs. Everything seems rosy, and
supposedly marketing is going full
speed ahead. Well . .. of course there
is the matter of competing, non-com-
patible systems, like the VISC stylus-
and-groove system of Matsushita and
the capacitance systems of JVC and
RCA. But more than this, some people
are skeptical about the long-term soft-
ware situation. In other words, once
the initial curiosity has diminished, the
lack Nicklaus golf lessons have been
studied, you've whipped up a soufflé
from the Julia Child disc, and you've
seen the movie “Jaws” for the fifth
time, what is left to entertain you? Of
course, there should be an on-going
supply of movies. But will this be
enough to sustain interest? You cer-
tainly can’t depend on selling TV
reruns. What then? This has been an
on-going situation for a long time and,
more than the technological problems,
has held up the introduction of the vi-
deo disc. Time will tell, but some peo-
ple are still banking on the VCR as the
more viable medium.

The video cassette recorder was the
victim of an over-ambitioys sales pro-
jection in 1978, but nonetheless the
units are selling well and, as newer
models with still more conveniences
are introduced and tape cassette prices
come down a bit, the medium is going
to flourish. At the WCES, a number of

Matsushita VHS video tape duplicator

companies were showing micropro-
cessor controlled programmable VHS
units. With these, up to a week’s pro-
grams can be set up for recording. Hi-
tachi joined the VHS ranks with their
VT5000A unit, an attractively styled
VCR with many convenience features.

Most of the blank tape manufactur-
ers are now firmly in the videocassette
business. Both Beta and VHS cassettes
can be expected from Maxell,
Memorex, Ampex, and BASF, as well as
from 3M and TDK who are already
well established. This activity is ex-
pected to bring cassette prices down
somewhat, but not to the extent some
people have in mind. Prerecorded vi-
deo cassettes continue to proliferate,
and in either format you can get every-

Matsushita high-definition color TV

thing from hard-core porno to the
movie “Patton.”

One of the hot video items at the
WCES was projection TV. In addition
to a new model from Advent, there are
large screen units from Panasonic and
two models from Sony. All of these are
front-projection units, using various
lens and mirror systems. The General
Electric Wide Screen 1000 is a back-
projection model, using a single-gun
color tube. This unit takes up the least
amount of space of any large projec-
tion unit. | have been checking out
one of these units and can report that
the color is excellent (and adjustable
via intensity and hue controls), and
the big screen has a bright image with
good contrast. Highly satisfactory and |
will have a full report on it before
long.

There were many other interesting
video items, but | would be most re-
miss if | didn’t bring you a report on
what was unquestionably the stellar
video attraction at the WCES. | refer to
the special Matsushita exhibit, where
they gave us a tantalizing glimpse of
some very advanced video products
which may become available sooner

than we think.
Those who live in an area with many

tall buildings nearby, whose television
reception is continually plagued by
“ghost” images, would be delighted
with Matsushita’s “Mirage Free” TV
system. Ghosts occur when a TV signal
is bounced off a nearby object and
reaches your TV set milliseconds after
the main signal. This Matsushita sys-

system
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BUILD YOU!

When we develop a loudspeaker system at KEF, we apply a

OWN LO

“Total Design Concept; which integrates the design of the cabinet,

drive units and the filter networl, using computer aided techniques

to gel the best overall results.

KEF B110 SP1003
A 5 inch drive unit,using the same
diaphragm construction as the B200
with visco-elastic damping luvers

)SPEAKER SYSTEM.

Mayhe you can do better.

Start by choosing KEF drive units used in loudspeaker systems

sold all over the world.

KEF B139 SP10+44

A 13 x 9 inch bass driver with a solid flat diaphragm.

to ensure low colouration.

Alabama
The Soundtrack Inc Auburn
Alaska
Shimek & Co Anchorage
Arizona
Arizona Audio Lid Phoenix
Arizona Audio Ltd Sterra Vista
Arizona Audio Ltd Tuscon
California
Beverley Stereo Los Angeles
Blue Sky Stereo Tahoe City
Catania Sound San Raluel
Northridge AudioCentre Northridge
Paris Audio Los Angeles
Paris Audio West Los Angeles
Paris Audio Sherman Oaks
Sound Distinctions Concord
Sound Systems Palo Alto
Sound Systems San Francisco
Stereo Showease Vallejo
Stereo Showcase Sacramento
Colorado
Pearse Electronics Wheatridge
The Sound Track Arvada
The Sound Track Denver
Connecticut
Harbor Sound New London
Harbor Sound Old Saybrook
New England Audio Consultant
New Haven
The Stereo Shop Hartiord
Florida
Audio Excelience Longwood
The Audio Gallery Temple Terrace
Dalton Audio Clear Water
House of Stereo Jacksonville
Sound Components Coral Gables
Stereo Sales Tallahassee
Georgia
Hi Fi Buys Atlanta
Hawaii
Audio Reference Systems Honolulu

Frequency range

55 10 3500 Hz

Idaho
Jamisons Music West Nampa
Jamisons Music West Boise
Iinois
Audio Ltd Champagne
Filips Stereo Aurora
1/0 Systems Chicago
Park Sports Ltd Chicago Heights
Studio Systems Schaumburg
The Stereo Studio Schaumburg
The Stereo Studio Arlington Heights
The Stereo Studio Villa Park
Victor Stereo Chicago
Victor Stereo Morton Grove
Indiuna
Audio Specialist South Bend
Towa
Advanced Audio Engineering Inc
lowa City
Ecologic Ear Des Moines
Louisiana
Alterman Audio New Orleans
Alterman Audio Metairie
Kadairs Baton Rouge
Maine
New England Music Co Portland
New England Music Co Bangor
New England Music Co Lewiston
New England Music Co Waterville
Maryland
Audio Associates Bethesda
Audio Associates Wheaton
House ot Sound Baltimore
Soundscapx: Baltimore
Massachusetts
Audio Studio Stereo 1.ab Brookline
Hearing Things Worcester

PO Box 17414 Dulles International Airport Washington DC 20041

Frequency range 20 to 1000Hz.

A
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KEF B200 SP10O14
Ar 8 inch low frequency driver with a diaphragm of
rubber modified polvstyrene.
Frequency range 25 to 3500 Hz.

KEF 127 SP1032
Al inch tweeter
with Mylar dome radiator,
Frequency range
3,500 1o 40,000 Hz.

KEF drive units and
complete technical data
are available from
the following dealers.

Natural Sound Framinghany
S&L Sales Corp Watertown
The Audio Forum Watertown
Michigan
Audio Dimensions Birmingham
Mark One Audio Midland
The Gramophone Birmingham
Pointe Electronics
Grosse Pointe Wouods
Missouri
Audio Renaissunce Kansas City
Flips Stereo Ballwin
Flips Stereo Place Florissant
Nebraska
Custom Electronics Omaha
Tobias Electronic Omaha
The Tin Ear Sound Co Reno
Nevw Jersey
Bernardsville Camera & Audio Mart
Morristown
Sight & Sound Parsippany
Eastern Audio Burlington
Franklim Lakes Stereo
Franklin Lakes
Bryn Mawr Stereo Cherry Hill

A

*KEFIM
I-:iil Electronics Ltd.
US Distribulors: Intratec

Pennsylvania
Bryn Mawr Stereo Bryn Mawr
Brvn Mawr Stereo Malvern
Brvn Mawr Sterco Quakertown
D.S. Audio Inc Wyomissing
D.S. Audio Inc Lancaster
Rhode Istand
Zaca-Mesa East Cranston

New Mexico
Hi Fi House Albuquerque
New York
Alltronics Stereo Inc Buffalo
Audio Den Stony Brook
Ear Drum of N.J. Inc Nanuet
Electronic Workshop Sales New York

Gordon Electronies Syracuse Tennessee )
Gordon Electronics Vestal D & F Electronics Memphis
Harmony Sound New York Texas

