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WHOLE NEW

have won Pioneer acclaim throaghout the
high fidelizy industry.

Pioneer’s engineers have cesigned an
exclusive ID MOS FET transistor for the
front end of the SX-7's tuner. It zllows you
to tune in stations with weaker =ignals with-
| out worrying about stronger stations caus-
ing distorticn due to front end overload.
That’s what keeps the SX-7 virtually free of
RF intermedulation.

But nc matter how free a receiver is
from all forms of disto-tion, it must be able
to keep the station youselect perfectly tuned
for hours. Pioneer’s quartz-PLL digital
synthesized tuning does this by making
drift virtually impossible.

Pioneer’s 2xclusive
Nen-switching™amp

0

IN BR ARCH

OF ALL THESE FEATURES.

elsoeliminates distortion caused by output
t-ansistors switching on and off thousands
cf times a second in response to music
signak. This is one of the reasons that the
tota. harmonic distortion of the SX-7 is
no more than 0.009% (continuous average
power output of 60 watts per channel mini-
mum &t 83 ohms, from 20Hz to 20,000Hz).
And Pioneer’s high-gain phono preamp
section allows the use of either MM or low-
outp it MC cartridges selectable by a front
pane! switch. There’s even a Subsonic filter
you can use to do away with very low fre-
quency interference caused by record warps.
Now if you think all these features
sound great in print, listen to them in person
at your nearby Pioneer dealer. He’ll demon-
strate the SX-7 and an entire new line of
Pioneer rzceivers. And you’ll quickly see
that we've done everything humanly possi-
ble 10 give you more music for your money.
Thar’s what made Pioneer No. | in re-
ceivers. And that’s what’s going to
keep us there.

(U) PIONEER

We bring it back alive.

Enter No. 20 on Reader Service Card
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You'd expect a new raceiver from the
leading manufacturer of stsreo receivers to
be packed with exciting features. As you
can see, 1t is. But Pioneer dicn’t get to be
No. 1 in receivers by doing the expected and
stopping.

So we developed the SX-7 using a
unique engineering concept we call High
Fidelity for Humans. It makes th=SX-7 as
superb to live with as it is to listen to.

At the heart of the receiver 15 a micro-
computzr that’s been prcgrammed to oper-
ate controls electronically. I: affords the
owner cf the SX-7 opereting convenience
unlike any previously available in conven-
tional receiver designs.

For example, the microcomputer’s
prodigious memory alloas you to
preset up to eight FM anc
eight AM stations and
recall them in-
stantly. Once
set, all sta-
tionsare

COMPUTER CONTROLLED
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directly accessible via “Station Call” but-
tons. And you can even recall them at the
preprogrammed volume level because the
microcomputer electronically controls vol-
ume setting.

What'’s more, with just the touch of a
button you can search out the next station
up (or down) the AM or FM tuning band.
Stations are brought in perfectly tuned every
time. And you can select any station by
tuning it manually or scanning the entire
band automatically sampling five seconds
of each station.

But these human engineering features
aren’t all that make the SX-7 such an extraor-
dinary receiver. It also offers features that
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- NOOTHER
RECEIVER
OFFERS
ALLTHESE

FEATURES.




Computerized Push
Button Controls
Pioneer P
has pro- PF oL ,’.‘
grammeda | " -mﬂ
5 = - o-°“‘6gq- . ’Y”
microcom i 'H'”
puter to ﬂ“ﬂ
operate con- ‘

trols electronically for improved
accuracy, reliability and
convenience.

Quartz PLL Digital
Synthesized Tuning:

FM “Drift” is eliminated by this
- incredibly accurate tuner.

Station Scan:
T e e Touch this
e control and
IR \ou’ll hear

five seconds of every station strong

enough to meet the mute threshold.

Station Search:

Touch this control and move to
the next station up, or down, the
band.

Subsonic Filter:

This control lets you do away
with ultra low frequency distortion
aused by record warps and such.

Touch Volume:

The SX-7 will digitally display and
recall any of 32 volume levels at the
touch of a button.

Eight AM presets,
eight FM presets

The SX-7
will memorize SR et 1
eightof your fr= = = oo o o=
favorite FM L '
and eight of o e VBT, VTR
your favorite '
AM stations and retrieve them
instantly.

Non-Switching Amp:

Pioneer’s patented amp design
gets rid of transistor switching
distortion once and for all.

........

High-Gain Phono Preamp:

Allows the use of either MM or
low-output MC cartridges.

ID MOS FET Front End:

This exclusive
transistor cir-
cuitry tunes in
weak stations
as clearly and
quickly as
strong stations.




BES Speakers

AT LAST
A DIFFERENCE
INSOUNDYOU
CAN SEE.

Most speakers give you true

stereo in just one part of the room.

BES Speakers give you true
=] stereo virtually
everywhere.
1 That’s because
the heart of a
BES Speaker is
| 1 | not acone, but
“Otherspeakers @ diaphragm
that vibrates much like a guitar
string, projecting sound in every
direction simultaneously. You get
360-degree sound. True omni-
directional sound. Sound as close
to live as you
can get.
Listen to
BES and hear
true stereo.
Everywhere.

s BES SPEAKERS

THE NEXT DIMENSION IN SOUND

Bertagni Electroacoustic Systems, Inc.
345 Fischer Street, Costa Mesa, CA 92626
Telephone: (714) 549-3833 Telex: 67-8373
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THE
“SERIOUS”
SYSTEM

If you’re serious about music and its reproduction in your
home, here’s an audio engineer’s dream stereo system guaran-
teed to satisfy! Power to drive any loudspeakers is provided by
the BRAND-NEW LA2502 125-WATT per channel amplifier
embodying the very latest in MOSFET technology and loaded
with features. The preamp/EQ/control center is the AWARD-
WINNING SP4001, one of the most versatile units available.
Its separate Signal-Processor Pushbutton Patch Bay makes
it ready for any conceivable combination of program sources
and add-on devices.

The newest addition to our world-renowned
line of graphic equalizers is the AS1000, the
most accurate Real-Time Analyzer you can
buy, thanks to Soundcraftsmen’s revolution-
ary Differential-Comparator circuitry. It
complements any high-quality octave equal-
izer and it’s fast and simple to use. Truly the
professional’s choice. ..$499.

It even includes one of the finest 10-Band Octave Equalizers you
can buy at any price! The ST6001 AM-FM Stereo Tuner is of
state-of-the-art Digital PLL Technology with 14-Station Micro-
Processor Memory, Automatic Scanning and every other useful
feature. The complete system retails for less than $1,650. Just
add a turntable and loudspeakers of your choice, then sit back
and enjoy music the way it’s supposed to sound. The beautiful,
fully-assembled Genuine Oak SOUND MODULE is the perfect
enclosure for your system and it’s available at under $150.00.

See your participating Soundcraftsmen Dealer before JANUARY 31, 1982 and ask
about a VERY SPECIAL OFFER on the Soundcraftsmen SOUND MODULE!

Ask the PRO’S who use ’em!

SOUNDCRAFTSMEN INC., 2200 So. Ritchey, Santa Ana, CA 92705 e (714) 556-6193 « CANADA: E. S. Gould, Montreal, Quebec HAT 1ES

Enter No. 26 on Reader Service Card

¥ ]

L



a control unit

If everything were perfect . . .
would consist of a volume control and a
program selector switch.

Unfortunately this is not the case as any
prospective high fidelity buyer—be he neophyte or
hardened campaigner—quickly discovers.

It

s He is faced with a
everything e

He can attempt to

sift the vast quantities of conflicting information

gathered from high fidelity magazines, retailers and

“my friend who is an electronics engineer and knows

ite a bit about high fidelity”. . .
were

... orhe can buy a Quad 44.

In the latter case he can be confident that whatever the
program sources, he will be able to match them
correctly, and apply tonal correction when necessary

to obtain optimum results.
perfeCt“. Moreover he can be con-

fident that he need not
change his preamplifier to meet future developments.
10 learn all about the Quad 44 he only has to write for
a brochure and a list of authorized dealers:

QUAD
425 Sherman Avenue
Palo Alto, California 94306

In Canada:
May Audio Marketing Ltee. Ltd.
Longueuil, Quebec J4G 1P8

for the closest approach
to the original sound

QUAD 15 a registered trademark

©1981 QUAD

QUAD
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Sansiuii.

'The storyof high fidelity.

High fidelity was born just a genera-
tion ago. So was Sansui. In 1947, when the
transistor was invented, we began as a
manufacturer of high-quality audio trans-
formers. Since then, Sansui's dedication to
the sound of music and our extensive
R & D have led to countless technological
breakthroughs and products that have con-
tinually advanced the art and science of
high fidelity. Some highlights:

1958: The year of the first stereo
recordings also brings the release of our
first stereo amplifier.

1965: As hi-fi widens its appeal,
we introduce our first stereo receiver, the
TR 707A.

1966: Sansui's U.S. subsidiary,
destined to be outgrown in little more than
a decade by our new headquarters in
Lyndhurst, N.J., begins operation.

1970: QS, Sansui’s patented 4-channel
system, gains worldwide recognition.

1976: No less a leader in broadcast
than in consumer audio technology, Sansui
introduces two stereo AM systems at the
Audio Engineering Society convention.

1978: Psychoacoustic researchinto
the subtle but very real deficiencies in bass
and in transient response in music repro-
duction results in Sansui's introduction of
DC amplifiers, the renowned G-series re-
ceivers, and our patented DD/DC circuitry.
These advanced technologies reduce
distortions whose very existence had
been questioned until we developed a
straightforward measurement technique to
verify on a meter what listeners’ ears had
long told them.

1979: Sansui's patent-pending
D-0-B (Dynaoptimum Balanced) method
of optimally locating the pivot point results
in significantly lower tonearm susceptibility
to unwanted vibrations. The same year
Sansui introduces the first member of our
trend-setting system approach to hi-fi
componentry, the Super Compo series.

1980: Developing a theory first
suggested in 1928, Sansui presents

1947
SANSUI FOUNDED

the first Super Feedforward amplifiers, the
realization of a design that eliminates even
the last vestiges of distortion that not even
negative feedback could combat. This de-
velopment inaugurates a new era in the
reduction of amplifier distortion and firmly
establishes Sansui as a world leader in this
important work. Eager to maintain its
technological leadership, now also in
video, in the same year Sansui develops
an ultra-compact gas laser-optical pickup,
some 40 times

smaller than
conventional
detector sys-
tems, that
promises to
play a vital role
in future com-
pact digital
audio disc

Theory of Super Feedforward

P——0ouT

&

players.

1981: Modulation noise, long a prob-
lem in cassette recorders, is reduced to
virtual inaudibility by Sansui's patent-
pending Dyna-Scrape Filter. Equalization
that's simple enough for practical home
use 1s realized with Sansui's computerized

SE-9 equalizer,
which not only
achieves pro-
fessional re-
sults in record
or playback,
but also per-
mits storing

up to four

Comparative
Modulation Noise Reduction

without SDSF _ with SDSF e

-

instantly-
selectable equalization curves.

Atthe 1981 NY AES, we presented
four major papers outlining breakthroughs
in both audio and video engineering, each
of which will lead to products to enrich
all our lives.

Sansui’s story and the story of
high fidelity. They are really one
ongoing story, and the future
is bright for both.

SANSUI ELECTRONICS
CORPORATION
Lyndhurst, New Jersey 07071, Gardena, CA 90248
Sansui Electric Co., Ltd., Tokyo, Japan

TECHNOLOGIES
TO COME.

1981
DYNA-SCRAPE
FILTER.

DIGITAL
EQUALIZER.

1980

SUPER
FEEDFORWARD.
LASERDISC
PICK-UP.

1979
D-O-B TONEARMS.

SUPER COMPO.

1978
G-RECEIVERS.

DD/DC AMPLIFIERS.

1976
AM STEREO.

1970
QS 4-CHANNEL .

1966
U.S. OPERATION
BEGINS.

1965
STEREO RECEIVER.

STEREO AMPLIFIER.

AU-D11
AMPLIFIER
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EDWARD TATNALL CANBY

hat seemed at first to be no
more than a cosmetic devel-
opment in recent top-level hi-

fi, I'm beginning to think, can tum itself
into a significant change in our long-time
system of componentry, separate, semi-
interchangeable equipment units from
many manufacturers, assembled to
choice in individualized home systems. It
has taken us some 30 years to work out
the multiple standardizations which this
demands — are we now turning a cor-
ner back in the other direction”?

Not really. But we are indeed creating
a new option. Here's how it came home
to me, figuratively and literally.

Phone call from the Editor in New
York, a bad connection. He had some
sort of equipment he wanted me to try A
Clmizztxn? | didn't get it. A what —? A
COLLECTION, he replied, ever so dis-
tinctly . | started to ask again but thought
better. Oh sure, | said casually, just send
it right on. Glad to oblige. And hung up,
mystified. A collection of what —?

Five minutes later | got the idea. | was
looking at a hi-fi ad. It featured, not com-
ponents, but something called
"Separates,’’ amplifier, record player
and so on. Ladies’ wear? ""A pink blouse
and a blue skirt,"" said a lady who was
with me at the moment.

No dear, not any more. This is hi-fi.
And so in a flash | saw what a Collection
just had to be. Haute couture! In hi-fi
terms, of course. Like something out of
Christian Dior or maybe Bill Blass. En-
sembles of the fanciest, all from one
glamorous designer. Separates, but
going harmoniously together, with
panache. That would be a Collection.

In this case the glamorous designer
turned out to be Technics, a name, as
they say, to conjure with. And the maii
soon brought me the promotion, in four-
color glossies. There it was: The Tech-
nics Studio Collection. Top of the line.
After a suitable pause for shipping, the
Collection itself began to appear chez
moi. What a spectacular entrance! First
came four big boxes via UPS and | tried
to help the driver in with them, which
was a faux pas because she was a lady
Then, while | was out, another UPS truck
delivered more boxes to the local gro-
cery store, where | had to retrieve them . |
began to catch on to the awesome
scope of this Collection.

You can, of course, buy these units
one by one if you so desire. These are

still compon — | mean Separates, and
they will operate in the traditional fash-
ion, connected to items from elsewhere
all over. But the impetus is clearly and
impressively on a one-ness, a Whole. E
pluribus unum. That's the idea.

Now if you think | could get through all
that marvelous pile of goods in time for
this writing, you do even the packages a
grave injustice. After all, it takes a good
half-hour just to undo one of those foxy
shipping boxes and get its parts all
stowed away for future reference. At this
moment | have worked extensively with
only one of the Separates, the linear
tracking turntable, which got me so inter-
ested | put all the rest aside. More Iin a
moment.

My eyes are already fixed on the en-
ticing box that contains what must be
one of the most fabulous cassette decks
around, among numerous other fabulous
machines. And then there are the speak-
ers, with the new Technics honeycomb
flat piston radiators replacing cones and
domes. I'll insert these into my present
system for a bit, to see what they can
do.

In the end, given time. I'll put the
whole Collection together, but that will
be in another room, another place, away
from all present hi-fi. | need a whole new
start for this Collection on its own

For your info, here are items sent to

me as part of the Technics Studio Col-
lection. Two SB-6 speakers (there is a
larger and a smaller model); three
matching units, in identical shim and styl-
ish cases, the SE-A7 stereo/mono d.c.
power amp, the SU-A8 control amp and
the ST-S8 quartz synthesizer FM/AM
digital tuner. And finally, the second-
generation SL-QL 1 quartz linear tracking
table, astonishingly compact, styled to
match the rest. 1 assume that when you
mount these in a rack there must be a bit
of ventilation in between each; even so
the economy of space is impressive and
the haute couture definitely new and un-
usual. Technics provides its own home-
style rack for all this, optionally, and
you'll probably want it. That's the clinch-
er that makes the many into one, the plu-
ribus into unum.

I must add hastily that, whereas at the
moment | am overwhelmed with Tech-
nics, other manufacturers are clearly
onto the same trend, if with different
nomenclature. Also from Japan, for in-
stance, came Nakamichi's early and
widely admired line of matching black
components, though these weren't offi-
cially billed as a Collection or such. The
idea was there, nevertheless, and still is.
And you have seen the ads for Technics’
simpler blood relatives, the Panasonic
SoundScape systems, ready mounted in
another handsome rack. These go fur-

lllustration: Kurt A. Vargo
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...and then came the SE-9.

35 years ago, to satisfy listening
preferences, serious music lovers
had to redesign their listening rooms.
Remove the drapes. Add a rug here.
Rearrange the upholstered sofa there.
Get rid of that crystal chandelier!

Bass and treble tone controls
came later, and they helped —but
only a little. When you needed a
boost in that lowest bass region, you
had to accept boosted upper bass
and mid-range tones as well—
whether you needed them or not.

By 1958, the first equalizers
appeared. They allowed you to alter
specific bands of tones to suit the
needs of the listening room—and the
music program. With special mics, a
pink noise generator, and a real-time

SANSUI ELECTRONICS CORPORATION
Lyndhurst, New Jersey 07071, Gardena, C& 9C248

anatyzar, you couid electronically
adjust your system tc your listening
preference. if—thatis —you didn’t
mind spending several thousand
dollars and z half hour adjusting and
readjusting contrcls to enjoy a half
hour of istering.

