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ECKS,
\OLD IDEAS.

controls plus two large VU
meters. All of which helps
reduce the dimensions
considerably.

Of course, as you can
see from the picture, the entire
unitis rack mountable. But
what you may not have
noticed is that the RT-707,
unlike any other tape deck,
is stackable. [t's made to fit
right in with the rest of your
components.

AUTO-REVERSE
AND OTHER EXTRAS.

While many tape decks
have auto-reverse, chances
are you won't find it on other
comparably priced 7-inch tape
decks. You also won't find : . :
a repeat button that lets you "
listen to your tapes endlessly,
or circuitry that allows you to hook —
the RT-707 up to a timer, so you can make But all this revolutionary thinking
recordings even whenyou can'tbe there to v idn't mean much it the RT-707 weren(t

supervise them f built ro fit comfortably into your budget. It
Obviously, these areonly a few of the s | facr its price is comparabple to any e

virtues of our new RT-707. But there are "900d” tapexdeck.
also things like a highly accessible tape U your Pioneer dealer and geta

head alignment that lets you adjust and closer look at the most extracrdinary 7-inch
clean the tape heads without removing the tape deck ever built.

cover. Solenoid push-button controls that We think you'll find the only things that
give you direct function switching, so you the RT-707 has in common with other 7-
can go from one mode to another without inch tape decks is the size of the reels. And
damaging the tape. And a floating guide the size of the e
roller that helps decrease intermodulation. price UPIONEER
. B ) . \ WE BRING IT BACK ALIVE.

Ihe pOIn[ ls’ you ” See 6,1 lor Of [hlngs c1977 U S Pioneer Blectreme > 85 Ontord Din e Moonahie New Jersey D7074
on the RT'7O7, [hat YOU wontsee FREQUENCY RESPONSE: @75 1ps 20-28000 Hz *  SPEEDS: 7% ips (19 om‘sec} 3% ips (9.5 am/sec )= 0.05%.
on any ther 7 iﬂCh tape deCk. WOW AND FLLTTER: @7‘::73;.'350?;:;;“’- MES fﬁf.f:li".:ﬁiiﬁ%?ﬁ‘ﬁéﬂ.‘i’:’.‘&?Q’L'iﬁ,'i°"’c"

SIGAAL TO NOISE RATIO: More than 58.d8 REFERENCE TAPE: Scotch #206

HARMONIC DISTORTION: No more than 1.0%.

Enter No. 39 on Reader Service Card



THE RT-707

UNLIKE OTHER 7-INCH TAPE D
THIS ONE ISN'T FILLED WITH 15 YEAF

Now there’s one 7-inch open reel tape
deck with the kind of technology and
features found in some of today’s most
sophisticated 10-inch tape decks. Pioneer’s
new RI-707.

In fact, the 707, when compared to
other 7-inch tape decks, makes them look
and sound 15 years old.

THE MOST ACCURATE
DRIVE SYSTEM:
DIRECT-DRIVE.
The average 7-inch

tape deck is equipped
with an old fashioned,
high speed drive system
that works on belts or pulleys.
A system that generates excessive heat,
wow and flutter and comes with its own
nifty little "noisemaker”: a fan. Not the
RT-7C7. It's driven by a far more accurate
and efficient AC Servo direct-drive motor. A
motor that generates its own frequency to
monitor and help correct variations in tape
speed. Which results in incredibly little wow
and flutter—0.05% (WRMS). In addition, the
drive system of the RT-707 is unaftected by
fluctuations in line voltage and won't
deteriorate with age like belt-drive. And
because it doesn’t generate heat it doesn't
need a fan. So what you'll hear is music with
a clarity and crispness not possible onany 7-
inch, or many 10-inch tape decks.

A FIRST FOR 7-INCH TAPE DECKS:
PiITCH CONTROL.

Thanks to this extraordinary direct-drive
system, it's also made pitch control possible
for the first time on any 7-inch tape deck.
Which means that you can regulate the
speed of the tape, so your recordings will

The extraordinary direct-drive system.

have perfect pitch even if they weren't
originally recorded that way.