House of Hi Fi Glens Falls
Linear Sound New York
Lyric Hi Fi New York
Lyric Hi i White Plains
Music Masters New York
Park Avenue Audio New York
Stellar Stereo lthaca
The Listening Room Scarsdale
The Sound Mill Mt Kisco
The Speaker Shop Buffalo
North Carolina
Subers Stereo Charlotte
Vickers Audio Chapel Hill
Ohio
Audio Corner Canton
Audio Encore Cincinnati

Bjorns Stereo Designs Inc
San Antonia
Hillerest High Fidelity Dallas
Virginia
Audio Associates Falls Church
Audio Associates Arlington
Audio Associates Mclean
Audio Associates Springfield
The Golden Gramophone Richmonid
Washington
Detinitive Audio Seattle
Dimensional Sound Center
Mount Vernon
Electricraft Stereo Centers Seattle
Electricraft Sterco Seattle
FElectricraft Stereo Bellevue
Threshold Audio Emporium Heathh  Electricratt Stereo Lynnewood
Oklahoma Electricraft Stereo Tukwilla
Youngblood Sound Oklahoma City  Evergreen Audio Corp Bremerton
Oregon Hals Stereo Spokane
Larsons Stereo Den Medford Stereoland Federal Way
Larson's Stereo Deu Klamath Falls Stereoland Bellevue
Stereo Distributors- Stereoland Seattle
Stereo Super Stores Portland The Sterco Shoppe Tacoma
Oregon Hi Fi Portland Tin Ear Inc Richland
Toad Hall T Fi Corvallis Wisconsin
Toad Hall Hi Fi Eugene Audiophile Sound Studio Middleton
Wack Electronics Milwaukee
Wyoming
Audio World Rock Springs
Murray s Rawling




tem starts with an automatically con-
trolled antenna which seeks the signal
with the least interference as each
channel is tuned. Once “locked” on to
this signal, special circuits wipe out the
ghost image by producing an erasing
circuit signal of exactly the same size
and form as the interference. When
such a system is marketed, it would be
available as an integral part of new TV
sets or as a separate “add-on” system
for existing TV sets.

How about a TV set that is a color-
facsimile machine as well? As you are
watching a program, FM-FM modula-

tion multiplexes a facsimile signal on
the TV signal, using the extra carrier
wave in a higher frequency than the
normal audio frequency of TV. From a
slot at the bottom of the TV, a letter-
size, full-color sheet is delivered, print-
ed by the built-in color ink printer, all
in the span of two minutes! This sys-
tem would furnish all sorts of matter
stock market quotes, recipes,
weather reports . . . it could even deliv-
er you a daily newspaper.
Imagine a VHS video-tape duplica-
tor that does not have to function in

real time? A new Matsushita unit will

A best seller. Versus the best.

New Large Advent, $139.00ea.**

New, Large Micro-Acoustics
Advent FRM-2ax
Super-tweeter No. Yes.
Tweeter One, on-axis.  Two, off-axis
High-frequen- Directly on Forward. in
cy transducer  baffle. separate
mounting compartment.
High-freq. No. Yes.
overload circuit
Tweeter Three-position  Continuously-
control rear-mounted. variable front-
mounted
Woofer Acoustic sus- Acoustic sus-
pension, single- pension, treated
arc polyure- cloth multiple-
thane surround. sinusoidal
annuius
surround.
Woofer Four screws, Eight screws/
mounting direct tobaffle. sealant gasket,
direct to baffle.
Diffraction- No. Yes.
free cabinet
Full 3/4" No. Yes.
construction
Warranty 5 years, limited. 10 years, full.
Mir's. sugg. $139.00** $180.00*
list
*Prices slightly higher in West.
**Utility version shown. Also available in
walnut veneer at increased cost
Comparison photo is unretouched.
© 1978, Micro-Acoustics Corporation.
Full FRM-2ax info. available in
Micro-Acoustics lit. No. L-2113

Micro-Acoustics FRM-2ax, $180.00ea.*

Compare these two speakers, and you'd
probably expect the one on the left — with the
lower price —to be a better seller. [t is. But is
it a better value? Before you decide, consider
how much more a little more money will buy.

Compare highs. The FRM-2ax uses two
dispersion tweeters for room-filling, lifelike
highs. Then adds a super-tweeter for true

reproduction of overtones to 20 KHz. All high-

frequency transducers are precision-mount-
ed in a diffraction-free Tri-Axis™ array.

Compare bass. The new FRM-2ax
employs a 10" acoustic-suspension woofer
with treated multiple-sinusoidal annulus
surround, for long excursions. The woofer is
tightly secured in a ruggedly-constructed
enclosure, providing rich, full bass.

Compare warranties. The FRM-2ax is
warrantied twice as long.

The Micro-Acoustics FRM-2ax. When
you compare, there’s really no comparison.
Micro-Acoustics Corporation, 8 West

chester Plaza, Elmsford, NY 10523
(914) 592-7627. In Canada, H. Roy Gray
Ltd., Markham, Ont.

na

Micro-Acoustics

Quality worth a 10-year warranty™

duplicate two- or four-hour tapes in
five minutes. Duplication is accom-
plished by magnetic transfer and is in-
dependent of the condition of the re-
cording head or electronic circuitry of
the VCR. The two-unit system has a
master tape recorder and a magnetic
tape printer. The master unit records
mirror image signals from the program
to be duplicated. The master tape and
slaves are wound together in the mag-
netic printer, and the image is trans-
ferred magnetically. A special alloy
master tape is used, which does not
deteriorate even after several thou-
sand passes. This video duplicator
could revolutionize the entire prere-
corded video cassette business, mak-
ing cassettes appreciably less expen-
sive than at present.

Taking color TV pictures in the
home would be much simplified with
the new Matsushita single-tube color
camera. The unit has an improved
low-light Newvicon tube, so sensitive
that it requires only 50 lux of illumina-
tion, roughly a 7.5 watt lightbulb!

By far the most fascinating of all the
futuristic TV equipment shown by
Matsushita at the WCES was their
high-definition color TV system.
Against a painted landscape reaching
down to the sea is a model Spanish
galleon, rocking fore and aft at anchor,
the scene illuminated by intense
lamps at the exact color temperature
desired. A large professional color
camera is photographing the scene.
There are racks of associated electronic
equipment. Over to the right of this
scene is a special wide-screen projec-
tion system. The screen is somewhat
reminiscent of the Cinemascope mov-
ie screen, with a 3:5 aspect ratio. The
screen is showing the image of the gal-
leon being photographed. The color is
so bright, highly saturated, pure and
clean, the image so sharp with such
high definition that you want to gasp
in awe. It’s so good, it is almost real, a
palpable, almost three-dimensional
scene! The secret is new design con-
cepts for TV using 1125 scanning lines
compared to our present 525-line sys-
tem. The resolution of the system is
800 lines at the red, green, and blue
input. Believe it or not, for closed cir-
cuit use, this system can actually be
ordered! For medical use and training,
where very high resolution is desir-
able, as well as industrial monitoring
of very detailed processes, this system
is the obvious answer. Alas, use in the
home on a broadcast basis would re-
quire establishment of a new standard
for scanning. Well, maybe someday.
Perhaps it's just as well it’s not avail-
able. With a picture of this sensational
quality, people would become bigger
slaves of TV than they are already! 4
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Realistic’s System Seven. ..
new size...new shape — compact without compromise

Cheers to “mini” styling!
Realistic’s fabulous System Seven
combines beauty, elegant small
size and a level of acoustical
quality you've never heard, until
now, in low-priced bookshelf
stereo.

System Seven includes our
STA-7 AM/FM receiver (10 watts
per channel, minimum RMS into
8 ohms, 20-20,000 Hz, with no
more than 0.5% total harmonic

At last —true hi-fi perfectly sized for a
bookcase. The 4-1/3-1b. speakers can
even be used for bookends!