Then came Sansui's remarkable
SE-9 Compu-Eqp alizer. It takes
the guesswork and the frustration
out of equalization. At the touch of a
butto the SE-9's built-in pink noise
generator feeds ‘ts signals first to one
speake, then the other. Sounds
picked up by the SE-9's calibr
mic-ephone are then ang
mic-oprocassor. Sit bac
in aT.ezement, as the
motorized systemr
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Sansui Electric Co., Ltd., Takyo Jzpan
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16 facer controls (8 per channel) to
create the curve that yields precisely
flat response at your preferred listen-
ing location.

Touch another button, and the
curve is memorized for future, instant
recall. Move to another location —
even another room—and the SE-9
can create znd store a new curve —
up to four of them.

At last, efter 35 years, a perfect
equalization system without errors or
frustration. And, at a price that makes
ct ec alization affordable for all

> lovers.
nd Sansui’s truly
h quality compo-
r Sansui
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The ADC Real Time

Spectrum

Analyzer

clearly indicates
what you should
evaluate.

No matter how
fine tuned your
ear might be, it {
takes the elec-

tation of the
changing spec-
trum through a
a series of 132

tronic precision
of our ADC Real Time Spectrum
Analyzer to give you the true
picture you need when adjusting
your room and speakers for op-
timum response. And should your
surroundings change, it gives you
a continuous visual reference so
you can check your system
and eliminate new acousti-
cal deficiencies.

With its built-in pink noise
generator (so no outside source
is needed) and calibrated micro-
phone, our full-octave SA-1
actually provides a visual presen-

S,

d Shaper is a regi 1 trad k
of Audio Dunamics Corporation.

o
1€

S S s U3
- —

LED displays.
The peak hold button freezes the
reading so you can adjust your
equalizer to the frequency re-
sponse you want.

The SA-1, when teamed with
any one cf our Sound Shaper®
equalizers, completes your sound
picture by offering you total con-
trol. And clearly, that’s what

custom-tailored sound is
all about.

Sloundt Slighor

Spectrum Analyzer
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'Sound thinking has moved us even further ahead.
" BSR (USA) Ltd., Blauvelt, N.Y. 10913 BSR (Canada: Ltd., Rexdale Ontario

ther; they even feature collective model
names. the P-9 for instance, and it is
pointedly suggested that you '‘escape
from the world of technical intimidation

Does that smack of anti-component
propaganda? And vet in that rack you
see five genuine, uncompromised com-
ponents, Separates, including another
linear tracking turntable, all matched in
size and looks in the same way as the
higher-up Technics Studio Collection
You can have your hi-fi cake and eat it

Good. Because all these units match
electronically as well as wvisually, and
they are newly compact — good, good!
And, above ali, they forcibly avoid the
hideous compromises of a million older
unified hi-fis and stereos that have tried
to bridge the gap between the oid single-
piece radio or phonograph and the multi-
ple systems that have made our busi-
ness what it is. This time it's for real:
none of these new systems, whatever
they are called. are compromised merely
to get them Into one piece or onto one
rack. That's a big positive | find 1t in-
deed wise, and appropriate, to start this
new, uncompromised, centralized one
maker equipment at the top level Even a
hint of corner cutting, today, couid kil
the idea dead for all of us. We've seen
enough of that. In due time, quality for
quality, price by price, the Collection
idea can surely move downwards to-
wards simpler but still valid formulations

That is, until we reach the bottom
where those cheaper monstrosities that
now call themselves hi-fi manage to look
extremely pro, repiete with shiny knobs
and switches and readouts. but boast
monster 3-watt power amps inside and a
cheapo turntable on top, plus little
outrider speakers in cardboard boxes
Not that! There friends, | hope we will
stop. Let those who will. Not us. That's
no Collection

Fortunately, the Technics turntable
the only part of the Collection that | have
really got to know well by this time, was
reviewed in an 'Equipment Profile’’ here
(November 1981) What remains 1s for
me to communicate my deep musical
enthusiasm for this remarkable little play-
er with its motor-driven arm that moves
directly sidewise across the disc, with ne
pivot at all in the rear It s, frankly, the
easiest, most effective turntable | have
ever used and, so far, there are no reser-
vations except maybe that I'd prefer to
have my own cartridge, rather than the
fixed ""house model’' that came built into
my player. (You can, as an option )

This machine is so SMALL! It is a
pleasure just to look at it. It 1s 17 inches
wide (to match the other Collection
items) but stands only 3'2 inches high
with a depth of under 14 inches. It fits
beautifully into my equipment cabinet
The top dust cover — which, remarka-
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A LASER MONITOR FOR THE PRIVILEGED FEW.

_ The new Celestion SL-6 has two drivers, sion, for accurate re- PaicGeioinelion.

a crossover network and an enclosure. sponse to beyond The riew SL-6 weeter
None of them like any other in the world. audibility. The low- e o o
Designed with a laser, a computer and a frequency driverisno |- =

blank sheet of paper by a new generation less unique. A unified

of engineering talent, it achieves a level of cone and neck, made | 72

performance that limits ownership to a gae,  more rigid by re- —

select group of music lovers with the sensory placing the dust- —

and, yes, the financial resources to appreciate it. cap witha
Its design philosophy is elegant simpli- molded center - ,

5 1 o 2 : Perfect-piston motion.
city. Simplicity made possible by a new terminator. Mole- Tae naw SL.6 woofer
understanding of how and why conven- _cularly bonded at opera‘ing at 100Hz.
tional drivers misbehave. And the free- seses its rim to a long- e
dom to eliminate these problems during throw surround ' =5
the speaker design itself, rather than com- made of chemically
pensate for them by trial and error. related material.

We began with something never seen be- Resulting in a moving

structure that is
essentially one piece, from ce=ter to edge,
for accurate, perfect-piston response
throughout the drivers rar.ze.
There 1s more. Anc it s less.
Less crossover network, because the
drivers are so perfectly matched m response
and efficiency. Less damping, because the
drivers are so accurate. And leas: of all, size.
The SL-6 is the first compaa .oudspeaker of
studio-monitor quality. Smailer than many
“bookshelf” units, yet effortiesslv handlin
up to 200 watts per channel There is much
more to tell. But the most eloquent way to
hear it is musically, from the lbudspeaker
itself, at one of a select group of audiophile
dealers.

But before you do,
a word of caution:
only a limited num-

fore. The microscopic vibrations of drivers n
action, frozen in time. Scanned and plotted
in exquisite three-dimensional detail by a
laser-computer system we call ULTRA™*
. What this revealed—in even the best
conventional speakers—was distressing:
Cone breakup, bell modes and other types
of vibrational distortions. :
Undesirable— and unexpected—
resonances. Driver cones and
surrounds so out of
phase, they all but cancel
at certain {frequencies. All
caused, incredibly, by the
design of basic elements
like voice coils, dust caps,
diaphragms, surrounds,
crossovers and enclosures.
So we started at
ULTRA scan of bell the heginning—

e e | with two radically okt s
different trans- O P auction
“ ducers. For high Which will limit
frequencies, a self- 5 plleasures Ry
cooling treble unit privileged few.

If the idea of
being among them

whose precision-
formed dome actu-

Conventional drivers ally functions as the ‘m”gl’lufs you, write
T, f 1 voice coil’s core. Di- prfca Otjr more
scan o . ) : informauon.
distortion-producing rectly transforming
cone breakup. electrlcal 'energ‘y *Ultra-accurate Laser Topographic
L

Response Analysis.

into perfect-piston
motion, while act-
ing as a heat sink
& S for the voice coil.
S Held in place by an
ultra-thin suspen-

) q;&-&!\"l

' Mf"&o‘ ;;‘“{v“:ﬁ, g

celestion & spedkers

AND PROFESSIONAL DRIVERS.

You’ll know. . .in an instant
Celestion Industries Inc. ,Kun holm Isnve, Box 521
Holliston, MA 01746, (€17) 42-6706.

© 1981 Celestion Industries Inc.
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It has taken us 30 years

to work out the
standardizations demanded
by separate components. Are
we now turning a corner
back in the other direction?

bly, carries with it the entire arm and car-
tridge system — is only an inch tall
above the motor board; | can really open
it wide, in contrast to the bulky plastic
covers on other tables.

The thing just plays. Astonishing.
From the very first try it worked to perfec-
tion. It lowers its little arm precisely and
quickly, plays anything, even a violently

warped disc | had around, and tidily
winds itself back to the start after each
play in short order. Always starts right,
always stops right. And no swinging arm
heret The cartridge is so far in the back it
is well out of the way of most danger

If the top is open, nothing happens
Won't play. Close it and the machine
goes. All so casually. No complications,

“...closest thing
to a seat in the hall?

-BILLBOARD

TCHAIKOVSKY
Romeo Nutcracker
and Juliet Suite

THE CLEVELAND ORCHESTRA

LORIN MAAZEL

TELARC DIGITAL

DG 10068

HOSTAKOVIGH:
SiMEHONYINDRS

LORIN MAAZEL
THE CLEVELAND ORCHESTRA

TELARC DIGITA DG 10067

VAUGHAN-WILLIAMS « BARBER

GRAINGER - FAURE « SATIE

SAINT LOUIS
SYMPHONY ORCHESTRA

LEONARD SLATKIN

Tl:LARC°I

IS TRT,
——————1

1héria
RIMSKY-KORSAKOQV:

Capriccio Espagnol gpyaRD
DEBUSSY :Ibéria DUMATS

TURINA:Orgia DALLAS

SYMPHONY ORCHESTRA

TELARC DIGITAL DG 10059

TELARC DIGITAL

Symphony No. 1

Mahler

Leonard Slatkin

TELARC DIGITAL DG 1_(.)-055

Saint Louis
Symphony
Orchestra

DG-10066

These five latest Telarc releases are
further proof that, by using no more
than three carefully-spaced micro-
phones and taking full advantage of
excellent acoustics, Telarc preserves
the musical dynamics and balance of
the orchestra without distortion or

obtrusive engineering.

Combine this “naturalistic” ap-
proach with the sophisticated
Soundstream digital recording
process and the most meticulous
record production standards, and the

results speak for themselves.

Now there are 26 albums in the
unique Telarc catalog. They include
many considered “landmark” record-
ings for both performance and
technology. And the Telarc difference
can be appreciated no matter what
record-playing system you own.
Listen to Telarc today at better record
stores and audio showrooms, or write
for catalog. AUDIO-TECHNICA U.S.,
INC., 1221 Commerce Drive, Stow,
Ohio 44224,

Q audio-technica.
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no problems. The mark of good design,
good ergonomics, a machine modelled
for the human being who uses it

But what has capped my joy is that
the necessary remote cueing system, for
an arm that cannot be moved by hand
works better than a charm. On this table,
I hit a chosen LP band by remote control
right on the nose four out of the first five
times I'tried. | couldn't believe it; | got an
outsider to try. On the nose, too, every
time. it can be done! No space to de-
scribe the compact two-speed action
but I'll stand on my statement. This ma-
chine cues up via buttons with as great
accuracy as any hand cueing | have ever
performed, and maybe better. Also
minus danger. All you need 1s a proper
light, which is nothing new.

I think what really fascinates me in
this type of player (there are others, past
and present, Including, for example, the
current Bang & Olufsen line from Den
mark} is the sheer fact that the things
work at all. Until we had our present mi-
croprocessors and their relatives, plus
tiny d.c. motors, super-correction via
light beams, and so on, the sidewise-
drive arm was mechanically impractical
and often dangerous. It could cut its own
grooves right on top of yours, or shave
off hundreds of feet of signal. You [ust
can't track a groove sidewise the way
you track it out at the end of a pivoted
tonearm

True, Edison's original phonograph
played this way and so did a million later
cylinders. But in those days the signal
modulation was ali vertical and. more im-
portant, the pitch of the record spiral was
fixed. You could screw an overhead
player across with a reasonable chance
that it would match. No more! Today
with both vertical and lateral excursion
our LP grooves are variably spaced, ac-
cording to the musical amplitude. No
fixed mechanical screw drive could cope
with that. The drive has to be adjustable
and there must be a way to tell the thing
when to go faster or slower, controlled
by the grooves themselves. All in all, a
seemingly horrendous problem, you'd
think. So you see what | mean. It is now
as though the problem never existed. No
wonder | marvel. That's your new linear
tracking table

Go out, then, and gander at the new
hi-fi haute couture. It's well worth the
trouble. And be sure you look at that
turntable
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A live performance has 90 or more
decibels of dynamic range.

But you don’t hear anywhere near that
from your stereo. Because your records
and tapes don’t have it in the first place.
In fact, you're lucky if you hear 40 or 50
decibels. Which means you're losing half
the impact of your music.

The only answer is to add a dbx
Dynamic Range Expander. It works on

the same principle as the dbx noise reduc-

tion technology now built into 1981 tape
decks. Only it takes your existing records
and tapes, and increases the dynamic
range by up to 50%.

It also gets rid of surface noise, so all
you hear is the music.

Now, if you're wondering just how
dramatic that sounds, there’s an easy
way to find out.

ycipat
db){ retailers

3 MAND DYNAMIC BANOK EXPANDESR

waeneo o -

"“ dbx FIIE—— - o

DISC/TAPE DECODER

"~

TYPEDN
=, @
REDUCTHON

Buy a 3BX Dynamic Range
Expander and get a
dbx Disc Decoder free.

Just visit your participating dbx retailer
between October 1 and December 5,
and ask to listen to the 3BX Dynamic
Range Expander, our top of the line
model. As soon as you catch your breath,
offer to buy the 3BX. And you'll get a
dbx Model 21 Disc Decoder absolutely
free. Or you can buy the 1BX or 2BX
Dynamic Range Expander, and get the
Model 21 for half the regular price.

The Model 21 decodes the revolution-
ary dbx Discs and Digital dbx Discs, the

world’s first Full Dynamic Range Record-

ings. And soon, we’ll be introducing
dbx cassettes. More than 150 titles are
now available to choose from. Including

Offer void where prohibited by law. Valid only at participating dbx U.S. authorized consumer products retailers. Quantities may be limited.
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our

new releases by Joan Baez, The Police,
Neil Diamond, J. Geils, Moody Blues,
Styx, Pablo Cruise, Rita Coolidge, and
Eric Clapton.

So with a dbx Dynamic Range Expander,
you can improve your existing library.
And with the Model 21, you can start
building a new library of aimost flaw-
less recordings.

Visit your dbx retailer before Dec. 5.

And discover the truth about your
stereo system.

For the names of participating retailers
near you, write dbx, Incorporated,

71 Chapel Street, Newton, Mass. 02195
U.S.A. Tel. 617-964-3210

dbx
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TAPE GUDE

HERMAN BURSTEIN

Slip Sliding Away

Q. After having the record head of my
open-reel tape deck replaced, | tried to
make recordings with good tape, but
could not due to an excessive amount of
wow and flutter. | returned the deck to
the service center and was told it needed
a new pinch roller. After having the
pinch roller replaced, the problem re-
mained. The odd thing is that | can
record on cheap tape without any prob-
lem with wow and flutter. Is there a lubri-
cant of some kind on the better tape that
allows it to slip as it passes the capstan
and pinch roller? — James Fellwock
Santee, Cal.

A. Yes, a good tape often contains a
fair amount of lubricant (silicone or
such), as it should in order to permit pas-
sage of the tape past the heads, guides,
etc. with a minimum of friction. But, as
you suggest, the lubricant may be per-
mitting slippage of the tape with respect
to the capstan and pinch roller

Possibly the audio shop put in a de-
fective pinch roller (with glazed rubber),
or it may have improperly adjusted the
tension exerted by the roller against the
tape and capstan. | think that you are
entitled to a free return trip to that shop.
Before doing so, carefully clean the cap-
stan and pinch roller, as well as the
heads, guides, and other parts contact-
ed by the tape. Ordinarily, unless your
manual recommends another sub-
stance, isopropy! alcohol will do a satis-
factory job, and it's important to check
this. If you still have slippage, take the
deck back to the shop. Another alterna-
tive would be the use of back-coated
tape, which aims to eliminate slippage

Leftist Leanings

Q. | have noticed that my cassette
deck records a stronger signal in the left
channel. To balance the left and right
channels while recording, | have to cut
back the left-channel input. | am using
the deck with a new receiver, whose left
output meter always shows a stronger
signal than the right output meter.
Balancing of the channels helps to solve
the amplifier problem. Does this affect
the problem with my tape deck? — Gary
Guarneri, Danville, Cal.

A. Tape deck imbalance between the
left and right channels may arise from (1)
imbalance in the record amplifiers; (2)
imbalance in the circuit that feeds the
record level meters; (3) imbalance in the

bias circuit {at the same time, reduced
bias in the right channel will produce
over-bright sound there); (4) imbalance
in the playback amplifiers; (5) a defective
record head; (6) a defective playback
head, or (7) imbalance in the preamp or
receiver that feeds the tape deck.