BEYONL: THE RANGE
OF MOST 7-INCH TAPE DECKS.

[n the past, the most you'd expect
from any 7-inch tape deck in terms of
frequency response was respectability.
But Pioneer’s
engineers have gone
far beyond that. Our
super-sensitive tape
heads, for instance,
will pick up and
deliver frequencies
from 20 to 28,C00

Hertz. The preamplifier,

which is built around Pioneer designed
integrated circuits, will handle up to 30
decibels more input than any other 7-inch
tape deck without distorting. So you can
capture all the depth and presence of each
and every instrument without losing any
part of the music. -

A'WHOLE NEW WAY
OF LOOKING
AT TAPE DECKS.
Where most
7-inch tape decks are
big and clumsy, new
technology has helped
us make the RT-707
smaller and more
compact.
For exam p]e ! Unlike oter e lil-r 7-c;7 c‘:m be s.racked
between the take-up Sil Ak poTed
reels on the "dinosaurs” of the past, you'l!
find nothing but wasted space. On the
RT-707, however, you'll find this space
occupied by a series of highly sensitive




- THE ONLY THING IT HAS.
-~ INCOMMON WITH
OTHER 7-INCH
TAPE DECKS IS THE
SIZE OF ITS REELS.
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AC DIRECT DRIVE
The best of both
worlds: smoothness
of belts, accuracy
of direct drive.

AC Direct Driveisan |

exclusive DENON sys-
tem that senses the
moving platter with a
tape-recorder head.

The actual platter |

speed is then clocked
and made perfect —with
a smooth-running AC
motor.

Advantages?

No DC motor puls- |

ing. No heavy flywheel
platter needed for motor
smoothing. (A lighter

platter means faster |

starts and quicker re-
sponse to speed correc-

tion as well as less wear |

on bearings). No car-
tridge sensing of tiny
motor jerks. No belt to
wear out.

AC Direct Drive.

On all DENON turn-
tables from $298 to
$930.

Distributed by

American
Audioport, Inc.

1407 N. Providence Rd.
Columbia, MO 65201
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“Not the loudest sound in
town, but the best quality”

claims WXRT, Chicago,
longtime Stanton user. . .
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Daniel Lee, President and General Manager, discussing Stylus Replacement Policy with Howard Williams, Chiet Engineer and Ken Rasek, Audio Engineer.

WXRT is a progressive rock, FM station that is unhigue in
many ways. Its whole operation, including Administration,
Sales, Engineering, Programming, Broadcasting, Trans-
mitting (even the tower itself), is located in one place . . . a
highly unusual set-up for a major market.

in a market crowded with as many radic stations as Chi-
cagoland, the excellence of sound can make or break the
station, especially a station like WXRT . . . which plays no
tapes . . . has no recorded commercials . . . and goes totally
with disc-to-air and live copy.

Since WXRT uses no limiters and no compression to mag-
nify the level of their signal, their turntables and cartridges
are absolutely crucial to the quality of their sound.

s pr \ o

John Beli hands new record to Scott McConnelt.  Air personality. Jchn Bull prepares to play a record

For over 10 years, the station has used the Stanton prod-
uct in its turntables. Today, it even uses the 681 Triple-E for
disc-to-air playback and, although this stylus was not de-
signed for back-cueing, the engineers and announcers report
no problem (they even use them on their AM operation,
WSBC).

Leading radio stations around the nation depend on Stan-
ton 681 Calibration series cartridges, because they offer im-
proved tracking at all frequencies . . . they achieve perfectly
flat frequency response to beyond 20 kHz. lts stylus assem-
bly, even though miniaturized, possesses greater durability
than had been thought possible to achieve.

Each 681 Triple-E is guaranteed to meet its specifications
within exacting limits, and each one boasts the most mean-
ingful warranty possible . . . an individual calibration test re-
sult is packed with each unit.