- RAadie Shaek

The nationwide supermarket of sound®

distortion) and a pair of our
amazing Minimus®-7 speaker
systems — featuring large-
excursion woofers and soft-dome
tweeters in diecast enclosures
only 7'6” high.

Bass without bulk. Despite its
small size, System Seven delivers
rich, satisfying bass to 50 Hz and
sound levels up to 90 dB for
accurate reproduction of any-
thing from classical to rock music.

What's the secret? The receiver
has a unique equalization
network engineered especially
for mini speakers. . .and it’s
switchable so you can use large
speakers, if you wish.

Compact, but no compromises.
You get “full-size” high-fidelity
features with System Seven —
magnetic and aux inputs, tape
monitor, A/B speaker switching,

even 75 and 300-ohm FM inputs.
U.L. listed, of course, and housed
in a stunning jet-black meral
cabinet with blackout dial.

Receiver is briefcase-sized, a little taller
than a credit card — just 3-1/2" high.
Each speaker is about the size of two
average books.

The price for all this may be the
surprise of your audio life —only
239.95* a savings of $39.90 off
the “each” price!

Audition System Seven. You'll
want to dance all night!

“Price may vary at individual stores and dealers.

A Division of Tandy Corporation
Fort Worth, Texas 76102
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Richard C. Heyser

Away, you scullion! you rampallion! you fustilarian!

I’ll tickle your catastrophe.

L'n the previous article, we discussed

the elementary basis of Catastrophe
Theory and suggested that it may be
applicable to problems in the percep-
tion of sound. In this discussion, |
would like to present a simple exam-
ple to show how this can be done.

Catastrophe theory, if you remem-
ber, is a mathematical basis for
modelling certain simple patterns of
response that can be expected under
the influence of conflicting drives. This
is a general nonlinear theory which
can be applied to the analysis of
equipment and to the study of human
behavior.

The theory gets its name from the
fact that sudden and dramatic altera-
tions in behavior, response catas-
trophes, can be predicted within its
framework. What makes this attrac-
tive, from the standpoint of our per-
ception of sound quality, is the struc-
tured analysis which it brings to bear
on problems involving the emotional
reaction of the listener.

King Henry IV, Part {f, Il i.

Suppose we now consider a very
simple and straightforward problem in
audio: How might one’s opinion of the
quality of sound reproduction from an
existing audio system be modified un-
der the influence of two factors, the
amount of live music one hears and
the amount of reproduced music one
listens to from this system?

First, let us postulate a scenario that
draws only on our observations of
human nature. Presumably, if the
owner of an audio system likes music,
he wil! continue to indulge himself by
acquiring new records and listening to
reproduced sound. If there are no in-
terfering factors which can reveal im-
perfections in quality, there is no drive
to modify the opinion of the present
audio system. If the listener never goes
to a live concert, he is probably satis-
fied with the music heard at home.
The listener probably never thinks
about the audio system and would be
perfectly satisfied with music heard
from a table-model radio.

g b e e S R
- r e g AT - S :

4
[ )

But suppose this person goes to a
live concert. The clarity of live sound,
its dynamic range, and its full use of
frequency will enhance the pleasure of
his musical experience. And, indeed,
that IS the music. If, very shortly after
leaving the live concert, our friend
plays a record of the same program on
his audio system, he will probably
note imperfections intruding on the
music. Maybe the record noise did not
bother him before; now it intrudes.
The first level of dissatisfaction sets in.

If our friend never goes to another
live concert, the memory will fade and
eventually the old “hi fi” will no long-
er bother enjoyment of the music. He
will remember that the reproduction is
not perfect, but he is listening through
the imperfections to the music and
they will not bother him.

If, on the other hand, there is a larg-
er percentage of time spent on listen-
ing to live music, there is a good
chance that one night, when he comes
home and puts a record on the turn-
table, it will suddenly dawn on him
how lousy the sound really is. He no
longer likes the sound of music played
on his system. From that point on, the
degree of discontent will grow in pro-
portion to the ratio of live vs. repro-
duced sound that is heard. If he most-
ly attends live concerts and only rarely
plays records at home, his knowledge
of what live music sounds like will in-
crease the discontent he has with the
quality of his reproduced sound.

If he drops off in the amount of live
concert attendance, but maintains a
small, steady diet of listening to repro-
duced music, his discontent will, at
first, slowly diminish. But without his
awareness, there will suddenly come a
time when he is so caught up in the
music that he never once thinks about
the record scratch that bothered him
so much just a few evenings before.
His opinion switched from moderate
dislike to moderate like. If the ratio of
live to reproduced sound continues to
diminish, he will again resort to a con-
dition of satisfaction with reproduced
music.
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The Eumig CCD.
Opto-electronically engineered
for absolute recording excellence.

WARRREBRRRELICLE

' METROPOLTAN® CCD : o u..

High Coscent Sideiity ® Cassette Dexk

Eumig, one of the world's leaders in electro-nechanical re-
search and development, has introduced a revolutionary new
technology to cassette recording. It's the OPTQ-ELECTRONIC
SERVO CAPSTAN DRIVE SYSTEM incorporated in the unique
Eumig CCL. This technology offers so many advantages that

the Eumig CCD will out-perform every other cassette transport.
Ultra-Precision: The unique Eumig photo disc

Other decks use old-fashioned . :
belts and flywheels to control
the capstan. In the Eumig design
these are replared by a light-
weight disc, photo-etched with
2500 radii, spaced precisely
1/50mm apart. When rotated,
these radii create 15,000 pulses
per second for instantaneous
optically-sensed speed correc-
tions. Wow and flutter is a i ill
mere 0.05% WRMS, and speed accuracy is +%.

The Eumig photo disc weighs about 1/70th as much as a typical
flywheel. When combened with an almost inertia-free, coreless
drive motor, the CCD offers a startup time of less than 0.04
seconds, which means you never hear the wowing sound after
a pause in recording. And the CCD boasts the fastest rewind
time in the world-—an astonishingly low 40 see. (C-60).
Rugged reliability

The Opto-Electronic Serve System is only ore among mary
dramatic advantages of the Eurmig CCD. it offers three preci
sion heads of cur own design, mounted in a die-cast aluminum
carrier made at our own facilities (as are virtually all parts of the
CCD), for greatest precision. The Eumig CCDx s engineered

COCCLOCTTTTITT

with cmut beards rafher

than wires, for utmost
reliability.

Advancad
technology features \
The comprehensive features of ™
the CCD reflect Eumig's innovative
technological approach. Two parallel LED displays

allow simultaneous manitoring of both channel levels. Full sole-
noid/MOS logic is operated by feather-touch controls with
logic-programmed LED indicators, and the flexible two-input
mixing facilities use strictly DC controlled ciraurtry:

Pzrfect recording every time

Perfect performance is guaranteed with every type of tape be.
cause the Eumig CCD offers wirtually flat frequency response to
20,000Hz (chrome); Dolby calibration adjustment for different
tape sersitivities; and an azimuth adjustrment to optimize high
frequency performance with each and every tape.

The Eumig CCD, probabiy the finest deck in the world, is now
available for $1300, including full-function remote cantrol, at
sefect audio outlets throughout the country. Write to us for the
name of the dealer nearest you. Then listen and compare. We
believe you'll agree—it's ncomparable.

(eumig

Eurmig (USA)inc., Lake Success Business Park, 225Community Drive,
Great Neck, New York 1020, (516) 466-6533

Enter No. 14 on R=ader Servige Card



Once, it took two big speakers to
getgood bass reproduction in a sound
system.

Now, you can get accurate, deep
bass with a Visonik sub-woofer. When
combined with a pair of full range,
ultra-compact DAVID ® speakers, the
resultis SUB/DAVID — a three-
speaker stereo system that covers the
widest sound spectrum possible.