From your description, it appears the
fault lies in your receiver, which is feed-
ing a stronger signal to the left channel
than to the right. Even though you say
that you balance your receiver, such
balancing apparently occurs at a point
after the signal is fed to the tape deck.

Ups and Downs

Q. Some of the new cars have verti-
cally mounted radios instead of the
standard horizontal mount. This poses a
problem when installing an aftermarket
cassette unit because the standard hori-
zontal in-dash unit is said to be manufac-
tured to only play at a maximum 30 ° off
horizontal without causing unusual wear
of the unit. What can the owner of one of
these new cars do? — Phil Milten-
berger, Wabash, Ind.

A. Some tape decks are designed so
that they can be operated in virtually any
position, while others are limited in this
respect. If the unit you want to use has a
tuner section with a vertical scale, then
you'll be okay. The only other answer |
can give you is to consult the manufac-
turer of the deck you intend to use as to
the effect of vertical mounting.

Off the Track

Q. | recently purchased a cassette
deck with Dolby calibration and no exter-
nal bias adjustment. My problem is that
when listening to A-B playback between
source and tape, there is noticeable lack
of highs with Dolby NR on. Without Dol-
by NR, the source and the tape are al-
most indistinguishable. The Dolby cali-
bration controls don’t help — they ap-
pear to be just a gimmick. | wonder if |
could alleviate my problem by making an
internal adjustment of bias. — Andy Ul-
loa, Red Bluff, Cal.

A | recommend against any adjust-
ment of bias inasmuch as you are get-
ting good performance with the present
bias and with Dolby NR off.

Your problem seems to lie in the Dol-
by calibration, or rather miscalibration,
which can result in what is called mis-
tracking; the effect is to either accentu-
ate or depress the treble frequencies.

The degree of mistracking that occurs
can vary with the output level of the
tape, and hence the proper Dolby cali-
bration can vary from one type or brand
of tape to another.

Your best course is to take your deck
and a cassette of your preferred brand to
an authorized service shop for proper
Dolby calibration. Have the shop record
with the deck while you are present so
that there is agreement as to the specific
problem.

Dolby calibration controls are not a
gimmick. It is possible that one of these
controls, or the Dolby circuitry, may be
defective. If your deck is still under war-
ranty, the service should be free. After
the deck is serviced and you come to
pick it up, ask for a bench check, which
will demonstrate to you in the shop that
the deck is working correctly.

Playing Percentages

Q. While | was recording an album
with my cassette deck, | left the machine
for a minute. When | returned, the me-
ters were bouncing far into the red, +5
dB. | thought my recording was ruined,
but when | played it back it sounded
good. Why didn't | hear a lot of distor-
tion? How much distortion is audible in
tape machines? By the way, my deck is
supposed to have less than 1.5% distor-
tion at 0 dB. At the time of the recording
I was using a high-quality ferrichrome
tape. — Carl Smith, Mt. Home AF.B.,
ldaho

A. | assume that the meters of your
deck are a peak-reading type. If distor-
tion is 1.5% (harmonic) at 0 dB, it is
probably about 3% at +5 dB. Harmonic
distortion reaching about 3% on peaks
is generally considered acceptable in
tape recording. This may vary somewhat
with the nature of the music and with the
acuity of the individual. The briefer the
peaks, the less likely that distortion will
be unacceptable.

Further, tapes vary somewhat, rough-
ly on the order of 3 to 5 dB, as to the
amount of signal they can accept before
distortion becomes noticeable. it may be
that the tape you used can accept sub-

If you have a problem or question on tape re-
cording, write to Mr, Herman Burstein at AU-
DiO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.

1
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Last year we gave
our competitiona lesson
1n geometry.
This year it’s physics.

For years, we've patiently
explained why curved tonearms
contribute nothing to record

layback except higher mass and
nstability:

Finally, this simple lesson in
tonearm geometry began to sink
in. And as you've seen, more and
more turntable manufacturers
are now going straight.

Dual 508

While that’s a step in the right
direction, they still flavc alotto
learn before thcy can match the
performance of'a Dual.

Which brings us to Ultra Low

Mass and the physics of tracking
records.

Simply stated, the lower the
mass of the tonearm, the better
it will track. Especially on
warped records.

So when we introduced ULM
with total effective mass under 8
grams, it was quickly recognized
as a major breakthrough in rec-
ord playback technology. (Con-
ventional toncarm and cartridge
combinations typically have 18
grams total effective mass.)

All the independent test labs
quickly appreciated the benefits
of ULM. Julian Hirsch reported
in Stereo Review: . .tmcl}()cd the
most severely warped records in
our collection, usually so well
that we heard nothing wrong.”

And when you consider that
most records manufactured
today are warped, ULM is not
just desirable—it’s essential.

No surprise that our competi-
tors arc beginning to lower the
mass of their tonearms.

But that doesn’t make their
turntables perform like a Dual
any more than straightening
their toncarms did.

Which brings us to the most
important lesson of all: You can’t
equal a Dual by simply imitating
one part of it. Or even two.

Because what makes a Dual a
Dual 1s much more than its
straight-line tubular design or
Ultra Low Mass.

It’s also the four-point gyro-
scopic gimbal. The new XM300

alloy (the most rigid and reso-
nance-free material ever used for
a tonearm. The tunable anti-
resonance filter that matches the
tonearm to the mass and compli-
ance of all available cartridges.
And the unique tracking force and
anti-skating systems that don’t
disturb the toncarm’s perfect
dvnamic balance or increase its
cffective mass.

Beyond all this, there’s the
matchless craftsmanship long
synonymous with Duar and
West Germany.

Fortunazely, you don’t have
to wait until otheér manufacturers
have learned all their lessons.
Because we did our homework a
long time ago.

Nor have we overlooked the
subject of value. For example,
the single-play, semi-automatic
Dual 508 with Vario-belt drive
is less than $160.

For the complete curriculum
covering all ten new ULM turn-
tables, wrize to United Audio,
120 So. Columbus Ave., Dept. A, |

Mt. Vernon, [ ®
I]uaﬂ

NY 10553.
United Audio is 3\: exclusive U.S. distribution agency for Dual,
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TDK
SUPER AVILYN NOW
MAKES OPEN REEL
GO TWICE AS FAR.

Remarkable Super Avilyn, the formulation found in TDK SA audio and video
cassettes, has been applied to open reel. And the results are spectacular.
New TDK SA EE is especially developed for use with the new open reel
decks with the Extra Efficiency EQ/bias setting.
On these decks, this brand new formulation lets you record and play
back at half the normal speed. And keep all the full, rich sound. So you can
get twice as much from open reel. Youd expect nothing less from TDK.

1981 TDK Electronics Corp & I D K R
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stantially more signal than the average
tape without going into distortion

On single steady tones, few persons
can detect distortion below approximate-
ly 0.5%, although some exceptional in-
dividuals, it is claimed, can detect distor-
tion as low as 0.1%. But on mixed tones
— program material — it appears that
distortion can rise as high as 5%, and
perhaps even as high as 10%, yet es-
cape notice by most listeners.

First and Format

Q I'min a quandary. | want to tape
my record collection and FM broadcasts.
For this purpose, would it be to my ad-
vantage to buy a cassette or an open-
reel deck? — Joseph Banks, Jamaica,
N.Y

A. For live recordings, an open-reel
deck operating at 7' 1ps should give
you distinctly better recordings than a
cassette deck operating at 17% ips. If the
open-reel deck is operated at 3% ips, its
margin of superiority may be marginal.
But if your principal purpose is to copy
phono discs and FM programs, you may
be hard pressed to detect the difference
between the performance of an open-
reel deck and a cassette deck of good
quality

Another factor is cost Generally, the
better open-reel decks tend to cost from
$700 upward. On the other hand, there
are very good cassette decks available
for under $400. With improvements In

“The XSV/4000
emerges a
Clear winner

This 16-page book of reviews from High Fidelity,
Stereo Review and Stereo is available at your
local audio dealer...or write to: Pickering & Co.,
101 Sunnyside Bivd., Plainview, NY 11803

THE SOURCE OF PERFECTION | ol o1 A CcDIN |
@ PICKERING

“for those who can |hear| the difference”
Enter No. 19 on Reader Service Card

cassette decks and cassette tapes, the
cassette format gets better and better.

Off-Speed Pitches

Q. | have a problem with one of my
three open-reel decks. When [ record a
tape on it and play the tape on the other
decks, the pitch drops. When I record on
the other decks and play it on the prob-
lem deck, the pitch rises. I lubricated this
deck, but without success. | ordered a
new idler wheel, but after it was installed
the deck still ran fast. — Alfred Hernan-
dez, Santa Juanita, Bayamon, P R.

A. First, there is a slight possibility
that the other two decks are at fault, that
is, they may be running slow.

Assuming that the deck you question
is at fault, the trouble could be in the
diameter of either the idier wheel or the
capstan. The fact that a new idler wheel
did not cure the problem does not elimi-
nate this component as the culprit.
Some manufacturers have several slight-
ly differing sizes of idler wheels, and they
use the one which brings a given deck
closest to nominal speed. | don't know
whether this is the case with your deck,
but | know the practice exists.

It seems that your best course is to
have the deck checked out by an author-
ized service shop which is capable of
checking tape speed as you watch. /4
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Q. How is it possible for an
amplifier as small and as light
as the M-400 to deliver so
much power and to cost so
little”?

A. The M-400's size (less
than 7 inches) and weight
(less than 10 pounds) reflect
the advanced technology
and the new patented de-
signs used in both its power
supply and amplifying stages
—and the innovative relation-
ship between them. (Not to
mention the incredibly low
price that resulted: $399))

Q. What is different about the
M-400's power supply and
amplifying stages?

A. In any amplifier, the power
supply produces and stores
energy for use by the ampli-
fying circuits.

Conventional amplifier
power supplies are very inef-
ficient because they produce
a constant high woltage level
at all times—irrespective of
the demands of the ever-
changing audio signal—and
even when there's no audio in
the circuit at all!

Conventional power amplifier |

Solid line: audio output signal
Broken line: power supply voltage
Shaded area: wasted power
Vertical lines: power to speakers

— - = 1

Magnetic field amplifier

Bob Carver explains
(briefly) how the Magnetic
Field Amplifier works.
(Others tell how it sounds.)

This inefficient approach
demands large and expen-
sive power transformers and
electrolytic capacitors. Large
heat sirflks are also needed to
get rid of the heat associated
with the constant high volt-
age of conventional power
supplies.

In sharp contrast, the
M-400's “smart” power sup-
ply produces only the power
that the amplifier section
needs from moment to mo-
ment to handle the signal
accurately. In effect, the
M-400's power supply is
signal-responsive. As a
result, overall efficiency is
extraordinarily high.

Q. Do | really need 200 watts
per channel?

A. Yes! If you want to hear
music reproduced with full
reaiistic impact and dynamic
range, the musical peaks
must be handled without
compression, clipping or
overioad.

You'll be amazed at the
improvement in openness
and clarity when your system
is able to deliver the power
that music really requires.

When full digital audio
arrives, dynamic-range ca-
pability will be even more
significant. And the M-400's
power will be even more nec-
essary—with its ability to
deliver 500 watts in mono
900 watts for brief time
periods, and more than
1200 watts on peaks!

Q. Now | understand why the
M-400's power capability will
improve my system, but can
my speakers take it?

A. Speakers with a power
rating of 50 watts or so will
have no problem with the
M-400. That's because
speakers are not generally
blown out by high, clean
power, but rather by low-
powered amplifiers pushed
beyond their overload points.
These low-powered ampilifiers

“clip”, generating speaker-
damaging transients.

In addition to providing
better sound and sufficient
power, the M-400 has special
protective circuits that guard
both itself and your loud-
speakers from almost any
concelvable damaging cir-
cumstance. These include
long and short-term overload,
sudden overdrive signals
(such as from dropped styli),
shorted speaker leads, etc.

i

Magnetc Fieki Power Ampifier

M-400 Magnetic Field Amplifier
201 watts minimum continuous
power per channel (500 watts
mono) into 8 ohms, 20 Hz

to 20 kHz, with no more

than 0.05% total harmonic
distortion.

All this protection operates
via the signal-controlled
power supply circuits, not the
amplifier stages, so there's
absolutely no chance of the
typical distortions caused by
conventional protection
circuits.

Q. Aside from the technical
innovations in its design, how
does the M-400 sound when
it comes to music?

A. My design goal was to
make it sound musically
accurate, and I'm proud to

CARVER

CORPORATI

say that it does. More con-
vincing perhaps, others con-
firm this. Leonard Feldman in
Audio reported: “Music repro-
duction was superb and
completely free of any false
bass coloration or muddi-
ness. The amplifier handled
the toughest transients we
were able to feed to it with
ease . there was none of the
brittle quality that one often
detects from amplifiers that
are beginning to strain.
Julian Hirsch reported in
Stereo Review that " . Its

S distortion and noise levels

are entirely negligible . .
hardly conceivable that a
small, inexpensive, light-
weight cube such as this
could deliver as much
clean power as any but
a few of the largest con-
ventional amplifiers on
the market—but it does.”

Q. Is the M-400 limited to
. systems with separate

amplifiers?
A. No. The M-400 can be
used in many different types
of systems, including those
with receivers and integrated
amplifiers. With our new
Z-coupler device, you can
upgrade your existing low-
power system into a superb
200 watts-per-channel sys-
tem. What's more, the M-400
is easily connected without
accessories to put out
500 watts mono!

Q. How can | get more
information?

A. Easily. For literature, test
reports and the address of
your nearest Carver dealer,
circle the number below. For
faster response, write to us
directly.

P.O. Box 664, 14304 N.E. 193rd Place Woodinville, Washington 98072
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Stone Crazy!: Buddy Guy
Alligator AL 4723, stereo, $8.98.

Sound: B Performance: A-

Buddy Guy is back! No, not the
clowning blues guitarist whose show-
manship came to swallow his best musi-
cal instincts. Stone Crazy! marks the re-
tum to disc of the once-promising new-
comer touted as the heir-apparent to
B. B. King.

For the first time in years, Buddy Guy
sounds as though he's playing for him-
self rather than slavishly adoring crowds.
These tracks don't radiate the celebrato-
ry exuberance of Guy's early Chess
sides, but presumably those days can no
more be recaptured than this 45-year-
old bluesman's heady youth. There are
even moments when Guy's heated pick-
ing lapses into self-indulgence remini-
scent of his "'much sound and fury yet
signifying nothing'' days. Nonetheless,
Stone Crazy! shows Guy to have devel-
oped into an exciting, unique stylist.
He's harnessed the brute force of ampli-

fication to increase the dramatic range of
tense solos nursed to crescendo in the
style of B. B. King. In short, an unmistak-
ably electric bluesman. it's no surprise
that Jimi Hendrix was among his great-
est fans.

Stone Crazy! was cut in one day over-
seas, which might explain why the six
fengthy tracks often struggle for the
emotional impact that came naturally to
Guy's tightly crafted 45s. The material is
new but isn't strong enough to be much
more than an opportunity for Guy to
showcase his talent. Backed only by a
three-piece band, he dominates every
cut. If he's now a cautious, stylized sing-
er when once he was an uninhibited
shouter, this set proves that his vocals
are no less effective.

Stone Crazy! is a milestone in Guy’'s
career and one of the year's best blues
guitar albums. Maybe the name of Bud-
dy Guy can finally be removed from the

'| Could Have Been a Contender'’ list of
Chicago bluesmen. Cross your fingers
and let's see what he does for an en-
core. Roy Greenberg

Intervals: Ahmad Jamal
20th Century-Fox T 622,
$7.98.

In the late '50s, pianist Ahmad Jamal
developed an enormous following with
his spare, highly abbreviated keyboard
style that was backed by the pulsing
bass and drum team of Israel Crosby
and Vemell Fournier. The Ahmad Jamal
Trio is long gone, and for most of the
past 10 years Jamal has been content to
play a straightforward, melodious kind of
contemporary jazz that offers a great
deal of rhythmic drive.

His latest release on 20th Century-
Fox is a schizophrenic affair — half of it
cleanly articulated, sensitively played
balladry, the other half a banal mish-
mash of heavily synthesized ''fusion.’’ |
would have to give the four straight-
ahead jazz sides an A rating and the Fu-
zak stuff, D. Skiflful engineers collaborat-
ed on the excellent recorded sound —
the mixing is by Barney Perkins at Gold-
en Sound, LA; mastering by Mike Reese
at Mastering Lab, and the tapes were
edited at Sierra Pacific Studios in Los
Angeles. John Lissner

stereo,

8

fHustration. Rick Tulka
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SCOTT.

The only stereo type in the family.

Michael Roberts, Vice President, Finance.
“To me, Scott speakers are a sound investment.”

“I think in logical, practical terms. That’s why I just bought Scott speakers.
And why I’ve replaczd my other components with Scott. Dollar for dollar,
Scott products are the best buy. Their variety is
enormous—speakers, turntables, receivers and
complete systems. And Scott offers features found
in products costing a great deal more. With Scott,
you get the features you really want, without hav-
ing to pay for those you simply don’t need. To me,
that’s real value.”