Whether your usage involves recording, broadcasting or
home entertainment, your choice should be the choice of the
professionals . . . The Stanton 681.

For further information, write to:
Stanton Magnetics, Terminal Drive,
Plainview, N.Y. 11803.

© Stanton Magnetics Inc., 1977
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Model AT15Sa/H Dual Magnet
Stereo Cartridge pre-mounted in
Universal tone arm head shelt

E

To find out how much
better our cartridge
sounds, play their
demonstration record!

There are some very good test
and demonstration records avail-
able. Some are designed to show
off the capabilities of better-than-
average cartridges...and reveal the
weaknesses of inferior models.

We love them all.

Because the tougher the
record, the better our Dual Magnet™
cartridges perform. Bring on the
most stringent test record you can
find. Or a demanding direct-to-disc
recording if you will. Choose the

Audio-Technica cartridge that
meets your cost and performance
objectives. Then listen.

Find out for yourself that when
it comes to a duel between our
cartridge and theirs...we’re ready.
Even when they choose the weapons!

What you’'ll hear is the best
kind of proof that our Dual Magnet
design and uncompromising
craftsmanship is one of the most
attractive values in high fidelity.
For their records...and yours!

‘audio-technica@

INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 184, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.
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It’s time for everybody else
to start playing catch-up. Again.

From the very beginning, experts have acclaimed the
performance and feature innovations of Yamaha receivers
as nothing less than spectacular.

But now, we've outdone ourselves.

Yamaha is introducing a new line of receivers with such

unprecedented performance, it's already changing the
course of audio history.
Real Life Rated™ While traditional laboratory measure-
ments provide a good relative indication of receiver
performance, they simply don't tell you how a receiver
will sound in your living room in actual operation. So
Yamaha developed a new standard for evaluating overall
receiver performance under real life conditions. It’s
called Noise-Distortion Clearance Range (NDCR).
No other manufacturer specifies anything like it, because
no other manufacturer can measure up to it.

We connect our test equipment to the phono input and
speaker output terminals, so we can measure the per-
formance of the entire receiver, not just individual com-
ponent sections like others do. We set the volume control
at —20dB, a level you're more likely to listen to than full
volume. We measure noise and distortion together, the
way you hear them.

On each of our new receivers, Yamaha's Noise-
Distortion Clearance Range assures no more than a mere
0.1% combined noise and distortion from 20Hz to 20kHz
at any power output from 1/10th watt to full-rated power.
Four receivers, one standard. On each of our four new
receivers, Yamaha reduces both THD and IM distortion
to new lows—a mere 0.05% from 20Hz to 20kHz into
8 ohms. This is the kind of performance that’s hard to
come by in even the finest separate components. But it’s
a single standard of quality that you'll
find in each and every new Yamaha re-
ceiver. From our CR-620 and CR-820
up to our CR-1020 and CR-2020.

What's more, we challenge you
to compare the performance and fea-
tures of our least expensive model, the
CR-620, with anybody else’s most

expensive receiver. You'll discover that nobody but
Yamaha gives you our incredibly low 0.05% distortion
and —92dB phono S/N ratio (from moving magnet
phono input to speaker output).

You'll also discover that nobody else starts out with

such a variety of unique features. Independent Input and
Qutput Selectors that let you record one source while
listening to another. A Signal Quality Meter that indicates
both signal strength and multipath. The extra conven-
ience of Twin Headphone Jacks. Or the accurate tonal
balance provided at all listening levels by Yamaha's special
Variable Loudness Control.
More flexibility. It's consistent with Yamaha's
design philosophy that you'll find the same low distor-
tion throughout our new receiver line. Of course, as
you look at Yamaha's more expensive models, it's only
logical that you'll find the additional flexibility of more
power, more functions, and more exclusive Yamaha
features.