Check out the Visonik SUB-1, or
slightly smaller SUB-2, with a pair of
DAVIDs at your local Visonik HiFi
dealer. Be sure to ask him about the
ease and versatility of placement,
which is another advantage of the
SUB/DAVID system; or write to us
for additional information.

VISONIK.

Visonik of America, Inc.
1177 65th Street/Oakland, CA 94608/(415) 653-9711

€679 Visonik of America, 'Registered Trademark, Visonik KG

Enter No. 51 on Reader Service Card

Fig. 1 — If there are two

control factors, 1) the amount
of experience with live music
and 2) the amount of experience
with listening to one’s home
audio equipment, then the
degree to which we approve of
the quality of audio reproduction
from that equipment is a response
that must lie on the behavior
Manifold M.

Cusp Catastrophe

Admittedly this scenario is quite
simplistic. But the behavior is not out
of line with human reaction. Let us
once again set up the same problem,
but this time use catastrophe theory to
anticipate behavior.

There are two control factors:
Amount of experience with live music
and amount of experience with repro-
duced sound. There is only one re-
sponse we wish to consider, the de-
gree to which the listener approves of
the quality of audio reproduction.

Two factors and one response de-
fine a three-dimensional behavior
space. This three-dimensional behav-
ior space is sketched in Fig. 1. From our
previous discussion we know that the
behavior manifold, the location of all
stable responses under unchanging
factors, will be a subspace with the
same number of dimensions as there
are control factors. The manifold M, is
a two-dimensional surface.

This surface, as we discussed last
time, forms a folded shape of the type
shown here. The horizontal plane, C,
represents the given coordinates of
live vs. reproduced listening. We use
the letter C because this represents the
Control subspace within the higher-di-
mensional behavior space. It is also re-
ferred to as the Parameter space in
some mathematical literature. In this
figure, | have dropped the position of
plane C down below the behavior
manifold for illustrative clarity. It
makes no difference where the plane
C is located relative to M because our
interest lies in the projected “shadow”
of M onto the control space. By
separating M from C, we can readily
observe what goes on.

Kesponse
CocrpinaTe

bE#Awa(‘
NAaniFoe o

CaTastopuc Mae
IS A PRoTeCTrien
or Posifion o~ M
onte PrLane T

The orientation of coordinate axes:
on the plane C depends upon the na-
ture of the factors which they repre-
sent. The derivation which we present-
ed in our prior discussion developed
the concept from a behavior potential
which would give coordinates u and v,
shown dotted in Fig. 1. In contempo-
rary literature, the axes u and v are re-
ferred to as the splitting factor and the
normal factor, respectively. These
coordinates would be used for situa-
tions in which the response under
consideration is normally influenced
by a single factor in a smooth, contin-
uous manner, while, above a certain
threshold, the action of the second
factor is to set up a trigger condition
where slight changes in the normal
factor precipitates larger than normal
changes in response. The start-up con-
ditions in a free-sunning multivibrator
are examples of this; a perfectly bal-
anced circuit could not oscillate when
voltage is applied, but offset symmetry
— the splitting factor — can allow cir-
cuit noise above a certain level to start
oscillations that build up to full-limit
cycles.

When there are conflicting factors
which pretty much compete in their
contributions to response, then there
is a little bit of controt and a little bit
of splitting in each of them. These axes
are then rotated relative to u and v, as
shown in Fig. 1 by the solid lines
marked by the capital letters U and V.
tn the case of audio listening, | will as-
sume that the conflicting factors of
live music experience and reproduced
music experience are of this latter
type. This does not mean that they are
rotated 45 degrees with respect to nor-
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Your choice

between these new LUX turntables
depends on how you feel
about bearing arms.

Although these two turntables are
being introduced simultaneously, the
PD-272 (with integrated tonearm) was
actually designed and produced first.
Its operation is purely manual—no
automatic assist whatever. So if you
believe that any amount of automation
implies compromise, the PD-272
should appeal to you.

The performance will certainly
appeal to purists. The servo-controlled
direct-drive brushless DC motor with
its gapless pole design is totally free
of the cogging (pulsing) that plagues
many other direct-drive motors.

The straight, statically-balanced
tonearm has several important design

features. For example, the vertical
prots extend through the arm rather
than simply susperding it from the
outside. This minimizes lateral play
and assures that tr e stylus will always
remain perpendicu ar to the record.

A so, the arm’s nested tube construc-
tion and internal demping deal very
effectively with resonance.

Then for those a adiophiles who like
tc go their separate ways, we produced
the PD-270 (like th2 PD-272 but less
tcnearm) and the TA-1 (separate
tcnearm). With TA-1, you change
cartridges by changing the entire
tcnearm tube. This system is much
better than changing headshells since

it minimizes mass at the critical paint
of the tonearm. The TA-1 also has &
built-in stabilizer below the arm base
which damps out vibratior.

This additional flexibility has its
price. The PD-270 drive system is
$285; the TA-1 tonearm, $125. The
complete PD-272 is $345. (And for
either tonearm, the new 115-C moving
coil cartridge, $195.)

As you can see, you do have to
decide how likely you are to want
interchangeable tonearms in the
future. Think about it on your way to
your LUX dealer. if it's still a problem
when you get there, he’ll help you
bear up under it.

LUX Audio of America, [.td.

160 Dupont Street, Plainview, New York 11803 « - Canada: White Electronics Development Corp., Ontario

PD-272. Effective tonearm length:
240mm. Tracking force calibrated
0-3 grams. Accepts cartridges from

cueing, adjustable height. llluminated
strobe, pitch variable +4%. Wow and
flutter less than 0.03% (WRMS); rumble
more than 60 dB. Same drive system
specifications apply to PD-270. Both
include removable dust cover.

TA-1. Straight, tubular, static-balanced.
Interchangeable tube. Stabilizer. Other-
wise similar to tonearm of PD-272.

4-11 grams. Anti-skating, viscous-damped
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We build
a speaker
that sounds

like music .

It can accurately repro-
duce the 120+ dB peaks
that are found in some
live music. “hat’s more
than just being able to
play music loud. It can
accurately reproduce the
music bandwidth — from
below 25Hz to 20kHz.
And the Interface:D's
vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows arecise
localization of sound
sources— both lateral
and front-to-back.
The Interface:D is the
only commercially avail-
able speaker we know
of that can meet these
criteria. Audition them
at your Interface dealer.

Ey

EleclrolVoice®
a gulton comoany

600 Cecil Streat
Buchanan, Michigan 49107
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Fig. 2 — A flatlander, living on the
control space C, will encounter myste-
rious, unmarked boundaries, b, and b,
which will cause him to experience
abrupt changes in behavior when
passed in one direction, but not when
passed in the opposite direction.

mal and splitting, but that they have
some amount of rotation.

Flatland

The projection of the behavior fold
in M onto the surtface C is called the
Bifurcation Set, and this curve is sym-
bolized here by the letter b. It is called
bifurcation, or two-pronged fork, be-
cause two different kinds of behavior
occur when we move our location
away from this line. This is the bound-
ary of precipitous behavior in terms of
the control factors. This curve has a
sharp point which forms a cusp, and
that is why the particular type of be-
havior pattern associated with this
type of precipitous response is called a
Cusp Catastrophe.

In order to understand how our lis-
tening emotions enter the picture, re-
fer to Fig. 2. Imagine that we are flat-
landers living on the surface C. We are
moved about our flatworld under the
influence of two factors, and our posi-
tion within flatland is marked by the
coordinates U and V. Our emotional
feelings alter with our position in flat-
land. As we move along the trajectory
marked (a}), our feelings smoothly and
continuously change with our coordi-
nate location. When, in our wander-
ings, we cross back to the coordinate
location shown here as (1}, we dupli-
cate the emotions we previously expe-
rienced when passing this same place.
But when our trajectory crosses the
magic boundary b, we suffer a dramat
ic and sudden change in emotion. Just
before we got to this boundary we
were content and liked our state. At
the moment we touched this bounda-
ry, our state flipped to that of a strong
dislike. Our emotions suffered a cata-
strophic change.