Ellen Roberts,

sales representative.
“My Slimcom system
and its 5-3-1 warranty
fit my hectic hifestyle.”

“My Scott system is so
easy. Easy to feel comfort-
able with. Easy to fit into
a lifestyle like mine.

My company moves me
around quite a bit. Next
yeer—Phoenix. So I need a system that’s
dependable and durable. In that regard,
Scott’s quality and comprehensive war-
ranty speak for themselves. Five years
assurance on speakers, three years on
electronics, one year on the turntable and
cassette deck. Besides a promotion, what
more could I ask for?”

Doug Roberts, engineering student.
“Scott means great engineering, superb sound.”

“You can’t get more out of a stereo than the engineering that goes into it.
iy And nobody puts more engineering experience
into its products than Scott. After all, since
1947 Scott has earned over 160 patents for its
""" e best ideas. And their new auto-range power
i . meters are the latest in engineering develop-
ments. For me, Scott means great engineering
and superb sound. Believe me— because no
one knows engineering like I do. At least
no one in the Roberts family.”

.

~— _'?/‘/p Since 1947, Scott has been the only stereo type in the lives of countless families.
. Let Scott make the difference in your life, too. For more information, contact: Dept. C,
H.H. Scott, Inc., 20 Commerce Way, Woburn, MA 01888 U.S.A. (617) 933-8800 Telex 20-0177

MSCOTT The Scott warranty
Warranty Idontfication Card | 1V¢ vears on speakers, m ( :OT T
three vears on electronics
one year on iurntables @®

The Name to listen to:

Makers of high quality high fidelity equipment since 1947.

Enter No. 23 on Reader Service Card



That’s why Sanyo™ recommends
the Allsop 3 cassette deck cleaner for
their state-of-the-art portable stereo.
It’s the Sanyo M9982F which com-
bines a sensitive AM/FM stereo radio with an advanced
cassette player capable of playing metal tape. So you can
listen to stunningly accurate sound anywhere.

The Allsop 3 is the only cassette cleaner endorsed by
Sanyo and other leading manufacturers. For a good
reason. Because Allsop uses a totally unique, non-friction
cleaning method: the wet system. It’s non-abrasive. The
Allsop 3’s gentle cleaning action, using separate virgin
wool pads, keeps the capstan, pinch roller and head dust
free and ready to sing. And virtually eliminates tape
mangling and ‘‘eating’’ caused by dirty capstans and pinch
rollers.

Just moisten with our special cleaning solution and
insert. In 20-40 seconds it’s as clean as a whistle. As Sanyo
says, ‘“‘Keep it clean.”” Swab your decks with Allsop 3.

ALLSOBjm
WE KEEP IT CLEAN W/

LSOP, INC., POST OFFICE BOX 23, BELLINGHAM, WASHINGTON 98227

Coming to You Live: Charles Earland
Columbia JC 36449leereo, $8.98.
Sound: B Performance: D-

Mr. Hands: Herbie Hancock
Columbia JC 36578, stereo, $8.98

Sound: B

Rodney Franklin
Columbia JC 36747, stereo, $8.98.
Sound: B

Performance: C+

Performance: C-

Rodney Franklin

Electric jazz and funk has gone a long
way from its beginnings with Miles Davis
It's even pretty far from those first com-
mercial breakthroughs of Herbie Han-
cock (Headhunters) and Donald Byrd
(Blackbyrd). The three records here
present an interesting cross-section of
the current state of the art. Charles Ear-
land is the older veteran who even in the
'60s was on the funkier side of jazz,
playing his Jimmy Smith-inspired organ
Rodney Franklin is the relative new-
comer (this is his third LP) who actually
grew up listening to the crossover and
fusion music of the '70s. Hancock, of
course, is the outrageously successful
architect of crossover music who was in
on it from the beginning with Miles.

There is a standard criticism that all
funk-jazz albums sound alike, which is
somewhat justified when you consider
the incestuous nature of the studio ses-
sion scene from which most of these al-
bums derive their personnel. Earland's
Coming to You Live, which is not a live
album, is no exception. Daryl Thomp-
son, Jeff Mironov of the Brecker Bros
Urbie Green, and Wade Marcus should
be familiar names to anyone who listens
to this music. They provide the heavy

backbeat and silk-swathed strings that
make these albums such a marketable
commodity. The question is, with all

Enter No. 33 on Reader Service Card
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Kossfire and Dyna-Mite.
An explosive duo from Koss.

@) (W

- What a ‘the Knssflre/210 and Dyna Mite

M/80 loudspeakers make. Each is an explosion
of sound and desicn innovation that sets them
apart from all other speakers in their class.

Take the 4-driver Kossfire loudspeaker, for
example. Kossfire's unique dual tweeter design
doubles the pcwer handling capability over the
all-important treble range while virtually eliminat-

ing distortion. There's a big 12-inch woofer and a
5-inch midrange. Even a built-in automatic circuit
breaker. And its all wrapped up in a beautiful
pecan veneer, 80-liter, cabinet. No wonder the
Kossfire/210 is the tirst loudspeaker to live up to
its promise.

Or take the Koss Dyna=Mite M/80 loudspeak-
ers. Just over 12-inches high, the Dyna*Mite
M/8( “eatures a unique 3-driver system with per-
fect m rror-image performance whether it's stand-
ing u> or lyirg down. Dual4'z-inch woofers and a
1-inch dome tweeter turn any music into a dyna-
mite experience. And th2 Dyna*Mite’s natural,
hand-rubbed walnut veneer cabinet make it as
beautiful to look at as it is to listen ta ... on your
bookshelves or in your van.

Ask your audio dealer to show you the ex-
plosive duc from Koss. We think you'll find
them both a dynamite experience. And that's a
promise! 1981 Ke

KOSS S’rereophones/ Loudspeakers/K4DS Digital Delay System
hearing is believing

INTERNATIONAL HEADQUARTERS, 4129 N. Port Washington Avenue, Milwaukee. Wisconsin 53212 Facilities: Canada, England. France, Germany, Ireland
Enter No. 13 on Reader Service Card




enwood presents
a system whose sum
is greater than
any single component part.

audio system was one piece at a time.
Which is why we created the new Kenwood R-11 Audio Purist System. Five
of our most advanced components, matched to perform in perfect harmony.
We think it's the first complete system the purist can listen to seriously.

KA-900 Hi-Speed Integrated Amplifier. Features Kenwood's exclusive Sigma
Drive technology to literally force speakers to behave in perfect synch with
amplifier output.

KT-900 AM/FM Stereo Tuner. With touch-activated Servo-Lock tuning for
incredibly accurate, drift-free FM reception.

KT-670 Fully Automatic Turntable. With high-inertia, quartz-PLL direct drive
system for precise speed accuracy.

KX-900 Random Access Memory Cassette Deck. Computerized RAM memory
search control gives complete, automatic access, in any order, of up to 15 cuts
per cassette side, or even the entire side.

LS-1000 2-Way Loudspeakers. Active planar radiator system and unique double
baffie construction to eliminate vibration and resonance.

R-11 Chrome and Glass System Cabinet. Custom-designed system cabinet
displays all components behind stylish tempered glass doors.

$KENWOOD AFLH#%

U p to now, the only way for a serious listener tc put together a truly great

Not all Kenwood dealers carry these products. For the Audio Purist dealer nearest you, write Kenwood,

P.O. Box 6213, Carson, CA90749

L

these artists and a formula format, who
needs Earland? Not his producer
George Butler apparently, because I'll be
damned if | can find the organ that Ear-
land is credited with playing on at least
one cut on the album, "lt's the Woman
in You." On other cuts there's usually
less of Earland than anyone else. He
gets in a few licks on dance numbers
like “'Cornbread"” and ''Zee Funkin’
Space,”’ but these are just passing
moments in an album dominated by vo-
calists, chicken-scratch guitars, and
ponderous strings.

Pianist Rodney Franklin shares the
same producer as Earland on most of
the tracks from his self-titted LP. The
same formula is used, funky tunes and
Muzak ballads with chanting female
choruses. It's also dominated by session
musicians including Phil Upchurch, Vic-
tor Feldman, and Jeff Porcaro. Yet
Franklin manages to find some solo
space on acoustic piano amidst the
mass production, especially on the
opener ""Windy City."" But he is quickly
overcome by the hyperactive production
work.,

Surprisingly, Herbie Hancock has
made his most listenable electric album
in years. While musicians like Earland
and Franklin have become fodder for the
industry and are without any real artistic
control, Hancock has always seemed to
be the master of his recorded output
even if he has used this freedom to play
the corporate game. But in playing the
game, Herbie has lost a lot of trust. His
forays outside of the disco machine with
VSOP and the Chick Corea duets were
tainted and informed by the fact that he
had put out works which were less than
honest.

Mr. Hands doesn't remedy all that
but at least he's exploring some new
sounds and rhythms. This is essentially a
solo electric keyboard album with Han-
cock backed by different all-s.ar rhythm
sections on all but one cut. He stacks up
solos and synthesized textures on top of
understated rhythms on *'Spiraling
Prism."” "'Calypso’’ is the most driving
piece, with Ron Carter's pulsing ostinato
bass line and Tony Williams pushing and
rushing the beat forward on drums.
'Shiftless Shuffie’’ is Hancock's most
unencumbered moment as he launches
into a jaunty electric prano solo. The only
piece without a rhythm section, '"Tex-
ture,"" still has a strong backbeat, one
created by Hancock’'s synthesizers. He
gets some beautiful hammered dulcimer
tones that offset his languid solo lines
Overall, an entertaining album that com-
bines some of Hancock's jazz legacy
with his electric sound in a lighthearted
endeavor

Hancock shows that disco-funk-jazz
is not intrinsically bankrupt. it's just that
almost everyone associated with it, in-
cluding Franklin, Earland and their
hordes of session musicians, are

John Diliberto
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SA-X. HIGH BIAS IS RICHER FORIT.

The greatest honor a cassette can receive is to be hedd in higher esteem than the one now setting
the high bias standard. SA-X has already gone beyoad SA in frequency response, sensitivity,

and resolution. It was intended to. With its ultra refmed dual layer of Super Avilyn and the
Laboratory Standard Mechanism, nothing less was passible. TDK
believes sound reproduction should have no set barrier. No limit.
For us, high bias was a limit to be surpassed. SA-X has won three
international audio awards to date. It will no doubt win others.
But we take awards philosophically. They represent our continu-

ing effort to create the machine
for your machine. In that, we &m(
could not be happier with SA-X. 1

The Machine Fo1 Your Machine

Enter No. 28 on Reacer Service Card



ANTENNAS
FM

RICHARD KAUFMAN

A good antenna will make an inexpen-
sive receiver outperform all but the very
most expensive state-of-the-art models,
but most owners of FM stereo equipment
continue to use a 50¢ “folded dipole.” The
best tuner will give only mediocre perform-
ance with the piece of wire the manufac-
turer supplied. Some of the money spent
on electronics would be better spent on
the most neglected component of a stereo
system, the antenma. This would increase
signal strength to the tuner and eliminate
multipath distortion. (Multipath distortion
is the FM equivalent of television’s ghosts,
caused by reflected signals reaching the
antenna after the direct signal. A direction-
al antenna — one with a good front-to-
back ratio — eliminates this source of
distortion.) Many readers of this magazine
are aware of this, but still use a wire
dipole. Antenna installation may be too in-
convenient. Apartment dwellers may not
have access to their roofs. Perhaps a TV
antenna serves double duty; some TV an-
tennas are designed for FM reception, but
most have poor FM performance. What's
needed is something effective, but easy to
build.

he antenna | will describe can

be built without special tools or

skills. lts performance is at

least as good as commercial

FM antennas, with high sensi-

tivity and a good front-to-back
mamem ratio. One form of this antenna
can be mounted indoors, solving the
apartment installation problem. An out-
door version will provide as much as 27
dB of gain for deep fringe reception.
(This could pull in European stations In
New England, when the troposphere is
cooperating )

The rhombic antenna is made of wire
and shaped like a diamond. All four
sides are equal, as are the opposite an-
gles (see Fig. 1). The sides, or legs,
should be at teast one wavelength long
at the lowest frequency of interest. One
end is connected to the tuner. One-half
the angle formed by the legs at this end
is called the "apex angle.” The other
end points toward the signal source and
usually terminates in a resistor. The
resistor makes reception unidirectional
(in theory an infinite front-to-back ratio I1s
possible); it also makes the antenna non-
resonant, so that it has a wide bandwidth
and is relatively insensitive to impedance
mismatch with the feedline.

There are some disadvantages to the
rhombic antenna: A small one is difficult
to rotate, a large one is impossible,
some people may find the large size and
unusual appearance an aesthetic objec-
tion, and the characteristic impedance is
about 600 ohms, which is difficult to
match. These problems can be over-

come: Material costs are so low that
building several antennas costs less than
buying one rotator, the antenna can be
camouflaged and made unobtrusive,
and two rhombics can be run in parallel
to match the standard 300-ohm im-
pedance.

HOW IT WORKS

An antenna one-half wavelength long
is most sensitive in a direction 90° to its
axis (see Fig. 2). If the antenna is length-
ened until it is one wavelength long, the
sensitive area splits into four "lobes"
each at a 45° angle to the antenna. The
directivity pattern looks like a four-leaf
clover. If it is further lengthened, a num-
ber of minor lobes, or areas of some
sensitivity, appear between the major
lobes. The longer, the antenna, the
smaller the angle formed by the major
lobes to the antenna axis, and the great-
er the number of minor lobes.

Figure 3 shows the effect of combin-
ing two long antennas to form a vee.
Two of the major lobes cancel; the oth-
ers reinforce each other. The antenna
has a figure-eight sensitivity pattern.

A rhombic is a combination of two
vees. Signals that would be in the back
lobe are burned up in the resistor, mak-
Ing the sensitivity pattern unidirectional.
There are several design criteria, which
will be described later, for aligning and
shaping the sensitive lobe for optimum
performance. An ad hoc design proce-
dure will produce an indoor antenna with
good performance, more than adequate
for most people’s needs.
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FM

Fig. 1A—Rhombic antenna, and B, its
sensitivity pattern.

8 oK

A B

Fig. 2A—Half-wave antenna sensitivity
pattern, and B, full-wave antenna
sensitivity pattern.

Fig. 3—Combining two long antennas
for a vee.

} / \

Fig. 4—Installing a rhombic in a room
when the signal is in the direction of one
of the arrows.

/f{> @
TO TUNER

o« = APEX ANGLE

A B

AN AD HOC RHOMBIC ANTENNA

There are two ways to fit a rhombic
antenna into a rectilinear room, inscribe
the rhombus as in Fig. 4A or overlay a
square portion of the room as in Fig. 4B
— which method you use depends on
the direction to the transmitter. Use a
map to determine the direction in relation
to the room even if you are confident of
the right direction. | once installed an an-
tenna before looking at a map; after
reinstallation, reception was much bet-
ter. An alternative is to check the direc-
tion in which the rooftop antennas in
your area point.

Following this procedure will result in
an antenna whose dimensions give good
results. Eight feet 1s about the shortest
leg length that is likely to be usable. (The
wavelength of 88 MHz is 11.1 feet; 108
MHz is about 9 feet. A leg length of
slightly less than one wavelength will
work, though not as well as one
wavelength or greater.) It is a fortuitous
coinciderice, but residential room dimen-
sions fall in a range that gives suitable
leg length and apex angles.

Antennas built following this design
procedure have given good results in
Manhattan, where multipath distortion
had made stereo reception of several
stations 100 noisy to be listenable when
using either a folded dipole or a rabbit-
ear antenna. Not only did reception im-
prove on these stations, but many low-
powered transmitters in the metropolitan
area, whose existence was hitherto un-
suspected, can now be received. The re-
sults are impressive, especially consider-
ing that these antennas are inside steel-
frame buildings.

Camarillo, California, is 50 miles from
downtown Los Angeles Between them
is @ mountain range 1,800 feet high.
Multipath is not a problem; signal
strength is. A square rhombic with a leg
length of 18 feet has been installed in
the living room of a wood-frame house in
Camarillo. The wire is stapled to the wall
near the ceiling and Is barely visible
Even though the ceiling is tilted, so that
the antenna is not in a horizontal plane,
reception is much better than with a fold-
ed dipole. A log-periodic TV-FM antenna
doesn't do as well, even though roof
mounted. High-fidelity mono reception of
L.A. stations wasn't possible with a di-
pole. With the rhombic, stereo is undis-
torted and noise-free.

A sqguare rhombic with a leg length of

11 feet will show a gain of approximately
6 dB or more over a half-wave dipole
throughout the FM band. (This is about 8
dB over isotropic.) This is as good as or
better than any commercially available
FM antenna | am aware of, with the ex-
ception of some large, expensive deep-
fringe models. Smaller rhombics will
have less gain, big ones more. This fig-
ure includes a 3-dB allowance for signal
loss in the antenna due to its length and
the thin wire used. The actua! signal loss
is probably somewhat less than this,
yielding slightly higher gain.