For example, there’s a sophisticated tuner, with unique

negative feedback and pilot signal cancellation circuits
(patents pending), that makes FM reception up to 18kHz
possible for the first time on a receiver. Plus other refine-
ments like a Built-In Moving Coil Head Ainp, Fast-Rise/
Slow-Decay Power Meters, and Yamaha's own Optimum
Tuning System.
Now’s the time to give us a listen. Our new receiver
line is another example of the technical innovation and
product integrity thatisuniquely Yamaha. And your
Yamaha Audio Specialty Dealer is an example of uncom-
mon dedication to faithful music reproduction and genu-
ine customer service. It's time you heard them both.

If your Yamaha Audio Specialty
Dealer is not listed in the local Yellow
Pages, just drop us a line.

€ YAMAHA

Audio Division, P.O. Box 6600, Buena Park, CA 90622
©1977 YAMAHA INTERNATIONAL CORP.

CR-1020 0.05% THD 0.05% IM

CR-2020 0.05% THD 0.05% IM




AMPziLLA
ckFAEDIA

The impact of AMPZILLA'S
and THAEDRA'S revolu-
tionary circuitry continues
to send shock waves
throughout the audiophile
community. They became
- classics of audio-design
excellence and remain the
choice of experts all over
the world.

Now, Great American

Sound Co. proudly unveils
the third generation of
affordable discrete stereo
components with the
uncompromised sound
qualities of it’s illustrious
predecessors.

CHARLIE $559.00
the FM digital tuner (top) features crystal-
controlled time readout, wide/narrow band
selection and new surface-acoustic-wave
low-distortion IF filters. (Available early 1978).

THALIA $309.00

servo-loop preamplifier (center) with fully-
complementary class-A circuitry throughout.
Distortion is less than .01% at 2 Volts out,
20 to 20 KHz.

power amplifier (bottom) can deliver over 80
Watts at 4 Ohms with less than 0.3% (20 to
20 KHz). Transient Intermodulation (TIM) Dis-
tortion is less than .01%.

Write for our latest Gassettes which include over 32 pages
of test reports from Stereophile, Absolute Sound, Stereupus,
Audio, Sound Advice, High Fidelity, Popular Electronics,
etc., as well as specifications and complete information on
all G.AS Co. products

' . 4

= ———1 = |
THE GREAT AMERICAN SOUND CO., INC.
20940 LASSEN ST - CHATSWORTH. CALIF. 91311 U.S.A. » {213} 998-8100

Enter No. 20 on Reader Service Card

Herman Burstein

Meter Recalibration

Q. | want to adjust the calibration of
the VU meter on my TEAC tape deck as
| am changing to a high output tape
that requires a 1 dB greater input level
for a 3 dB higher output. How do I go
about making this adjustment?—}.
Hardy, USS Bryce Canyon

A. Consult the TEAC manual for the
location of the control that adjusts the
VU indication when recording. Feed a
400 Hz signal into the deck and note
the VU reading. Maintain the same in-
put level and adjust the VU calibration
so that the meter now reads 1 dB lower
than before. However, | feel that the
inexactitude of the VU reading is such
that a 1 dB adjustment becomes rather
academic

Alcohol Cleaning

Q. Does the use of isopropy! alcohol
for cleaning heads damage either the
heads or the tapes? —Allan Northcutt,
Bedford, Mass.

A. Generally tape heads can be
cleaned with isopropyl alcohol with-
out damage. But it is always safest to
check the deck manufacturer’s recom-
mendations as to cleaning fluid, or if
you’re using a replacement head,
check with the maker of that head. Let
the heads dry thoroughly before run-
ning tape past them.

Dolby Improvement

Q. | have just added a Dolby noise
reduction system to my tape equip-
ment. Can you please tell me if the
reproduction quality with the Dolby
unit is better when taping at 3% ips,
that at 7V2 ips with the Doiby?—S.
Warshauer, Phila., Pa.

A. The quality is better at 7%2 ips
with the Dolby, than at 3% ips with the
Dolby —using the same tape machine.
However, the improvement in the
signal-to-noise ratio is usually more
noticeable at the slower speed.