Seeking to restore our status we
loop back to position (2) which we
had just before encountering this mag-
ic boundary and which we knew was a
position of content. But our emotions
do not come back to what they were
Now, at position (2) we still have a
feeling of strong discontent.

Baffled, we retrace our path until
suddenly, at another magic boundary
b,, we catastrophically jump back in
emotion state to our previous condi
tion. We had previously passed this
second magic boundary going in an-
other direction and nothing had hap-
pened; now, coming back across it, our
emotions are dramatically altered.

Living life as a flatlander, unable to
comprehend forces outside our world,
we would probably attribute this mis-
chief to divine influence and might
develop some interesting theories to
explain why these things should hap-
pen to us

We might even devlop a technocult
of flatland surveyors who, through
ever finer instruments and more glori
ous linear mathematics, seek to quan
tify the measure of the geometry of
flatland. Of course, these technocul
tists might be so burdened down with
the weight of their precision apparatus
that they cannot stray far from low-
curvature regions where no cata-
strophic changes occur. Rumors of ca-
tastrophes might reach their ears, but
no technocultist would ever accept
the existence of such magic nonsense,
since it was not only inconsistent with
their linear mathematics, but could
not be discerned by their survey
instruments. In order to ease the fears
of the perceptofreaks, who believe in
such magic nonsense, the survey in-
struments are constantly being im
proved to measure imperfections to an
ever finer resolution.

But a flatlander falling off a cliff
takes little comfort from knowing that
the science minds of flatland, who do
not believe in the existence of cliffs,
had developed a new flat measuring
rod capable of resolving a nanometer.

It is not that the science minds are
wrong; they just do not happen to be
where the action is. They are under the

wrong lamppost. If this situation
sounds a little bit like our own prob-
lems in audio flatland, the resem-

blance is not coincidental.

What no one in flatland can realize
is that his fate depends on higher di-
mensional influences. Let us go back
to Fig. 1. The dramatic change called a
catastrophe is a symbolic falling off a
cliff in a higher dimensional space.
The catastrophe map, shown here by
the capital X, is the process of project-
ing the shadow of the actual position
of response on the behavior surface M
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A S150 cassette?

That’s what >ur FX-[ audiotape has beea called, be-
cause of the audibz -mprovement it makes. Especially
on medium-priced dacks and autcrrobile cassette
players. '

People say it’s almost unbelievable. Richer, fuller
bass. Cleaner, more extended highs. Greater detail
than they’ve ever heard before. Or even thought thex
system could providz!)

It’s all due to FX-I's Pure-Fer-ix formulation: a
unique low-r.cise gamma ferric oxide. With increased
output at frequency 2xtremes, to ccmpensate for roll-
offs in tape-Ceck response. And to help good equip-
ment sound ever. Letter.

To hezr how much better your deck can sound,
make your n=xt recarding on Fugi FX-1. Our little

cassette can make a bigl‘differen:e. F@ D D

Nzgnetic Tape Division of Fuji Phots Film U.S.A ., Ine.
\ _}E-O Fifth Avenue. New York, New York 100C1

Enter No. 1£ on Reader Service Card
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TDK's new
one-second,

no-headache

demagnetizer.

You don’t need time or technical
expertise to operate TDK’s
exclusive instant head demag-
netizer. Just pop it into your
deck and push “Play” to re-
store musical performance lost
through inevitable head mag-
netization. Other demag-
netizers can be less effective,
take more time, or actually
magnetize your heads and are
more difficult to use. Because
our HD-01's miniature battery
powers sophisticated circuitry
built into a standard cassette
shell, it solves all of these
problems. You will hear the
performance improvement in
your home, portable or auto
system. TDK Electronics Corp.,
Garden City, NY 11530.

STDIK

The Machine for your Machine ®

Enter No. 47 on Reader Service Card

Fig. 3 — As our exposure to live
music and reproduced music
changes, we trace out a path on
the behavior Manifold M.
Whenever our experience
takes us past folds in this
surface, our opinion of
the sound quality which
our audio system provides
will take a catastrophic jump.

onto an apparent position in terms of
the control space C.

Journey on a Manifold

Let us take a journey on the mani-
fold M. This journey is shown by the
dashed line in Fig. 3 and starts out at
the place marked “satisfied.” Our alti-
tude marks our attitude. Our height
above the plane C (flatland) is a mea-
sure of response to the control param-
eters. The higher we are on M, the
more we dislike the sound of the au-
dio system. We are driven up and
down this surface by the control
parameters. We start this journey at
“satisfied,” the position of which is
determined by control coordinates U,
and V,

At “satisfied” we have V; units of
listening to our audio system and U,
units of listening to live music. Out of
enjoyment of music, we begin to listen
to more reproduced sound and begin
our journey on the manifold M.

The more we listen to reproduced
sound, the more that sound becomes
our standard of performance. This
drives our location on manifold M to a
lower height, which means we be-
come more satisfied with the sound of
our audio system ... or, looked at an-
other way, the less we think about the
quality of reproduced sound.

Then, around coordinates U, and V;
we being to go to more like concerts.
Our trajectory now takes a sharp
change of direction back up the mani-
fold. With increasing live music expe-
rience, our opinion of the old “hi fi”
begins to drop, until somewhere
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Ca7ASTROPHE

around coordinates U, and V, we cross
the magic boundary b,. All of a sudden
we experience a disillusionment catas-
trophe ... our opinion changes from
“like” to “dislike.” The reason for this
is that in order to remain on the sur-
face of stable response, M, we had to
jump from the lower sheet to the up-
per sheet where our trajectory took us
past the fold. Under small changes in
factors, we must take a big jump in re-
sponse in order to stay on the mani-
fold of stable response. When we ap-
proach a fold under smooth progres-
sive drives, there is no way we can find
ourselves on the inner sheet of M.

If we slack off on the ratio of live to
reproduced listening, our opinion of
reproduced sound quality will not
snap back until we cross the boundary
b; at position U; and Vs. Then, as we
cross this boundary, our opinion will
fall off the cliff, and we will suffer
what | have referred to here as an ac-
ceptance catastrophe. We are back on
the original trajectory and must accu-
mulate a bit more live-listening experi-
ence before again experiencing a disil-
lusionment catastrophe.

If, on the other hand, we simply
slack off in both live and reproduced
listening experience, we are passing
along the path called here as “familiar-
ity.” The old habit patterns slowly take
hold and we again will find ourselves
at a “satisfied” status, back where we
started.

Buy By
It is rather startling to contemplate
the richness of emotional reaction
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Dolby FM

restores the detail.

Dolby FM
means signal
integrity.

Each process
applied

to the signal by
Dolby FM
broadcasters is
precisely

matched by Dolby
equipped

FM receivers.

The listener
at home can hear
the signal in
exactly the form it

left the studio.

With Dolby FM
nothing is added—
or taken away.

D[] Dolby FN

Dolby Laboratories, Inc.
731 Sansome Street

San Francisco, CA 94111
Telephone (415) 392-0300
Telex 34409

‘Daolby’ and the Double-D symbols

are trademarks of Dolby Laborarories, Inc.
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Now, a Cannon- TLS
system for every budget.

1232-T $499.%ea.
1232 $399.% ea.
1032 $299.% ea.
1022 $199.% ea.

822 $149.9 ea.

When Cannon-TLS
loudspeakers were first
introduced two years ago, all four
models were received with
immediate acclaim. Now, after
continued research and intensive
testing, Cannon-TLS takes a step
forward with five progressive new
high fidelity speakers engineered
for high efficiency, accurate
imaging and acoustic flexibility.