ONSTRUCTION

The rhombic antenna’s impedance is
nominally between 600 and 800 ohms.
Although a nonresonant rhombic is rela-
tively insensitive to impedance mismatch
at the feedline, this is too far from 300
ohms to work well with standard twin
lead. Standard impedance-matching
techniques would limit the bandwidth.
Running two antennas in parallel pro-
vides a good match to 300-ohm line: the
easlest way to do this is to use twin lead.

Two sets of terminating resistors will
be required. The value of these resistors
has been arbitrarily chosen as 660
ohms; the exact value is not critical.
{Changing the value of the resistors has
the effect of steering the minor lobes in
back of the antenna. Experimenting with
the value of the resistors will make it pos-
sible to tune out a source of interference
behind the antenna. | have never yet
found this to be necessary ) Noninduc-
tive carbon or metal fim resistors, Ya-
watt, are suitable, but the capacitance of
a single resistor is too high. Use two or
better, three resistors in series to total
660 ohms.

The other materials required will be
tacks or staples, possibly insulated
standoffs, and terminal strips The resis-
tors should be soldered together unless
extra terminal strips are used. There is a
great deal of flexibility in construction.
Use whatever techniques and materials
work for you Take care not to twist the
twin lead that forms the antenna. Figure
5 shows my construction details. About
the only thing to watch out for is shorting
between antenna wires or to ground.
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Theres More to Noise
Reduction Than Silence.

3

5SS

]

FIGURE 1: NOISE AND NOISE REDUCTION IN THE ABSENCE OF MUSIC.

Noise from biased cassette tape without noise reduction, the effects of Dolby C-type
noise reduction, and the effects of a wide-band compander are shown in the absence of
any signal* Dolby C's noise reduction effect results in an overall perceived noise level
below the ambient noise of many listening rooms, even at high playback levels. In the
absence of signals, the conventional wide-band compander provides still more electrical
noise reduction (but usually no more audible noise reduction).

2000
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FIGURE 2: NOISE AND NOISE REDUCTION IN THE PRESENCE OF MUSIC.

In the presence of a signal (148 Hz, D below middle C on the piano, recorded at Dolby
level), in all cases noise in the region of the signal will be masked by it. However, at
higher frequencies, especially between 2 kHz and 10 kHz where tape hiss is clearly audible,
Dolby noise reduction provides almost as much noise reduction as if the signal weren't
there, while the compander allows the noise to increase to a considerably higher level
than with Dolby C.
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FIGURE 3: THE SLIDING BAND PRINCIPLE.

Dolby noise reduction operates over a band of
frequencies which slides up out of the way of the
music, resulting in noise reduction just where there is no
musical signal to hide the noise. Thus the perceived
noise level is consistently low at all times.

roviding noise reduction on silence

is not all that difficult. For years, con-

ventional wide-band companders
have been available which dramatically
reduce noise — between selections on a
tape or record.

Yet it is just as important to have noise
reduction when there is music playing.
While music will mask noise part of the
time, there are times when it won'’t. A bass
drum note, for example, cannot hide tape
hiss, no matter how loud the drum is: the
ear can detect both simultaneously.

Conventional noise reduction systems
effect noise reduction at the time of play-
back by turning down the volume when
there is little or no music present. This turns
down the noise as well. But they also turn
the volume back up again on louder music,
and so turn the noise back up at the same
time. Thus the bass drum note is accompa-
nied by a burst of tape hiss — hiss which
is audible if there is no music at higher
frequencies to hide it.

This problem is called noise modulation.
It means that with a conventional NR
system, the noise level is constantly
shifting up and down with changes in

the level of the music. But Dolby noise
reduction, on the other hand, is free of noise
modulation on virtually any type of music
(Figures1 and 2).

Unlike conventional companders, Dolby
noise reduction operates over a constantly
changing, or sliding band of frequencies
(Figure 3). The band extends low enough
to provide very effective noise reduction
onsilence. But in the presence of music, the
band slides up just out of the way of the
music, so that noise at frequencies above
the music is almost as effectively reduced
as if the music weren'’t there.

Both Dolby B-type and Dolby C-type noise
reduction are sliding-band systems. With
the standard B-type system, noise reduc-
tion begins at 500 Hz and increases to

10 dB at 4 kHz and above, while with the
new C-type system, noise reduction begins
at 100 Hz and increases to 20 dB at 1 kHz
and above. With either system, the presence
of music does not prevent noise reduction
from occurring where it is still needed.

*70us equalization, measured with a constant-bandwidth
wave analyzer, and weighted (CCIR/ARM) to reflect the
ear’s sensitivity to noise and noise reduction effects.

00 Dolby

Dolby Laboratories Licensing Corp.,
731 Sansome St., San Francisco, CA 94111,
Telephone (415) 392-0300. Telex 34409,

“Dolby " and the double-D symbol are the registered trademarks

of Dolby Laboratories for its A-type, B-type, and C-type noise
reduction systems. $81/3307/3403.
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Fig. 5—Installation details.
Be careful not to short one
of the insulated antenna
wires to another or to
ground.

The higher the antenna, the better
An exception is in steel frame buildings.
When a ceiling 1s of steel, the antenna
works better if it is at least a foot lower

in a city, shielded coaxial cable
makes the best lead-in wire since it is
least sensitive to interfering signals. Use
a balun transformer to match the anten-
na to 75-ohm coaxial cable Another
balun will be needed at your receiver If it
does not have a 75-ohm input; 300-ohm
twin lead can be used if interference is
not a problem. In fringe reception areas,
twin lead will give a stronger signal since
it has a lower signal loss. To prevent un-
balanced currents on the shielding from
causing interference, when using coax,

coil the cable for two or three turns
about 3 inches in diameter, near the re-
ceiver.

The perfectionist will not be satisfied
with an antenna that gives merely ac-
ceptably good results. There will also be
cases when a better antenna than the ad
hoc model is needed; deep fringe recep-
tion will require greater sensitivity, and
severe multipath problems will need a
sharper area of sensitivity (better front-to-
side ratio} than an ad hoc rhombic is
likely to provide in such a location. De-
termining the optimum apex angle for
the leg length chosen will realize the
rhombic’s full potential.

Figure 6 is a graph relating apex an-

gle to leg length in wavelengths. As the
leg length increases, the apex angle gets
smaller. The frequency range from 88 to
108 MHz includes wavelengths of 9 to
11.1 feet. Consequently, an 18-foot leg
length is 1.8 wavelengths at 88 MHz
and 2 wavelengths at 108. Which
wavelength should be used in designing
the antenna”? Under most conditions, the
longer one. So, for an 18-foot leg length,
the apex angle should equal 38°. Actual-
ly, the range of angles in this example Is
35° to 38° which is not terribly signifi-
cant

Part of the reason for favoring the
longer wavelength is evident in Fig. 7.
As the leg length increases, so does
gain. Too great an apex angle will de-
crease gain at the higher frequencies,
but the greater leg length in terms of
wavelength increases the gain. The ef-
fects tend to cancel out.

The formula, 980 divided by frequen-
cy in MHz equals wavelength in feet, can
be used to calculate wavelength if there
is a station or a frequency of interest.

The most practical method of design-
ing an antenna for a particular space is
to lay out a scale drawing on graph pa-
per. A ruler and a protractor are the only
tools needed. Use successive approxi-
mations to find the largest antenna that
will fit. A table of trigonometric functions,
or a scientific calculator, will speed up
the process but aren't absolutely neces-
sary for this.

UTDOOR CONSTRUCTION
TECHNIQUES
The reader interested in constructing
a large outdoor rhombic should read the
section on wire antenna construction in
The ARRL Antenna Book. Smaller an-
tennas (leg length under 30 feet) do not
require special construction techniques.
An outdoor antenna should be mount-
ed at least one wavelength high, the
higher the better, and should be well
clear of power lines. Enamel-coated or
plastic-insulated wire is preferable to
bare wire. Soft-drawn copper has a ten-
dency to sag. With thin wire, up to 30
feet between supports, or with TV twin
lead, sag should be no problem. Hard-
drawn copper or copper-ciad steel
should be used for longer spans.
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Fig. 6—Angle with respect to wire axis

at which sensitivity of the rhombic is
maximum.

GAIN —dB

LEG LENGTH — WAVELENGTHS

Fig. 7—Theoretical gain of a
nonresonant rhombic antenna over a
half-wave dipole in free space. This
curve allows 3 dB for loss.

RI

R2
300 OHM
TO TUNER

Fig. 8—Double parallelogram rhombic
designed for 88 MHz. The wires are in
the same horizontal plane with the
crossing points insulated. L1 = 4.3
wavelengths = 48.3 feet; L2 = 7.5
wavelengths = 83 feet; X = 52.2
degrees; Y = 37.7 degrees; R1 = R2
= 660 ohms, and the gain = 27 dB.

| g 3 4 5

Glass or porcelain antenna insulators
should be used at the antenna’s corners.
Twin-lead stand-off insulators are also
possible. The resistors should be pro-
tected from the weather; enclosing them
in a plastic box, sealing them in silicone
bathtub sealer, or spraying them with
acrylic lacquer are all possiblities. Light-
ning arresters should be used. Where
wires are joined, they should be soldered
or fastened with screws. The sides of
buildings and poles are good supports,
but trees tend to sway in the wind and
the stress can break wire. A pulley and
counterweight can provide strain relief if
you must use any but the sturdiest tree.

If you're working with a length of wire
more than 50-feet long, keep it ground-
ed until you're done working on it. Long
wires can pick up enough static charge
to knock one unconscious. This was
well-known in the early days of radio but
seems to be largely forgotten.

AN IKPROVED RHOMBIC

An improved version of the rhombic
has been developed by E. A. LaPort and
A. C. Veldhuis. A descriptive name for
their antenna would be a '‘double paral-
lelogram.”” The antenna in Fig. 8 was
originally designed by Mike Staal from
their specifications for use on 144 MHz.
Gain is estimated to be 27 dB: the theo-
retical Standing Wave Ratio (SWR) into
300-ohm lineis 1.3 to 1, with little varia-
tion over a frequency range much wider
than the FM band. (An SWR of under 2
Is very good.} Antennas of this design
have been used to bounce signals off
the moon; | have adjusted the scale for
FM use. The required real estate will only
be available in the country, which is
where high gain will be required. This
may be the ultimate VHF deep-fringe an-
tenna. The beamwidth is only 8.5° so
extreme care is required in aiming the
antenna. This design is too large to be
practical, but one can design smaller an-
tennas of this type. Gain will be lower
but still higher than for a simple rhombic
that would fit in the same space.

The double parallelogram antenna in
Fig. 8 has legs of two different lengths.
L1 is 4.3 wavelengths; L2 is 7.5
wavelengths. The leg lengths can be
changed, and the apex angles adjusted
accordingly. The two apex angles, » X
and % Y, can be found from the graph
in Fig. 6. Shorter leg lengths increase
the beamwidth. Gain can be found using

ANTENNAS
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Fig. 7, the gain for a leg length of L1 is
added to that for L2. The figure so ob-
tained will be too high when the leg
lengths are nearly the same. The design
is worth the extra calculation required
where muitipath problems are severe or
signals are very weak.

A double paralielogram is really two
rhombics combined. The trick to design-
ing a very efficient one is to have the
nulls in one rhombic’'s pattern overlay
the minor lobes in the others, while both
major lobes coincide. I've written a short
computer program in BASIC to calculate
the angles of nulls and lobes and will
send a copy to anyone who sends a
stamped, self-addressed envelope and
$1 for handling to RK Systems, 482
Broome St., New York, N.Y. 10013.

| have built an indoor ''double paral-
lelogram'’ rhombic with L1= 13 feet,
L2=16.3 feet, X=90° and Y=60°
The design is a compromise for conven-
ience of construction. The apex angles
are not perfect for the leg lengths. Still,
performance is better than an ad hoc
rhombic in the same location, as multi-
path distortion is measurably lower. The
gain, in comparison to a reference di-
pole, is between 8 and 9 dB across the
FM band. In free space, the figure would
be better, but the directivity pattern is
distorted by the building’s steel frame.
An ad hoc rhombic in the same location
had a gain of 6 dB. The antenna was
made of white plastic-coated "'bell wire’’
from a hardware store: otherwise, con-
struction was similar to the ad hoc rhom-
bic. The finished antenna is nearly invisi-
ble. Many more stations can be received
than with a wire dipole, and sound quali-
ty is much improved on all stations.

| have been experimenting with indoor
rhombics for about a year and am con-
vinced that this is the most cost effective
option for serious FM listeners, and per-
haps the only option for most Manhat-
tanites.
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RICHARD MODAFFERI

Usable long- and medium-wave radio sig-
nals travel further than you would believe.
Cheap transistor radios and the poor AM
sections of modern hi-fi tuners have condi-
tioned us to accept only local reception. In
the early days of AM radio, people happily
listened to radio sets which would offer
reliable daytime reception of signals as far
away as 500 miles from the transmitter!
Large, powerful console radios by Scott,
RCA, Zenith, Philco, and others brought
good and varied programming from sur-
rounding metropolitan stations to the dis-
tant listener.

Today, fine AM radio programming still
exists. Every large city and even some
lucky smaller ones have at least one
worthwhile AM radio station. If some of
these stations exist within 500 miles from
you, the powerful antenna I'll discuss here
can be used with any AM radio to make
possible a choice from a variety of inter-
esting and listenable programming.

The Superloop tunes continuously from
140 to 1800 kHz, which covers both the
long- and medium-wave bands. North Amer-
ican low-frequency radio broadcasting is
confined to the medium-wave band only,

540 to 1600 kHz, but in Europe the
long-wave band (150 to 350 kHz) is also
used for radio broadcasts.

arge loop antennas make long-

distance low-frequency recep-

tion easy. Big loops provide

much greater signal pickup than

the tiny ferrite rod antennas used

in modern radios. Loops work
mmmmm Detter than long-wire antennas at
long- and medium-wave band frequen-
cies, because loops tend to reject the
common types of "‘electric field" static
interference from power lines which of-
ten plague long-wire antenna systems.
Within reason, the bigger the loop, the
better it will work. Some readers may re-
member the ""Wavemagnet'' loops hid-
den inside the large cabinets of the Ze-
nith consoles of the 1930s. The Super-
loop Is bigger and better. Ambitious
DXers can even pack the Superloop and
a good transistor portable radio to any
convenient mountaintop for some su-
perb long-distance reception.

DESCRIPTION

The Superioop is easy to builld — |
put mine together in an afternoon -
with the coil winding being the only tricky
part of the construction. I'll cover de-
tailed assembly plans later, but first a de-
scription of what the loop antenna is and
what it can do is in order

The Superioop has two large coils,
each wound on separate parts of a wood

frame which is mounted on a base. Tun-
ing controls and small parts are grouped
together at the center of the frame. Ter-
minals are provided near the base for
connection to radio sets requiring an ex-
ternal antenna.

Referring to Fig. 1, the Superloop
schematic, L1, the tunable primary, is
the larger outer winding. The smaller in-
ner winding, L2, is the secondary cou-
pling coil which connects to output ter-
minals T1, T2 and T3

C1(a) and C1(b) is a two-section radio
variable capacitor of the ""TRF' type,
having two identical 365-pF sections.
See Fig. 2, a closeup photo of the cen-
tral control section of the Superloop,
showing C1, C3, L3, S1, and S2.
Switches S1 and $S2 are used in various
combinations for control of the frequen-
cy tuning range of the Superioop. This
action is summarized in Table |. The
other possible switch combination, with
S1 and S2 both open, is not useful since
it yields a tuning range already covered.

The capacitor C2, connected be-
tween output terminals T2 and T3, is

e e e e e ——
Table |—Frequency tuning ranges
with various positions of the two Su-
perloop switches.

S1 S2 Tuning Range
Open Closed 600 to 1800 kHz
Closed Closed 380 to 600 kHz
Closed Open 140 to 380 kHz
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1
Ce
180 pF
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L3
L L L2
T,
390pF
T T2 T3

Fig. 1 — Schematic of the Superloop,
which has specifications as follows: Out-
er coil, L1, has an inductance of 180 uH
at 1 kHz, self-resonance at 1775 kHz
(includes stray capacity in C1), Q = 143
at550 kHz and 57 at 1300 kHz. The

© © ©
GROUND  ANT. ANT.
# | #2

inner coil, L2, has an inductance of
160 uH at 1 kHz, self-resonance at
2300 kHz, while Q = 115 at 790 kHz
Coil L3 is a loopstick radio antenna
type with 600-uH inductance and
Qof 75 at 790 kHz.

Fig. 2 — Component parts placement at
the crossbar of the author’s Superloop
Clockwise from 4 o’clock are the
large-knobbed C1 beside which is

C3, switch S1, switch S2, and finally

the loopstick, L3.