Ranging in size from an 8-inch
2-way bookshelf model to a
12-inch 3-way tower system, the
new Cannons offer remarkable
power-handling ability, brilliant
high frequency response and
precision frequency contour
controls which allow you to
compensate for imperfections in
listening room acoustics. We
think of Cannon-TLS systems as
the tuneable speakers. For the
name of your nearest Cannon-TLS
dealer, write:

annon-<Ly

TRANSLINEAR SYSTEMS
7417 Van Nuys Boulevard
Van Nuys, California 91405 U.S A.

Enter No. 7 on Reader Service Card

which is revealed by even this naive
catastrophe model. Each of us, | am
sure, would like to believe that he is
master of his own behavior under con-
flicting factors. But the trend in behav-
ior pattern which is disclosed by
Thom's theory reveals the existence of
an inexorable machine which we
ought to be aware of. Knowledge of
this machine introduces a new factor
into the game and raises the dimen-
sionality to a higher level. It is a case of
forewarned being forearmed; once we
know that participation in a situation
with two factors and one response
yields a cusp catastrophe, we can in-
troduce that knowledge as a new con-
trol factor and avoid the cusp. But our
cleverness could also be our undoing
since we may have changed the situa-
tion to one of higher dimensionality.

One of the situations in which
knowledge of this elementary catastro-
phe can be of value is in the purchase
of audio equipment. If instead of a live
listening versus reproduced listening,
we were to label the control factors:
Listening to Brand A versus listening to
Brand B, we can sense how a clever
salesperson could walk an unsuspect-
ing customer up the manifold to suffi-
cient strength of opinion to trigger
purchase of a component.

Suppose you had decided Brand B
sounded pretty good and was an ex-
cellent match to your bank account.
About the time you show signs of
being ready to purchase Brand B, the
clever salesperson lets you hear just a
brief bit of sound from a more expen-
sive Brand A. By this time you had dis-
closed which kind of music you like
and had expressed satisfaction with
the way Brand B reproduced that
sound. So, quite by “accident,” Brand
A is punched up on that music.

You are at point Uy and V, and sud-
denly the introduction of a better
sound stops your downward plunge
on the opinion manifold and pulls you
in a new direction of upward motion.
You like the music and your curiosity
makes you want to hear a bit more.
The smallest dissatisfaction with Brand
B starts to set in, and a clever salesper-
son knows that if you can be persuad-
ed to listen long enough you will get
“hooked” on the better sound of
Brand A. A good salesperson will not
force you to listen to Brand A; you
said what your purchase limit was and
Brand B was at that limit. So the trap is
sprung to let you sell yourself.

A simple A-B comparison switch is
all it takes, with you the unsuspecting
driver of the machine when you are
allowed to switch the music back and
forth between the two competing sys-
tems. Any increase in relative exposure

to the sound of A versus B will inexor-
ably drive you upward on the mani-
fold. If you trigger a disillusionment
catastrophe, the deed is all but done.
Once you are on the uppermost sheet
of the manifold, it is likely that you
will subconsciously place the switch in
the A position for an increasingly long-
er time than in the B position. You are
driving yourself higher on the mani-
fold. By that time the salesperson is
mentally computing his commission
on the sale of Brand A.

Maybe you do not dig math. Maybe
the idea of topological manifolds in a
behavior space does nothing to you.
But just knowing of the existence of
such things can save your wallet from
a needless onslaught the next time
you go shopping for audio equipment.
At the very least, you can be aware of
emotional forces which can be set into
motion to present you with tempting
bait. Once you grab such bait, the
hook is sunk, and it is your own strug-
gle which sets the barb in deeper and
pulls you into the purchase of a com-
ponent you did not previously want to
buy.

All Is Not Gold That Listens

Quite obviously, the more interest-
ing situations arise when there are a
multiplicity of factors, some conflict-
ing and others of a splitting nature.
We all recognize that emotional bias
definitely plays a role in the reaction
we have to conflicting circumstances.

Our individual perception of quality
involves a delicate balance of conflict
ing factors, including our own involve-
ment with one or more of those fac-
tors. The designer of a particular audio
product may be a poor judge, from the
standpoint of detached objectivity, of
the relative merits of that product
And it must be admitted that the ratio
of lead to gold in the ear of the listener
is somehow related to the personal in-
volvement which that listener has with
the product being heard. This appar-
ent rupture of objectivity, as perceived
in the frame of reference of others,
may occur without conscious aware-
ness of the occurrence.

It is also possible that even in the
presence of an emotional bias some-
thing can happen which will “change
our mind” and alter the response we
have to a given situation. Beauty, it is
said, is in the eye of the beholder. But
we all know that events can occur
which catastrophically alter our per-
ceptions even in the presence of prior
strength of opinion.

In our next discussion we will con-
sider another common audio situation
which involves a higher dimensional
catastrophe. A4
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| Jape 621
“a professional | glope =

studio recorder — b
with a handle

“ReVox new B77 is long : \ - =y .2 |
performance and short o g ¥y 3 |
Mickey Mouse features.” \‘ ’J

That’s what Herb Friedffrh
said about the ReVox B77 in Hi-Fi/
Stereo Buyers’ Guide.* If you're a seri-
ous audiophile or location recordist,
you'll be interested in what Herb has
to say.

In addition to evaluating
products for Hi-Fi/Stereo Buyers’
Guide, Herb Friedman is Chief Engi-
neer for Tridac Electronic Laboratories
and a major New York radio station. As
such, he produces taped programming
and he knows the real differences be-
tween truly professional recorders and
others that claim to have “professional
features”.

Differences like 18dB record
headroom, flat response with no low-
frequency “head bumps”, the highest
usable dynamic range and the lowest
noise of any audiophile recorder. Add
to these such features as all-digital-
logic-control of tape motion, large me-
ters with LED peak level indication,
self-contained tape splicer, and a rug-
ged 37-pound package with a handle
and you've got the best recorder in
the world.

If you’d like to know what else
Herb Friedman thinks about the B77,
please circle reader service number or
write to us for complete information in-
cluding a reprint of his article and a list
of dealers where you may see and hear
the ReVox B77 demonstrated.

REVOX

Studer ReVox America, Inc.,1819 Broadway, Nashville, Tennessee 37203 (615)329-957
In Canada: Studer ReVox Canada. Ltd.

*Copyright 1978 Davis Publications, Inc. Quoted from Hi-Fi/Stereo Buyers' Guide,
July/August 1978, by permission. All rights reserved.
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the foil which will re-radiate the inter-
ference field.”

Foil shielding material is optionally
available with two-way, pressure-sen-
sitive adhesive backing. This offers a
simple way of attaching the material to
the device to be shielded.

Decisions as to choice of sheet or
foil, its thickness, and the number of
layers depend in large part on the de-
gree of attenuation sought. (Sheet ma-
terial may also be chosen because of
its rigidity, so as to preserve the shape
of the shield, enable it to be secured in
place, etc.) While formulas are avail-
able to assist in selection of the proper
shielding material, gauge, and/or
number of layers, these formulas yield
only approximate results. A trial and
error procedure is often necessary.
Here an a.c. magnetic field evaluator
probe, such as the one made by Per-
fection Mica, can be helpful to the
engineer, technician, or hobbyist. In
conjunction with an a.c. voltmeter or
oscilloscope, the probe can measure
the intensity of a magnetic field before
and after shielding, thus indicating the
degree of attenuation actually
achieved. “With this necessary infor-
mation,” states Perfection Mica, “mag-
netic shielding material type and
gauge can be intelligentiy selected and
shield design optimized.”

How Shielding Material
Operates

A magnetic shield effective in the
audio range performs its functions in
two ways, depending on frequency of
the interference field: (1) For a station-
ary field (zero frequency) produced by
a permanent magnet, d.c. current, or
the earth, the shield offers a path with
low reluctance — that is, with low
magnetic resistance. Thus the shield
acts as a shunt, diverting the field from
the sensitive device. At low audio fre-
quencies, the shield behaves in much
the same manner. At higher frequen-
cies, however, the interference field
produces eddy currents in the shield
material. These currents in turn pro-
duce an electromagnetic field that op-
poses the interference field.

The specific shielding materials that
we shall next discuss, namely those
made by Perfection Mica, consist of an
iron-nickel alloy. As previously stated,
they are effective from d.c. to about
50,000 Hz; for higher frequencies,
other shielding materials, such as cop-
per, are required.

Perfection Mica’s two basic types of
shielding materials are:

1. Co-Netic.This has very high rela-
tive permeability, which is a measure
of a material’s ability to provide a path

for magnetic lines of force. The higher
the permeability, the greater is the
shielding effect. Relative permeability
is the permeability of a material rela-
tive to that of a vacuum. Air has a rela-
tive permeability of about 1. Co-Netic
has a maximum relative permeability
of about 500,000. For interference
fields of weak to moderate strength,
Co-Netic can prove an effective barrier
when properly used, with a single lay-
er typically providing about 40 dB at-
tenuation of the field. Unfortunately,
Co-Netic has a relatively low satura-
tion level. That is, it cannot effectively
serve as a barrier to strong magnetic
fields. Beyond a point, it can no longer
provide a path for magnetic lines of
force.

2. Netic. This has much lower rela-
tive permeability than Co-Netic, but a
much higher saturation level. While its
permeability is only about 1/100th that
of Co-Netic, it can accept more than
100 times as great a magnetizing force
before reaching saturation. Hence,
when dealing with strong magnetic
fields, use of Netic is indicated; how-
ever, a single layer will provide only
about 1/10th as much attenuation as
does Co-Netic.

To achieve a desired degree of
attenuation, several layers of shieiding
material may be needed. For an in-
tense field, the most effective shield-
ing tends to result from a combination
of Netic and Co-Netic. The rule to be
followed is to place the Netic material
closest to the generating device, and
the Co-Netic closest to the sensitive
device. For example, if combination
shielding were to be placed around a
transformer, the Netic layer would be
on the inside and the Co-Netic layer
on the outside; if a combination shield
were to be placed around a tape head,
the Co-Netic would be on the inside
and the Netic on the outside.

Both are available in sheet and foil
form, each in a variety of gauges,
widths, and lengths. For ease of han-
dling (cutting, shaping, etc), foil
would probably be more advanta-
geous to the audio hobbyist, although
sheet has the advantages of rigidity
and greater attenuation owing to its
greater thickness.

Foil has another important advan-
tage to the hobbyist: It eliminates the
possible need for annealing in order to
preserve the magnetic properties of
the shielding material after it is worked
into the desired shape. Annealing con-
sists of heating the material to an ap-
propriate temperature in an appropri-
ate environment and cooling it at an
appropriate rate — requiring facilities
seldom available to the amateur.
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You can order your favorite magazines at huge savings
{and all from one source). Use the code number to send in your
orders by mail, or use the toll free number. Take advantage of
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these special rates now and save. Just put the magazine code numbers in the boxes, if you order by mail.
(Limit 4 magazines per customer at these special rates.) Send no money now, we are glad to bill you.
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CUE NEW YORK. Subscribe and
get 20 issues for $9.95. That's only
50¢ a copy. CUE NEW YORK'’s
critics and contributors tell you
about the best shows, best films,
best concerts, what's going on in
the world of entertainment.

TV GUIDE. Subscribe and get 30
issues for $8.95,

TV GUIDE. Subscribe for a longer
rate and save more. 52 issues for
$15.50.

BETTER HOMES AND GARDENS.
You subscribe for 1 year (12 issues)
for $8.00. On newsstands, the cost
would be $11.40,

PICKIN'. Subscribe and get 12 is-
sues for $9.00. This is 50% off the
single-copy price of $18.00. PICKIN’
is into instrument making, repair,
who’s playing where. About the
artists and bands as well as remem-
bering old times and spotting new
stars. Covers bluegrass, old-time
country, jazz, classical, all string
music.

HUMAN BEHAVIOR. The only news-
magazine about psychology and
human behavior. Get 12 fact-packed
issues for only $9.80, saving $8.20
off the newsstand price.

YACHT RACING/CRUISING. You
can have 10 issues delivered to
your home for $12.00—a saving off
the regular $15.00 yearly rate. This is
the magazine for the serious one-
design and offshore sailor.

THE RUNNER. You can order 9
issues for $8.97. The regular rate
for THE RUNNER would be $13.50,
so this is a saving of over 40%.

WEST COAST REVIEW OF BOOKS.
Order a 1 year subscription (6
issues) for only $4.97. The regular
cost would be $7.50. This is an intro-
ductory offer for new subscribers
only. Keep up-to-date on new
books, reviews and features about
books and authors.
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Magazines

MEDIA & METHODS. Subscribe
now for $9.00 (9 issues). The reg-
ular cost of 9 issues would be
$11.00. It is packed with vital in-
formation on films, reviews of
paperback books and new teach-
ing methods.

APARTMENT LIFE. You can have
12 issues delivered to your apart-
ment foronly $7.97.

MOTHER JONES. Subscribe now
and get 10 issues for $12.00. You
would pay $15.00 on the newsstand.
MOTHER JONES offers award-win-
ning exposes, powerful personal
profiles, literature, art, music, and
laughter.

MODERN PHOTOGRAPHY. The
“how to” guide for all photogra-
phers. Subscribe for 1 year, only
$5.98. Regular cost $11.95 You
save 50%.

FORBES. 11 issues for $9.75.

ZiP. 1 year. $12.00. The magazine of
mailing. direct mail, marketing. A

‘how to" to help businessmen
increase profits
FORTUNE. 18 issues for $16.75

INTERNATIONAL TRAVEL NEWS.
1 year, $5.94. With this magazine
you have more fun traveling.
MARIAH /OUTSIDE. Subscribe for
only $8.97 for 6 issues. Cost on
newsstands would be $15.00.
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RACQUET. This is the one maga-
zine covering all racquet sports,
from tennis to racquetball, from
squash to ping pong. Write in “98"
on the order form and get 6 issues
for $5.99. Single copy price is $9.
So you save more than a third.

TIME. 25 issues for $14.97. On
newsstands, you would pay $25.00.

MONEY. You pay $12.50 for 10
issues.

BACKPACKER MAGAZINE. Order
a trial subscription of 4 bimonthiy
issues for only $5.95. Single copy
price for these 4 issues would be
$10.00.

FEATURE. Get 12 big issues of
FEATURE for only $9.95—15 off
the newsstand price. FEATURE is
up-close profiles of the major per-
formers and the up-and-comers in
music, film, TV, sports, plus reports
on the new cultural trends. Filled
with on-the-spot interviews and
lush photography, FEATURE ex-
plores the creative energy behind
personalities in the performing
spotlight. The struggle, success
and excitement of music and the
entertainment world—all in FEA-
TURE.

SPORTS ILLUSTRATED. You pay
only $12.77 for 26 issues.
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Build A

Tape Deck
Switching Box

John T. Peer

When I ran out of inputs on
my Heath AR-1500A receiver, |
decided to buy a tape deck switcher.
However, when | saw their prices and
found that they weren’t the correct
physical dimensions to fit into my sys-
tem, | decided to build one.

The switches | used are all Switch-
craft “Multi-Switches” which are inter-
locking so that when one switch is
depressed, the others are automatical-
ly released. | used a tour-station and a
two-station DPDT switch arrangement
to control the tape input, tape output,
and copy functions.

The switcher is encased in a Bud
MW-3222 Contempo Series |1l box,
measuring 4 716 x 671 x 6 %16 inches.
Cutting the holes for the switches was
first accomplished by marking the box
for the size and location of the holes,
and then drilling several holes smaller
than the size of the final openings. |
used a set of tool and die maker’s files
and a 6-in. flat mill file to change the
round holes into the rectangular ones
needed for the switches.