CROSSPIECES

N\
NG
A

LOOP ARMS
p 2 A ‘,/
z/ </ I
i“L“—G " -
80"
Vi BRACES

/BASE

Fig. 3 — Superloop frame and wire
supports. Four 4-inch crosspieces are
placed halfway from the end of each arm
to the frame center. The loop arms are
made of 21 by 12 inch material. The
two braces should be set at a 90° angle
and attached firmly to the base, which
should have at least an 18-inch
diameter.

part of an impedance matching circuit
on the output terminals. Radios having
high-impedance external antenna inputs
are connected between terminals T1
and T2; radios having low-impedance
external antenna inputs are connected to
terminals T1 and T3. You should experi-
ment if you're not certain about your ra-
dio's antenna impedance

C3 is a padder capacitor on C1(b)
which causes the two tuning ranges
determined by S1 to just barely overlap.
The long-wave loading coil, L3, is a
common '"'loopstick’ AM radio antenna
coil which is switched into and out of the
circuit by S2. Hand capacity will detune
the loop slightly, so a large knob should
be used on the tuning capacitor C1

R e T T A S A T T A T
Table ll—Parts list.

L1 .. Approx. % Ib. No. 18 magnet wire.
L2 .. Approx. % Ib. No. 22 magnet wire.
L3..... Loopstick antenna coil, 600 pH.
C1(a)(b) ... Two-gang tuning capacitor,

365 pF per section.
C2...180-pF mica or ceramic capacitor
C3...390-pF mica or ceramic capacitor
S1,82. .. .. SPST toggle switches.
T1.72. T3 Five-way binding posts.
Lumber, screws, glue, paint, a large
knob, etc. as needed.

All the components used in the Su-
perloop came from my well-stocked
parts junkbox. A parts list is given in
Table Il you may substitute electrical
equivalents as necessary. The 600-uH
loopstick coil is vintage Radio Shack and
may be the only component which
would be hard to find new. Any loopstick
coil can be brought up to 600-pH by

7 NOTCHES APP.
I/4" DEEP

L-l-l/z"

END OF LOOP SUPPORT
ARM
Fig. 4 — Detail of wire support notches

which are cut into the ends of the
loop arms.
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Fig. 5 — Schematic of the outer
or L1 winding, which consists

of 62 turns of No. 18
magnet wire.

\l

7 WIRES THESE
SIDES WHEN |
FINISHED

o
WINDING OF
| FINISH}Ll )

START

6 WIRES THESE
SIDES WHEN
FINISHED

/
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EGINS
AND ENDS \
AT CENTER
PLACE WIRES INTO
NOTCHES IN ALL
4 LOOP ARMS

/a— CONTINUE WINDING, PLACING

TURNS IN ADJACENT NOTCHES
AT ENDS OF LOOP ARMS

wound. This MUST be done BEFORE
the base is attached! Using %18 mag-
net wire, begin L1 at the center of the
cross formed by the loop arms, leaving
several inches slack for connections lat-
er. Run the wire along one of the long
arms 1o the notched end, and bend the
wire Into one of the outside notches. Pro-
ceed clockwise around the loop arms,
placing the wires into the notches in the
ends of the arms until you have wound
6" turns. As you wind, pull the wires
taut but not excessively tight. At the end
of 6 turns, bring the wire down the
length of the long arm (you are on the
opposite end of the arm on which you

adding turns. Coils of lesser inductance
will not tune to the bottom of the long-
wave band (140 kHz). Note that if you
are not interested in using the Superloop
to tune the long waves, then merely omit
52 and L3 You will then have a tuning
range of 380 to 1800 kHz

The secret of the Superloop's high
performance lies in the somewhat com-
plex low distributed-capacity coil wind-
ings. Radio loops were wound in the
same manner back in the 1920s — old
technology is merely being reused here!

SSEMBLY INSTRUCTIONS

Building the Superloop is not difficult,
but the coil winding is a bit tricky | made
my loop frame and supports from odd
bits of scrap lumber. Yours need not
look exactly like mine, so use your inge-
nuity and available materials The only
thing to preserve in building your loop is
the physical size and winding schemes
for the two loop windings, L1 and L2;
follow mine closely.

Begin by making the two loop arms.
My vertical one is 80 inches long and the
horizontal one 61 inches. Fasten the
four crosspieces (for support of the L2
winding) to the loop arms as in Fig 3.
With a saw, cut notches about ' Inch
deep and evenly spaced over 1% inch-
es into each end of the two loop arms

Fig. 6 — The spacer for winding L1 is
inserted so that wires are evenly spaced
around the outside. One of the four used
1s shown.

I-1/4

(Fig. 4). These notches will secure the
windings of the large coil, L1, later Fas-
ten the two loop arms together at their
centers, forming a large cross. Use a
proper woodworking joint, that is, notch
the arms halfway through, so the result
will be neat and strong. Refer to Figs. 3
and 4 as you go along, as well as the
overall photo, so you get things fooking
right.

The outer coil, L1, can now be

started the winding), returning to the
center of the cross (see Fig. 5).

A few preparatory steps are required
before winding L2, which begins and
ends at the loop output terminals that |
mounted on one of the base braces. The
location of terminals T1, T2, and T3 is
not critical but they should be some-
where near the base of the Superloop.
After mounting the terminals, drill two
small holes (1/32-inch dia.) about 1
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Fig. 8 — The inner winding, L2,
showing ONLY the first turn
and the last quarter of the

final turn, along with the
connections to the

terminals T1 and T2.

inch apart through the loop arm near the
base and output terminals.

The loop cross may now be attached
to the base. Make something which
looks roughly like the scheme in Fig. 7.1
used No. 6 wood screws and panel
cement to hold everything together, and
the result was a sturdy construction. Be
careful to make things reasonably
square so your Superloop will stand up-
right on the base.

With the Superloop now standing on
its base. construction can now continue.
Insert the four spacers into the wires of
L1 (Fig. 6). Mine are of stiff cardboard;
thin plastic or fiberboard would be more
elegant. Slip the spacers into the wires,
adjust the wires evenly around both
sides of the spacer, and apply a bit of
cement to each wire at the spacer to
hold things in place.

The inner coil, L2, will be eight turns
of No. 22 magnet wire. Begin by passing
the wire through one of the holes drilled
in the loop arm, and solder the end to

LEFT
(2) TURN # |
START
BEGINNING
OF TURN #2

BOTTOM
(n

TURN #8
(FINISH)
TO T2

TURN # |

(START)
a— TO T,

TERMINALS T T, T3
MOUNTED ON
BRACE NEAR BASE

Table lIll—Winding table for the in-
ner coil, L2. All turns are clockwise,
F means put the wire on the front of
the crosspiece, and B means put the

wire on the back of the crosspiece.
The numbering system for the cross-
pieces refers to Fig. 8.

Turn Number 1 (Bottom) 2 (Left) 3 (Top) 4 (Right)
1 (Start) F F F F

2 F F F F

3 F B F B

4 F B F B

5 FxB F B F

6 B F B F

7 B B B B

8 B B B B

8 (End) B

Fig. 7 — Output terminals for the
Superloop are mounted on one of the
frame supports near the base.

T1. Pass the wire upwards along the ver-
tical loop arm to the bottom crosspiece
(see Fig. 8). You are now ready to begin
winding L2 Stand facing the loop, with
the plane of the winding L1 at right an-
gles to your line of sight. Refer to Fig. 8
and note that the windings of L2 will
pass over the front (nearest to you) or
rear (farthest from you) of the cross-
pieces, as determined in Table lll.

Begin winding L2 with two complete
clockwise turns passing over the front of
all four crosspieces. Begin turn three on

the front of the bottom crosspiece, No
1, but now alternate front and back wind
positions on the crosspieces as you go
around, following the positions as indi-
cated in Table lll. For example, you will
be at the back of crosspiece two at 3%
turns, at the front of crosspiece three at
3% turns, and so forth. At the beginning
of turn five, you shouid be at the front of
crosspiece one. Begin turn five by first
looping the wire from front to back of
crosspiece one so that turn five will be-
gin at the BACK of crosspiece one. Con-
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tinue winding turns five and six, alternat-
ing back and front wind positions on the
crosspieces as you go around. At the
end of turn six, you should be at the
back of crosspiece one. Wind turns sev-
en and eight remain on the back of the
four crosspieces, as indicated in the
table

Upon completion of turn eight, pass
the wire downwards on the vertical loop
arm, pass it through the remaining hole
in the loop arm, and solder to T2 Keep
the wires to T1 and T2 separated by at
least 1 Iinch in order to minimize stray
capacity. Attach C2 between T2 and T3,
and this completes the inner loop, L2

Finish your Superloop by mounting
C1, S1, S2, L3, and C3. Group these
components near the center of the loop
frame, making things look roughly like
Fig. 2. Connect the components as in
the schematic (Fig. 1), and your Super-
loop is finished and ready for testing
Check the wiring carefully, then go find
an AM radio set

OPERATION

Two modes of operation of the Super-
loop are possible, each determined by
the type of antenna system in the radio
set to be used with it. For radios with
built-in small loops or ferrite rods, merely
place the radio near the Superloop and
tune both radio and loop to the same
frequency. Be sure that the axis of the
radio’s loop coil and the Superiocop
windings are parallel. Rotate radio and
loop together for best reception. Radios
not having built-in loop antennas are
connected to the Superloop secondary-
winding output terminals. Tap the radio's
antenna lead to T2 or T3 on the Super-
loop, whichever gives the best results
Connect the ground lead of the radio to
T1. Both antenna and ground must be
connected for best results. If the radio
and the Superloop are located physically
far apart, you may use shielded 50- or
75-ohm coax to connect the Superiocop
to the radio. Ordinary "'zip"' cord, 300-
ohm twin lead, or simple twisted wires

ANTENNAS
AM

will also work to connect the radio to the
foop, but may pick up some noise

All my radios work on the Superioop
with surprising and amazing success.
Summer thunderstorm activity will be the
only restriction on DX reception with the
Superloop, although not as much as you
might think. The loop does seem to pick
up less static than a long-wire antenna.
You wilt be able to detect the approach
of a storm front from great distances
With a bit of practice, you might even try
using the Superloop to forecast the
weather!

Bigger loops can be built. | am plan-
ning a 20-foot tall monster set in con-
crete and rotatable with remote tuning
via varactor diodes. If this thing is built
and works, | may report on it. Good
DXing! 4

1. Tapered laser-hollowed Ruby cantilever

2. Laser-drilled rectangular stylus mounting hole

3. Nude rectangular-shank Straight Line Contact stylus
4. Toroidal coils hand wound of pure Silver wire

5. One-piece “Omega shaped” coil core/pole pieces

6. Three year warranty

7.%1,200

And if that doesn’t
convince you...listen!
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Audio in

GEORGE W. TILLETT

merican hi-fi enthusiasts seem always to have
had a special and high regard for audio
equipment from England, almost as if the

gear were the work of an older, wiser

brother whose abilities and intentions were respected, but not quite fully
understood. England has also had and continues to have a succession of
highly interesting innovators and inventors, whose products are the stuff of
myth or legend and whose exploits and foibles bear frequent description.
Names such as Alan Blumlein, Percy Wilson, and Gilbert Briggs come to
mind. Several such folk are currently active on the British hi-fi scene, so we
thought it would be interesting to have Contributing Editor George W.
Tillett, a Brit who's been transplanted, tell us about his trip to the Harrogate

Festival, England’s consumer hi-fi show, and to the facilities of several

leading audio equipment manufacturers. — E.P.
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HARROGATE FESTIVAL

arrogate, the scene of the Au-
gust International Festival of
Sound, is a delightful spa re-
sort in the north of England
renowned for the beautiful gardens and

flower displays. Compared to US.
Shows, the Festival was much smaller
with about 125 exhibitors. On the other
hand, it was more leisurely and friendly
with many of the demonstration rooms in
such Dickensian hostelries as The Old
Swan, The Crown, and St. George. Un-
fortunately, most of the demonstrations
were too loud and nearly all were of pop
music with a heavy bass line. However,
there were some notable exceptions,
and some excellent sound was heard
from KEF, Quad, Castle, Wharfedale,
Rogers, and Mission. Both Pioneer and
Philips were showing LaserDisc players,
although they are not yet avaitable in the

U.K. The JVC VHD piayer, sponsored
there by the EMI-Ferguson group, was
scheduled to be released this month
(January) but | understand it has been
postponed until June.

One of the most interesting items on
display was a turntable called The Rock
from Elite. It uses a pivoted arm with a
tiny paddle at the cartridge end which
dips into a silicone fluid in an arc-shaped
trough. Thus, the arm is really a damped
beam instead of a free cantilever. The
viscous damping is claimed to reduce
the arm resonance by some 15 dB as
well as providing extra stability. | can tes-
tify to this feature, as the base and
platter couid be pounded quite hard be-
fore tracking was affected. The motor is
a servo-controlled d.¢. type and the rigid
epoxy-concrete platter turns in a viscous
fluid bearing.

Garrard broke with tradition by show-
ing a complete range of components —
speaker systems, tuners, amplifiers,
turntables — the lot. As some are made
by their Brazilian affiliate, we may well
see some of these items over here later. |
didn't get a chance to hear them but |
must say that their styling was most im-
pressive.

Tannoy, now under new ownership,
also broke with tradition as they were
proudly demonstrating a bookshelf
ioudspeaker measuring only 20 x 14 x
10 inches using a 10-inch coaxial driver.
The model number is the SKM 10B.

Center of attraction at the Wharfedale
booth was a computer display pro-
grammed to select the best loudspeaker
system for any or almost any listener.
Details to be punched in include the type
of music most often listened to (classical,
opera, pop, rock, etc.), amplifier power,
room size (length, height and width), and
so on. After telling the computer the
most important parameter — the maxi-
mum amount of money available —— the
recommended model numbers are
flashed on the screen.

Toshiba was showing a new AM/FM
tuner with no fewer than 30 presets, and
| noted that they now have three cassette
decks boasting ADRES noise-reduction
circuitry which is an encode-decode sys-
tem giving 30 dB signal-to-noise im-
provement.

One of the reasons for this European
trip was to visit some of the betier known
British loudspeaker companies. First on
my list was Wharfedale as they are locat-

ed quite near Harrogate, in a town with
the inappropriate name of Idle. As most
readers know, the company was found-
ed by the late Gilbert Briggs, famous for
his books on audio which were notable
for a down-to-earth style and enlivened
with a droll Yorkshire humor. The com-
pany began operations in 1932, and it
has an impressive list of "firsts” which
include moving-coil headphones (1947),
a two-way speaker with crossover
(1945), and a speaker unit with a roll-
type surround (1955). They were the first
to use laser holography for the study of
speaker cone behavior and the first to
make planar high-frequency units, at
least commercially. | believe they were
also the first to stage live-versus-record-
ed music concerts. In fact, | was privi-
leged to help in one such affair in Lon-
don’s Festival Hall back in 1957 or
thereabouts.

After a discussion with Wharfedale's
Technical Manager, Ken Russell, and
some of the senior engineers, | was tak-
en on an inspection tour of the 400,000-
square-foot Ildle facility. The Plant Mana-
ger was |justifiably proud of the large,
well-equipped cabinet-making facility,
and he pointed out that most cabinets
are finished with wood veneers, not vi-
nyl. Great care is taken to match them,
and each cabinet’s grain is a mirror im-
age of its partner's. In the test depart-
ment, bass drivers were being checked
with 300-watt pulses — a necessary
precaution in these days of super power
amplifiers. | was told that the biggest
problems did not have to do with rock,
organ or disco music but with reggae!

As mentioned earlier, Wharfedale
pioneered the use of laser holography,
and the original technique was to illumi-
nate the speaker cone so the reflected
light would fall onto a special photo-
graphic plate where it would be com-
bined with the reference beam. When
the plate was developed, the photo-
graph could be viewed by laser light to
show the interference patterns. Although
nodal patterns can easily be seen, fre-
quency aberrations are not that simple to
interpret and the photographic process
is time-consuming

One present Wharfedale system is
called SCALP, a hair-raising acronym
which stands for Scanned Laser Probe.
Here's how the system works. Light from
the laser is divided into two beams, one
is sent to the loudspeaker being tested
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and the other is sent to a rapidly rotating
disc which changes its frequency by
10.7 MHz Both beams are returned to
the beam splitter which then sends a
composite beam to a photocell. The two
components beat with each other to pro-
duce a signal which is amplified and
passed to an FM discriminator and an X-
Y plotter. When the speaker cone is sta-
tionary, a steady d.c. signal is generat-
ed, but as the cone moves forwards the
light reflected I1s shifted upwards in fre-
quency. Conversely, when the cone
moves back, the reflected frequency will
be lower The beam falling on the speak-
er cone passes through two mirrors con-
nected to the magnetic coils; one drives
the beam across the cone while the
other scans vertically so the plotter
builds up a three-dimensiona! picture of
the cone’s vibration. Using a single fre-
quency, the SCALP process takes 15
minutes to build up a complete picture.

A variation of the system is calied
FRESP or Frequency Slice Plot, and its
inventor, Dr. Peter Fryer, said it was
most useful for pinpointing the trouble-
some regions of a speaker cone's be-
havior. The equipment is set up in the
same way as SCALP, but the vertical
scanning mechanism is turned off so
each curve plotted is of the same hori-
zontal slice across the middle of the
cone. Instead of inching the laser beam
from the bottom to the top of the cone
for each separate trace, the frequency
fed to the speaker is changed between
plots starting at the highest frequency
desired and going down in small steps
This results in a plot having the same
width from top to bottom, the width cor-
responding to the central slice across
the middle of the cone. Thus, each sep-
arate curve illustrates the behavior of this
slice of cone at a different frequency.

Alternatively, each curve can be
made with a frequency sweep so the ef-
fect is a change In "'vision angle,” as
each curve represents the behavior of
the cone at all frequencies. it is also pos-
sible with FRESP to plot the cone behav-
ior in three dimensions when each slice
is at the same frequency but at a differ-
ent phase. In fact, curves at any phase
angle can be made and complete vibra-
tion cycles can be studied. Finally, both
SCALP and FRESP systems have phase
reversal capabilities so "‘holes’” In the
complex curve mass can be changed
into "'hills’" if desired.

owers and Wilkens, or B&W

commenced operations in

1966, and they are based in

the attractive seaside town of
Worthing on the south coast. The com-
pany, headed by the energetic John
Bowers, now has three plants with a
modern weli-equipped laboratory. Com-
puters play a large part in production
and design functions, and | noticed that
access to a sophisticated PDP 11/40
was available in a number of areas. The
B&W laser system as applied to cone
technology has been described at some
length in these pages (August and Sep-
tember, 1981), and it is sufficient to say
here that it is a little different from
Wharfedale's system, although both em-
ploy a Doppler principle.

But laser techniques can be useful in
other areas, and Chief Engineer Dr. Glyn
Adams made use of it to improve the
enclosure housing the midrange unit in
the Series 800 loudspeaker systems.
The original cabinet was made of wood

BOWERS & WILKENS

and caused a subtle coloration. As the
possible radiating area of the complete
enclosure is many times that of the cone
area, it 1s obvious that it must be as
acoustically dead as possible. Using a

laser system as a ''massless accelerom-

eter," B&W tried all kinds of materials as
linings — bitumin, lead sheeting, pads
— as well as various bracing combina-
tions. Eventually, the answer to the prob-
lems was found in a glass-reinforced
cement with an outer skin of molded po-
lystyrene. The improvement in the criti-
cal 300 Hz to 3 kHz region is over 10
dB, bringing cabinet vibration down to
60 dB below the cone output. The differ-
ence was quite audible in listening tests
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Peter
Walker

ACOUSTICAL MFG. CO.
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although it would not be easily discerni-
ble in normal frequency response mea-
surements. But pulse tests and non-
steady-state analysis tell a far different
story!

One example of computer use point-
ed out by Dr. Adams is the solving of a
crossover design equation with 13 varia-
bles in a matter of minutes. This facility
could save a lot of headaches and man-
hours, although it might tend to make
the engineers rather lazy! B&W has
come a long way in a relatively short
time, and one reason for their success
has to be the emphasis on up-to-the-
minute technology but | was even more
impressed by the highly qualified, dedi-
cated staff. Working conditions are ex-
cellent and even the employees on the
production line are made to feel part of
the company. Perhaps that's the essen-
tial secret of B&W's success.

y next visit was to Quad, as

the Acoustical Manufactur-

ing Co. is often known,

which is located about 70

miles northeast of London, in the small
country town of Huntingdon. The com-
pany was founded way back in 1936 by
Peter Walker who is now ably assisted
by his son Ross. The name Quad has
nothing to do with four; it originated with
an amplifier which was called Quality
Unit Amplifier Domestic. Incidentally, the
Quad amplifier, which was introduced in
1951, was the first to use an ultralinear
power stage where the cathodes of the
output tubes were taken to taps on the
transformer. The Corner Ribbon speaker
system also made its appearance about
this time, and | note from an advertise-
ment in September 1951 that '‘Reflec-
tions from the back radiation add to the
area of sound so now it appears to ema-
nate from an opening of eight to ten feet
square.” The well-known Quad full-
range electrostatic loudspeaker was in-
troduced in 1957, and it was soon ac-
cepted by broadcasting authorities, stu-
dios, and loudspeaker engineers as a
reference standard. It is still being made.
However, in 1963 work commenced
on a revised version which is now in pro-
duction. This is the ESL-63, known
among acronym-loving cognoscenti as
Fred or Full Range Electrostatic Doublet.
| had heard these long-awaited models

at the last Chicago CES but | was eager
to listen to them under better conditions
as well as to see how they are made.
Peter Walker explained the basic con-
cept as follows:

"An ideal toudspeaker can be imag-
ined as some form of pulsating or vibrat-
ing sphere, neither of which is practica-
bly realizable with precision if any rea-
sonable power output is required. Sup-
pose, however, we were to plot the air-
particle velocity components normal to a
plane interposed between an imaginary
ideal source and the observer. If we now
substitute a plane surface with the same
distributed velocity pattern, it follows (if
the surface is sufficiently large) that a re-
plica of the curved wavefronts would be
created and we would have an accurate
acoustic ‘picture’ of our ideal source for
any position of the observer.' Then,
holding up a large sheet of thin, trans-
parent plastic, Peter said, ''You will hear
no difference to the sound of my voice
when | speak through it."’

Well, obviously the best way to drive a
large, low-mass diaphragm is by elec-
trostatic means but controlling it to pro-
duce a spherical waveform posed some
problems. The diaphragm in the ESL-63
measures 30 x 24 inches and is sus-
pended between two sets of electrodes
made from perforated copper-coated
plastic. This diaphragm is only 2 microns
thick (or thin), and it is coated with a con-
ductive material. A polarizing voltage of
5 kV is used, but the outside plates are
at ground potential. Now, here is where
the construction differs from the original
model: Each of the copper plates is cut
to form circular rings shown in the photo.
The audio signal is fed sequentially to
each set of rings by a series of inductors
and capacitors which form delay lines.
The result is a waveform which is
coherent in terms of phase and frequen-
cy, since this delayed signal application
causes a relatively large diaphragm to
act as a point source.

The radiation pattern is arranged to
be substantially constant with frequency.
In a normal listening room, the excitation
of both horizontal modes is 3 dB lower
than with an omnidirectional source, re-
sulting in a better stereo image. Each
coil consists of 12,000 turns of fine-
gauge wire, and the delay per section is
24 uS which is equivalent to a path
length in air of just over % of an inch. It
must be emphasized that the circuit is
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very complex; for example, there are
several crossfeed capacitors. The high-
voltage generator circuit is a fairly con-
ventional cascade arrangement. A neon
lamp is connected in a relaxation circuit
so the flashes serve as an indicator.
There are two protection circuits, one a
‘soft clipper’’ which reacts to peaks
over 40 volts, while the other senses ion-
ization which could be a prelude to a
‘flashover.”” The high-frequency noise
radiation that happens just at the start of
ionization is picked up by an antenna
which is closely coupled to the high-volt-
age section, and the signal is amplified
and passed to a timer which then fires
T1 to short circuit the audio input. Very
Ingentous. ..

The units are amazingly constant, and
a favorite trick of Peter Walker's is to
place a microphone in between a pair
fed with a square-wave signal of around
1 kHz. Microphone output is displayed
on a ’'scope, and when one channel is
phase-reversed, a slight touch of the am-
plifier's balance control and the square
wave is nulled out — it just completely
disappears!

Each subassembly is thoroughly test-
ed and the electrostatic panels are
checked for capacitance, Q factor and
other parameters. The final test proved
to be guite simple but impressive for all
that. After checking the frequency and
mpedance against a standard 'scope
curve, the aforementioned nulling tech-
nique is then used with a reference
loudspeaker. This kind of test is oniy
possible because of close tolerances at
every manufacturing stage.

I noticed that the assembiers work in
teams which produce complete units
{amplifiers, tuners or speakers), which is
obviously more satisfying than mass-pro-
duction methods where each worker
continually solders the same six wires or
whatever.

How does the ESL-63 sound? Com-
pared to the original model (one of mine,
by the way, is number 51), it has an ex-
tended bass response but | think the
most spectacular improvement is in the
smooth radiation pattern. The vertical
angle is much greater, and the stereo
image has a sense of spaciousness and
depth, while the listener is not so restrict-
ed to the "'stereo seat.”” Overall sound is
well-balanced and completely neutral.
Some years ago, Peter Walker was
asked whether he was satisfied with the

Ross Walker
with the
Quad ESL-63

ELS. He replied, "No, we think our
ioudspeaker is very poor but we think
most of the others are much worse But
you can put a good moving-coil
loudspeaker and an ESL side by side
and there’'s much less difference now
than there was 20 years ago.' | didn't
ask him whether he thought the ESL-63
was perfect, but he would probably an-
swer with a roundly diffident, "'No, but it
does make a nicer noise than any of the
others!"”

he last plant on my list was
KEF, situated near Maidstone
in the County of Kent about
40 miles south of London.
The company was formed by Raymond
Cooke in 1961 and soon acquired a rep-
utation for enterprise with their innova-
tive designs. They were the first to make
a bass driver with a flat plastic-foil sand-
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Raymond
Cooke

KEF ELECTRONICS

wich diaphragm and the first to use Meli-
nex (Mylar) for a low-mass dome
tweeter. In 1966, KEF introduced a driv-
er using Bextrene hard plastic cone ma-
terial, and since then many thousands of
these units and the flat diaphragm mod-
els have been sold to other speaker
manufacturers in many countries. Need-
less to say, computer techniques play an
important role in KEF designs, and some
two years ago, a unigue computerized
production system was installed. Unfor-
tunately, | was unable to see the plant in
operation, but | did have discussions
with Raymond Cooke and some of his
engineers. Basically, the speaker units
are not tested with frequency sweeps
but by a digital method based on the re-
jationship between the frequency re-
sponse and impulse response as ex-
pressed by the Fast Fourier Transtorm
(FFT). In other words, a loudspeaker's
frequency response and other data can
be calculated by a computer if the im-
pulse response is known. The advantag-

es are that it is much faster than frequen-
cy measurements, less critical of room
acoustics and, once the impulse re-
sponse is obtained, all other parameters
including transient behavior can then be
analyzed.

The unit under test is placed near the
center of the test room and fed with a
series of pulses. The resulting waveform
is picked up by a microphone and then
passed to an analog-to-digital converter
and a spectrum analyzer which has a
CRT display for monitoring before the
data Is stored in an HP-7900A magnetic
disc memory. To maintain a good signal-
to-noise ratio, the pulses are repeated
64 times and the responses averaged by
the computer. Drive units are usually
measured In batches of 94, and the data
is transferred to the computer which then
compares the sensitivites and re-
sponses at s-octave points before pro-
viding a printout listing matching pairs.
If, for example, the units are for a three-
way system like the 105, the process is
repeated for the other two drivers, and
finally they are matched in sets of six.
Crossovers are matched within 0.2 dB
so the complete loudspeaker systems do
not differ more than 0.5 dB from its part-
ner in the pair.

The same FFT measurement tech-
nique is used by the design engineers.
For example, cabinet resonances can be
investigated, and optimum phase loca-
tions of the driver units can be made. A
further development of the system is the
production of three-dimensional re-
sponse curves which are made by simu-
lating delayed response curves. As Lau-
rie Fincham, KEF's Chief Engineer, has
pointed out, steady-state response
curves do not show a loudspeaker's be-
havior with transients, such as occur nat-
urally in music.

Like other manufacturers, KEF has
broadened their range to include low-
priced models. For instance, the Cantor
fl. a new two-way system, costs only
100 pounds a pair {about $185) in the
UK.l Because of the experience and
technology involved, it is safe to say they
will outperform systems put together on
a 'hit or miss'' principle and costing a
lot more.. .

I would have liked to visit Celestion as
| know they are well advanced in laser
analysis, but time was pressing and |
had to get back to sunny Florida. Per-
haps I'll make it next year!
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Technics linear-tracking turntable.
Program it to play any cut. In any order. Even upside down.

Technics direct-drive SL-15. It automatically plays the record It accurately selects the record size and speed, finds the

selections you want and skips the ones you don't. It com- lead-in groove and begins playback at the touch of a button.
pletely eliminates tracking error and is so advanced it can More proof of the SL-15's accuracy is its quartz-locked,
even play upside down. direct-drive motor and dynamically balanced, linear-tracking
The SL-15's microcomputer and infrared optical sensor tonearm. In addition to tracking perfectly, the SL-15 plays a
let you play up to 10 cuts per side, in any order. Just press record as accurately upside down as it does right side up.
the program keys in the order of the selections you want to Technics also offers other linear-tracking turntables,
hear. And with the repeat button, the SL-15 can repeat the including our famous SL-10 and SL-7. Audition one and you'll
entire program or any selection. agree when it comes to linear tracking, Technics is a cut

The SL-15 performs virtually any function, automatically. ~ above the rest.

Technics

The science of sound

Enter No 29 on Reader Service Card




FQUIPMENT PROFILE

NAKAMICHI
700 ZXL
CASSETTE
DECK

Manufacturer's Specifications

Frequency Response: 20 Hz to 20
kHz, *1.5dB; 18 Hz to 24 kHz, *3
dB.

Harmonic Distortion: 0.8% for 400 Hz
at 200 nWb/m.

S/N Ratio: 66 dBA with Dolby B NR.

Separation: 37 dB.

Crosstalk: 60 dB.

Erasure: 60 dB at 100 Hz with metal
tape.

Input Sensitivity: Mike, 0.2 mV; line,
50 mV: NR, 100 mV.

Output Level: Line, 1.0 V; headphone,
45 mW; to external NR, 100 mV

Flutter: 0.04% W rms, 0.08% wtd. pk.

Dimensions: 19-11/16 in. (500 mm)
Wx10-5/16in. (262 mm)H x 9% in.
(250 mm) D.

Weight: 30.8 b (14 kg).

Price: $3,000.00.




The Nakamichi 700 ZXL cassette deck can be thought of in
different ways: As a very high priced recorder with outstanding
performance, or perhaps as the Nakamichi unit which matches
the 1000 ZXL in most respects for $800.00 less. (Additional
details on some of the features to be described here may be
found in the June 1981 "'Equipment Profile’" of the 1000 ZXL )
The 700 ZXL is immediately impressive because of its size and
weight. The top and bottom of the front panel continue the jet
black of the rest of the cabinet, while the brushed-aluminum
center portion stands in vivid contrast to the black, adding to the
overall attractiveness. In the top section are three displays. The
one at the left has a series of annunciators that show the status
of ABL.E. (the auto-calibration processor), tape selection, EQ
noise-reduction mode and RAMM (Random Access Music Mem-
ory). Once started with Auto Cal/Run in record mode, AB.L.E
Fig. 1—Frequency automatically adjusts azimuth, bias, level (record sensitivity) and
responses using record equahzapon for any tape formulation. There are regular
Nakamichi EX Il tape with bias and EQ swﬁches‘wmch act as presets for adjustment rang
and without (dashed line) es, and iflogical combinations will be rejected by A.B.L E. aftera
Dolby B noise reduction. few adjustments. For example, it will adjust the deck for SX
(Type Il) tape for 120-uS EQ. but not for ferric-level bias. Such a
rejection is indicated by the A .B.L.E. annunciators, Bias, Level
and £Q, flashing until a correct choice is made - an excellent
implementation of this scheme

When auto calibration is completed, the results can be en-
tered into any one of four memories, inctuding the noise-reduc-
tion setting: Out, Dolby NR (the built-in Dolby B scheme) or Ext
(designed for the Nakamichi High-Com Il or the NR-100 Dolby C
add-ons). A manual setting facilitates changing just the EQ or
the NR mode if that is desired Green indicators show which
memory is being used and whether Manual Set is active

Other annunciators in the first (left) top-of-panel display show
when RAMM mode is active and what the program condition Is
RAMM is similar to a number of other systems in that it allows
the playing of a number of selections in any desired order to be
programmed. RAMM 1s unique, however, In that it encodes in-
formation on playback EQ and NR status for decoding in subse-
guent playback — a feature that is certain to be very nelpful to
some. In the center Is the four-digit tape counter, which provides
more resolution for exact location

The right-hand top-of-panel display consists of the two hori-
zontal LED-type bar graph level meters, each with 30 segments
These peak-responding devices cover a 50-dB range from —-40
to +10 dB, with momentary holding on any peaks to aid in
record-level setting, an excellent combination

Loading a cassette is a simple drop-in process, and the com-
partment door closes smoothly with a firm push. Eject is below
and to the left, and it requires a push to the left for actuation
This seems a little odd, because 1t is different from most. but it
certainly will not be mistaken for tape motion buttons, which are
wide, knurled bars which require just light touches for the logic
to take over. Pause, Stop, Play and the wind buttons all have
green indicators; Record has red. There is some interlocking in
the logic, which prevents adding record to play, but there are
other uses for these buttons. For example, record muting is ob-
tained by holding in Record while in that mode. Also, if Pause is
pushed during fast wind, the 700 ZXL goes into a cue mode
with wind reduced to one-third speed. Holding in a wind button
will reduce speed further to one-fifth that of normal. When a
cassette is inserted, there is some automatic take-up to eliminate
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The 700 ZXL easily meets its
demanding record/playback
specifications of +1.5 dB,
and it does so with all three
tape formulations.
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any slack in the cassette. For a start at the absolute beginning of
a cassette, it may be necessary to rewind slightly.

in the nght half of the center section is a swing-out panel
which covers a number of controls and switches not necessarily
needed in day-to-day use. A light touch on the upper-right cor-
ner, and it swings up and out of the way. Revealed are the tape
bias and EQ selectors; the noise-reduction mode switch; input
pots for left, right, and blend microphones; the output level pot:
the play speed pitch control ( *6%), and switches for timer
(Record/Off/Play), memory (Stop/Off/Play), 400-Hz test tone
for external NR calibration (Off/On) and Filter (Subsonic/Off/
MPX). Most of the above are weli understood, but comments are
in order for two of them. The output of a microphone fed into
Blend goes into both left and right channels, providing a simple
and effective way of getting a centered sound image, such as
with a vocal, without the use of a separate mixer. The subsonic
filter 1s useful In two ways: It can be used to reject low-frequency
spurious signals such as from record warps, and it is needed

with the RAMM to keep its 5-Hz code signals out of the music
signal flow.