This system uses RCA connectors,
and all jacks are mounted on the rear of
the box, with the exception of the auxi
tiary input jacks which are on the front.
On the inside of the box, | used shield-
ed cable (Belden 8218 Sub Minax) to
connect the jacks to the switches and

20-gauge hookup wire for all other
switch connections.

When the construction was finished,
all the switches and jacks were marked
with labels made from an embossing la-
bel maker . . . and for less than $30.00, |
had an operational tape deck switcher.

This switcher can be expanded to ac-
comodate more inputs through the use
of Multi Switches with more stations.

As can be seen from the schematic
diagram, the switches function as fol-
lows:
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S1i connects the amplifier output to
the input of Tape 1

STy connects the amplifier output to
the input of Tape 2.

Slc connects the output of Tape 1 to
the input of Tape 2.

S1b connects the output of Tape 2 to
the input of Tape 1.

S24 connects the output of Tape 1 to
the amplifier input.

S2s connects the output of Tape 2 to
the amplifier input. 4
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introducing
minimum diffraction loudspeakers "

by Avid.

Unwanted cabinet/gritle diffraction effects (B)
giwve listener clue as to the size/shape of sound
sowrce —in this case a box. First arrival signals
(A] locate source, while brain uses delayed room
reflections (C) to identify listening environment

In the quest for accuracy, cabinet loudspeekers, regardless of price, still 3
generally suffer from a common failure—they still sound like loudspeakers, The Problem ™%,
or more precisely their sound obviously comes from a box. 5 .." %
Your brain hears the box. ¥4
Without going too deeply into psycho-acoustics, cabinet speakers tell us s ""~~...A
their sound is emanating from a box because the brain has been conditioned ene ey
1o recognize the characteristics ... size, shape, etc.... of any sound source. _—r R

What creates the boxy effect? Diffracted or reradiated sound waves, those
that bounce off the sharp edges of the speaker and grille assembly, are the
clues interpreted by the brain as “"box-like."

No diffraction, no box.

The problem is graphically illustrated in the drawings. By eliminating
sharp cabinet edges and grille panel abstructions, you reduce diffraction
effects...which means you eliminate the boxiness of the sound. And that’s
exactly what we've done with our new line of Avid Minimum Diffraction
Loudspeakers™

To open the box, we closed the cover.

The solution was deceivingly simple.

By engineering the drivers, cabinet enclosure and, importantly, the grille
assembly to create a totally integrated acoustic system, we eliminated
cabinet diffraction and the boxy sound quality inherent in typical cabinet
loudspeakers.

Our new tweeter and midrange drivers have specially engineered
coupling devices (we call them Optimum Dispersion Couplers™) which
transmit sound waves with minimum diffraction.

“Solid front” grille panels perfectly mate with each coupler eliminating
grille panel diffraction. And, the grille panels have rounded edges creating The careful integration of special engineered
a smooth, gradual transition from the grille to the 25;1”;?5’.;%222.’5 @) Slct): Pl JJé’e"’SSS?Z'n"Ia),
cabinet, significantly reducing cabinet edge sign ficantly reduces the unwanted cabinet dif-
diffraction—a major cause of boxy sound. L T e

These three simple, but audiblv in-porated in all Avia Minimum Difiraction
significant, features, coupled wih Loudspeakers™
Avid's critically acclaimed accuracy
assure you a new
level of performance
and sense of
reality.

Of course there's
a lot more to the
Avid story— like
our new drivers and
Q-Span testing.
Write us for literature
and a full descrip-
tion. We invite your
comparison.

>
=

10 Tripps Lane
East Providence
R.l.02914

Enter No. 4 on Reader Service Card
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RSEKITARE

William A. Manly

uring nearly 20 years of association with audio
and tape recording, | have noticed that technical de-
velopment tends to be quite faddish. The “in” thing
recently has certainly been phase and phase distortion. It
really doesn’t matter which transducer holds one’s interest:
Articles and ads can be found in protusion, extolling the vir-
tues of some new technique, or imploring the purchase of
some new and expensive piece of equipment. “Transducer”
is the key word here — the only electronics which possess
any measure of phase shift or distortion are those designed
to correct for the non- linearities of some transducer (speak-
er, phono cartridge, tape head, etc.) in the audio system.

But what is the point? Didn‘t Herr Doktor Professor Her-
mann Ludwig Ferdinand Baron von Helmholtz himself say
that tone quality did not depend upon the relative phase of
its components?' Yes, indeed . . . but the statement was very
carefully qualified, and Helmholtz tabulated some excep-
tions. Even those who say that individual system phase dis-
tortion is not audible*® will agree that phase differences be-
tween stereo channels will displace the stereo image, but the
situation is worse than that. | don’t intend to take a lot of
space here to defend my point of view, but for the purposes
of this article | will take the position that certain types of
phase distortion are important to audio. The conditions and
qualifications will be carefully stated. If you need to be per-
suaded, | can only recommend Schroeder’s marvelous paper,*
which convinced me beyond a doubt.

Phase

Few readers of this magazine are totally ignorant of what is
meant by the terms phase and phase shift, but there is so
much confusion in the literature that it’s best to start off with
some “basic basics” that we all know. I'll define terms as | go,
so that nobody (including me!) gets tost as things get more
complicated.

A single frequency can be represented as a constantly ro-
tating vector of constant length, called a phasor. To see how
this can represent the thing we generally call a sine wave,
see Fig. 1a. The phasor rotates with one end fixed at “P,” and
the other end describes a circle. The phasor starts with its
moving end at “O.” At the end of a certain amount of time,
the moving end is at a,”” and the phasor has rotated through
an angle “A.” At the end of twice the first interval of time,
the end of the phasor is at point “b,” and the rotation has
been through an angle “B.” which is exactly twice angle “A.”
This is continued around the circle.

A Cartesian graph is now constructed, with the abscissa
extended from the line through the center of the circle and
point “O.” The abscissa is marked off into equal intervals,
and ordinates are erected at each point, labeled to corre-
spond with the points around the circle. Horizontal exten-
sions are made from point “a” to ordinate “a’,” from “b,” to
“b’,” etc. A continuous curve (solid line) is drawn through
the points where extensions cross their corresponding ordi-
nates. This curve is known as a sine wave. It is a plot of
amplitude vs. time of a single frequency. Points along the
wave can either be measured by time or by the angle of the
phasor. This measurement is known as the phase or the
phase angle. Phase is measured either in degrees (360° for a
complete circle) or radians (2rm = 6.283. . . for the circle). The
points on this particular graph are 20° or /6 radians apart.
The frequency of the signal is just the number of times per
second that the phasor makes a complete circle. The angular
frequency is the number of radians per second through
which the phasor rotates or just twice the frequency. Phase
shift of one sine wave with respect to another can be
thought of as if there were a horizontal relative movement of
the wave along the abscissa (time axis). In Fig. 1A, the wave
shown by the dashed line lags the one shown by the solid
line by 90°.

Complex Waveforms

More complicated waveforms can be constructed by add-
ing together sine waves of different frequencies. These fre-
quencies are harmonically related, which means that if the
fundamental frequency is denoted by f,, the only other fre-
quencies present are the harmonics of f;, that is f; (= 2fy), f;
(= 3f1), etc. A square wave, for instance, can be constructed
with the fundamental (at the same frequency as the square
wave) and its odd harmonics, as follows:

Frequency Amplitude Phase Shift
fy 1 0°
f; 1/3 o°
fs 1/5 0°
f; 1/7 oc
fi 1; 0°

1)
with the additions continuing indefinitely. Actually, the fre-
quencies do not go upward without limit in any real system,
but the amplitudes of the highest harmonics are so small that
they don’t contribute very much. If the proper harmonics