In the bottom biack section on the left are five small buttons
for RAMM (RAMM, down [arrow], up [arrow], Set and Reset).
RAMM, of course, puts the deck into that mode, and the others
control programming for playing up to 15 selections in any
sequence up to a total of 30 plays. When recording a series of
selections, the encoding and numbering can be automatic or
manual. Just to the left are the power on/off switch and the
headphones jack. To the right are the two Auto Cal buttons,
Azimuth and Run, both with green indicators. Starting Auto Cal
(from record/pause to Run/play) results in automatic record-
head azimuth alignment, and Azimuth tflashes during this pro-
cess. When it stays off, adjustments in bias, level and EQ are
made, with the associated annunciators flashing indications of
the steps being taken. if a tape has already been matched, but
there Is some question on alignment, then just that button is
pushed. The detalled information on any set of adjustments for
any formuiation can be entered into tape memory (positions A to
D) with select buttons on the right-hand side of the bottom strip.
After an Auto Cal, Standby/Set indicates that a memory can be
selected. Once that is done, the settings for that tape will remain
In memory, even with power off, as there are memory back-up
batteries just for this purpose The Manual Set button permits
making a change in EQ or NR mode as desired. Green status
bars remind the user of memory condition. Just to the left in the
middle of the bottom strip are the counter reset button and the
tape /source monitor switch. At the right end is the dual-section:
friction-coupled line-input pot with a split-bar knob which allows
easy adjustment of levels for the two channels, separately if
desired. There is complete mixing capability between the line
inputs and those for microphone.

On the back panel are the four line-in/ling-out jacks and the
eight NR encoder/decoder in/out jacks, all gold plated. There
are also DIN-type sockets for the RM200 (transport only) and
RM300 (full function including RAMM) remote controls and the
NR-100 Dolby C add-on. The memory back-up battery compart-
ment for two AA cells is here too.

The steel top and side cover was removed for an examination
of the internal construction. The inside surface of the top was
covered with a rubberiike pad, probably to make things more
snug and to damp out any panel vibrations The soldering on the
many p.c. boards was excellent, with just occasional flux resi-
due at a couple of the hand-wired points. There were about 10
good-sized cards with several smaller ones, all with high-quality
components Parts were identified on both sides of the cards,
but servicing on this deck is best left to the experts The chassis
construction was quite rigid, and the sophisticated, dual-capstan
tape drive with the cam system and the auto-azimuth alignment
scheme was Impressive

Measurements

The playback responses of this Nakamichi deck were excel-
lent for both equalizations, within a dB except for one single iow-
frequency point. The play speed was just 0.1% slow, and the
meter indications for a standard level was just a fraction of a dB
low. Many different tape formulations were tried with the 700
ZXL, and A B L E. achieved excellent results with all of them. All
of the subsequent tests, however, were run with three Nakami-
chi tapes provided with the deck.
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Loran™ is the cassette o the future. ..

but it's here right now. The original and
only heat resistant cassette snell and tape
that withstands the oven temperatures of
a car dashboard in the sun. Testing proves
that even TDK or Maxell canrot ta<e this
kind of punishment.

With Loran, you'il capture a full range
of sound as you've never heard it befara.
Tape that delivers magnificant reproduc-

tion of highs and lows, along with an excep-

tionally low background no se level. Super
sensitive with an extremely high max:mum
recording levei capability. “hat means you
can record Loran at high input levals for
greater clarity. As a matter of fact we rec-
ommend it.

Because of our cassette shell, Loran

WHEN ALL OTHERS

tape can stand up to baing accidentally left
near a source of excessive h2at in your
home cr im your car. it is indeed the finest
quality tape availakie :cday.

Loran also has exclusive features not
available or any other cassette. 3afety
Tabs™ (patent pending} prevent accidental
erasures. But uniike other casseites, you
can restore i's erase and record capab:lities
simply by turning the Tzb screw a /2 turn.
Our Hub Lock (patert panding) cecures
the tape t2 the hub in such a way that the
tarder it is pufled thz tighter it's held.

With all these features it's no wander
Loran was selected as “one of the most in-
novative consumer electronics products...
by the Consumer Electronics Show Design
and Engineering Ezhidition.

Every Loran tape comes with a full life-

time warranty. Listen to Loran. The new
generation of cassettes is here right now.

LORAN SO

LOHF\N

The Design of Spectacular Sound

.LORAN GASSETTES

ARE SAFE AND SOUND SENSATIONAL.

Loran™ w}l'a'sw




The auto-calibration
processor, dubbed A.B.L.E.,
1s the star of the show,
making a series of
adjustments

in seconds.

With a specified 20 Hz to 20 kHz response *+1.5 dB, the
recorder called for a critical examination. Record/playback re-
sponses were taken at Dolby level and at 20 dB below that, both
with Dolby B NR and without it. Figures 1 to 3 show that the
deck easily met the demanding *1.5 dB limitation, both with
and without Dolby NR. It should be kept in mind that the results
were obtained from computer-derived information for deck set-
tings that were retrieved from memory. The Dolby tracking was
generally excellent, including close-to-exact matches at Dolby
level. Table [ lists all of the 3-dB down points, and all are better
than the specifications, particularly at the low end. Note the
high-frequency headroom evidenced in the Dolby-level plots and
the flatness of all of the responses.

The auto-azimuth alignment scheme was checked by the
record/playback of a 10-kHz tone at the completion of the pro-
cess. There was just 20° phase discrepancy between the
tracks, one of the best to date. The phase jitter with the same
tone was only 10°, the best seen to date. The multiplex filter
was 1 dB down at 15 kHz and 31.4 dB at 19 kHz. The subsonic
filter was 1 dB down at 30 Hz, -3 dB at 27 Hz, and -10 dB at 25
Hz. This is more attenuation than would be needed for some
purposes, but to ensure proper RAMM encoding and decoding
and minimum effect on the music, the 5-Hz code signal must be
reduced greatly. The bias in the output during recording was
very low, much better than most recorders. There was no 15-
kHz loss measured with repeated replays using tapes known to
be sensitive to certain decks. The 400-Hz (390-Hz actual) oscil-
lator had just 0.22% distortion, pienty low enough for its intend-
ed purpose. The separation at 1 kHz was 51 dB, noticeably
better than the 37-dB spec. The crosstalk at the same frequency
was down more than 85 dB, and erasure was down more than
75 dB at 100 Hz with metal tape, both better than spec and
quite excellent.

Table I—Record/playback responses (-3 dB limits).

With Dolby B NR Without Dolby NR

Dolby Lvl -20 dB Dolby Lvl -20 dB
Tape Type Hz kHz Hz kHz Hz kHz Hz kHz
Nakamichi EX Il 12 124 14 243 12 124 12 257
Nakamichi SX 12 11.7 12 245 12 11.9 12 252
Nakamichi ZX 12 152 14 252 12 154 12 257

Table II—Signal/noise ratios with IEC A and CCIR/ARM
weightings.

IEC A Wtd. (dBA)
W/Dolby NR  Without NR

CCIR/ARM (dB)
W /Dolby NR Without NR

Tape Type @DL HD=3% @OL HD=3% @DL HD=3% @DL HD=3%
Nakamichi EX I 585 632 495 538 572 619 464 507
Nakamichi X 616 676 523 575 608 668 500 552
Nakamichi ZX 612 704 522 609 601 693 493 580

Fig. 4—Third harmonic
distortion at 1 kHz vs.

record level, using Dolby B
noise reduction.

Fig. 5—Third harmonic
distortion vs. frequency at
10 dB below Dolby level

using Dolby B noise
reduction with Nakamichi
ZX tape.

The third harmonic distortion was measured with a 1-kHz
tone from -10 dB to the point where HDL; = 3% for the three
tapes with Dolby B NR. Figure 4 illustrates that the distortion was
very low for all of the tapes, but especially so for the ZX metal-
particle formulation. This is in refreshing contrast to the “metal
compatible’” decks that actually have poor distortion perform-
ance with Type IV tapes. Also note the very high (+10.4 dB

exactly) 3% MRL with ZX. Distortion was about 30% higher
without Dolby B NR. It was difficult to get precise distortion fig-
ures at -8 to -10 dB because of noise effects, but they were very
close to 66 dB down from the fundamental or a superbly low
0.05% . HDLs vs. frequency was measured from 30 Hz to 7 kHz
at -10 dB in Dolby B mode with ZX tape (Fig. 5). Distortion
across the band was very low — the best ever seen, with just
0.032% (!) at 1 kHz. The sharp rise to 7 kHz is not very high,
and it's not too surprising as the 700 ZXL is one of ihe few
decks that is flat to 21 kHz (third harmonic of 7 kHz)

The input sensitivities were 0.17 mV for mike and 50 mV for
line, both good, low voltages. The input overload points were an
incredible 2.3 volts for mike and over 30 volis for line. Output
clipping appeared at a level equivalent to +17.1 dB relative to
meter zero, one of the best ever measured. The line input pot
sections tracked within a dB from maximum down more than 60
dB, noticeably better than most. There ' was some variation in the
input impedance with rotation of the pot, but the values were 20
kilohms or above, even at 20 kHz, in all cases. The line output
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Shure supplies

a replacement
stylus (needle)
for virtually
every cartridge
we’ve ever made

No miatter which Shure cartridge you own, from today's V15 Type
IV all the way back ta the M3D, the first true high tidzlity stereo
cartridge, you can get a Genuine Shure replacement stylus that
can bring it right back up te its original performance specifi-
cations. Upgrade styli are available to fit some Shure cartridges
for performance beyord criginal specifications.

Even as the perfermance ot the rest of your high fidelity system
ca@ be no belter than the performance of the cartridge. the
performance of a fine Shure cartridge can be no better than its

" SUPLRTRAC x

SHURE
ik

...asound
investment

in record care
& listening
pleasure

stylus. Cartridges can't wear out— styli do. A worn or damaged
stylus can cause irreparable damage to your valuable, possibly
irreplaceable record collection. Don't take the chance! Have your
stylus prolessionally inspected at /east once a year, and replaee it
if necessary with a Genuine Shure replacement stylus.

Don’t be focled by cheap imitations. Sophisticated equip-
ment designed by Shure assures uniformity and unwavering
adherence to specifications. Insist on the name SHURE on the
stylus grip.

5a

SHURE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 6G204. In Canada: A C. Simmonds & Sons Limited.
wManufacturer of high fidelity companents, microphones, loudspeakers, sound systems and related circuitry.
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While the Nakamichi

700 ZXL does have a high
price, the deck offers
performance which is
unsurpassed overall.
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Fig. 6—Tape play speed
vs. time and line voltage,
and wtd. peak and wtd.

rms flutter (three trials
each).

was 990 mV, slightly below spec, with high-Z loading. With a
10-kilohm load, this dropped to 817 mV, the expected result
with the 2 2-kilohm source impedance

The headphone output was 554 mV to 8 ohms or 38 mW —
lower than the 45 mW specified for an unstated load. A very
high level was possible, however, with all of the headphones
tried, and the level could be easily set to suit with the output level
pot. That control tracked within a dB from maximum down about
45 dB, quite acceptable for this function. The bar graph level
meters were 10 dB down with a 10-mS burst and required a
100-mS duration to reach zero. They thus should be described
as fast-response meters, rather than peak responding. The de-
cay time was 1.8 S, which is to the IEC standard. Meter indica-
tions were 3 dB down at 7 Hz and 21.2 kHz.

Tape play speed wandered very little with time, and the aver-
age speed changed just slightly with shifts in line voltage. The
flutter was very low, *0.058% weighted peak and 0 039% W
rms, and the values were quite constant with time — much
steadier than with most decks. The wind times for a C-60 were
45 seconds, fast and smooth. The 700 ZXL pitch control had a
range from -6.7 to +7.8% (semitone = 5.9%) of normal play
speed. Run-out to stop from wind or play took less than a sec-
ond, as did any other mode change.

Use and Listening Tests

Tape loading and unloading were easy and convenient, more
so after learning the position of Eject below and to the left.
Access was quite good with the compartment door open, but
some tasks were best done with the window/cover removed
the door closed, and the deck in play. All of the tape motion
controls were completely reliable, including use of the cueing
scheme and record muting. RAMM performed faultlessly, but
some familiarization time was needed for use with minimum
fuss. The star of the whole show was A B.L.E. with its outstand-
ing capability to make in seconds a whole series of adjustments
that would be a challenge on anyone's test bench. Tape mem-
ory proved to be an essential and valuable adjunct in regular use
of the deck. For much of the testing, of course, it was only
necessary to use Azimuth in addition to selecting the correct
memory. The annunciators were of great assistance at times,
including cases of incorrect tape-type settings.

| did not have occasion to use the three-mike recording
scheme, but since | use "'centered’’ mikes regularly with my
mixers, | can attest to the value of the blend microphone. Al
switches and controls had a good feel to them, especially the
line-input pot. The meters gave excellent indications for setting
levels, and the temporary peak holds in each channel helped in
that regard They were easy to read under a wide range of
lighting conditions. The owner's manual has text that is direct
but quite detailed in 30 plus pages. There are many excellent
iflustrations, including the seven-page section on RAMM. There
are extensive maintenance instructions with worthwhile cautions
that should be followed.

Sources for the record/playback listening tests included pink
noise and a number of discs, mostly from Mobile Fidelity and
dbx. The Dolby matching was obviously excellent, and the sonic
resuits were very fine even with some portions that were record-
ed at over-normal levels. Record, pause, and stop noises were
all guite low — down into tape noise. Timer start went into play
or record, as selected, after a five-second delay after power
turn-on. The Nakamichi 700 ZXL has a very high price: For that
this deck offers performance that is unsurpassed overali

Howard A Roberson
Enter No. 30 on Reader Service Card
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/VIERIDIAN TAKES HIGH FIDELITY BEYOND THE MUNDANE

Meridian is a unigue line of audio compo-
nents produced by Boothroyd Stuart Limited of
London, one of the most prestigious design
teams in the world. Now in America, Meridian
signals the arrival of a new, beautiful and
unconventional approach to high-fidelity.

Meridian products are designed to create
an utterly believable musical experience in
your home. Meridian’s quest for excellence,
demands engineering of the utmost sophisti-
cation, but excessive complexity of no redeem-
ing benefit to the user is carefully avoided.
Meridian form is always dictated by function,
and yet, the components never fail to blend
gracefully into the most tasteful home settings.
Above all, Meridian products represent excep-
tional value and deliver performance which,
in many respects, is unsurpassed at any price.

Meridian electronic components are dis-
tinguished by their appealing visual design,
absolutely state-of-the-art performance, and

unigue modular configuration. The modular
design provides unusual update capability
and maximum system flexibility.

Meridian InterActive Loudspeakers reflect
the world's most sophisticated active loud-
speaker technology and embrace some of the
most crucial elements cf human psycho-
acoustics. Each loudspeaker includes two
built-in power amplifiers and special time delay
circuitry which ensures coherent arrivat of
bass and treble information. Despite their com-
pact, elegant proportions, Meridian InterActive
Loudspeaker systems can produce substan-
tial deep bass energy. Their slimline styling
actually helps improve dispersion and enables
them to reproduce music with astonishing
multi-dimensional clarity and detail.

Meridian products have received rave
reviews from hard-to-impress audio critics
around the world. Find out why. Write for more
information, review reprints, and the name
of the authorized Meridian dealer nearest you.

MERIDIAN AUDIO or AMERICA

Dept. AU-182, P. O. Box 653, Buffalo, NY 14240

Models shown: Preamplifier/Control Unit 101, FM Tuner 104, InterActive Loudspeaker M2
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