Prerecorded Playback

Q. | understand that if | don’t play my
prerecorded tapes once a month or so,
then before playing them | should re-
wind them in order to get the proper

tension. The trouble is that | have too
many tapes and don’t get to hear them
for months on end. —D. Pearson, Salt
Lake City, Ut.

A. While it is a good idea to rewind
unused tapes periodically, | don’t
think that this has to be as often as
once a month, particularly if the tapes
are stored after being wound at normal
playing speed. Rewinding about every
six to twelve months should be suffi-
cient. It is okay to use your fastest
operating speed in rewinding.

Price & Performance

Q. Based on reports in Audio, !/
bought a TEAC reel-to-reel tape deck.
At 7V2 ips, comparison between the
tape and the source gives identical
results. At 3% ips, the TEAC handles
the high frequencies without much
loss. However, the comparison of the
TEAC specs with those of other tape
decks leaves me wondering whether |
could have gotten more performance
for my money. —Larry Scherer, St. Joe,
Mich.

A. If a tape machine had a flat
frequency from 0 Hz to 1,000,000 Hz,
your ears probably couldn’t tell the
difference between this machine and
one with an essentially flat response
from about 50 Hz to 14,000 Hz. In a
directory of tape decks (such as ap-
pears annually in the October issue of
Audio), you will see that some high-
priced decks have more modest specs
with respect to frequency response
than some of the lower priced ones.
Beyond a certain point—say roughly
15,000 Hz —there is very little to be
gained by further extension of the
treble response, since it would require
a sacrifice in other aspects of tape
performance, e.g. distortion and
signal-to- noise ratio. Therefore, if your
tape decks sounds good to your ears,
forget about the specs and be happy
with the deck.

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
401 North Broad Street, Philadelphia, Pa. 19108.
All letters are answered. Please enclose a
stamped, self-addressed envelope.

AUDIQO ¢ January 1978



Harman Kardon'’s

ULTRAWIDERAND Ultrawideband 430and
YLTRAWIDEBAND 730 receivers.
Frequency response:
- * 4-140,000Hz.

Amplifier design: true Twin Power.
Two features you won't find in any other

receiver except our own limited-production Citation.

Two features you won't find even in separate
components—at anything less than twice the price.

They're there for just one simple reason.

The sound.

Insonicterms, ultrawideband components
deliver two important benefits. Phase linearity and
outstanding transient response.

Outstanding transient response is the ability of
a component to respond instantly to the onset of a
sound. It keeps the reproduced music as open and
clear as the original.

Phase linearity describes a component's ability to

pass multiple frequencies without changing their

time relationships. It gives you a sound that stays
open and accurate, clear on down to the bottom

Harman Kardon feels so strongly about these
benefits that, in a market full of narrowband comgon-
ents, with frequency response from 20 to 20,000 Hz,
we make only ultrawideband components.

The twin power supplies give you a further
benefit. When the music makes extreme dynamic
demands on one channel, the other channel simply
cannot be affected—so even the loudest passages
remain clear and open. That’s why you'll find this
feature in the world's finest high fidelity components.

Among which, of course, the Harman Karden 430
and 730 receivers have been enthusiastically accepted.

Harman Kardon, 55 Ames Court, Plainview,

New York 11803.

harman/kardon

wide,
open sound

Most people think only expensive separatescan
give you wideband response and twin power supplies.

they’re right.

h-cut tape mon contaur
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mono fm muting
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harman/kardon 730

win powered
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Edward Tatnall Canby

| turn to the following expression
with considerable compansion. And if
you find those words odd, they merely
reflect the gist of my thought which is,
can we compand or use our home
audio system to good advantage as per
a burgeoning of recent new equip-
ment, or will things be OK if we leave
our music as it is, just as it comes from
the audio package—tape, disc, or
broadcast? The answer is yes . . . both
ways. Some people
would put things the  _
other way around:
should we compress
and expand; but it's
all the same to me
since expansion s
but the mirror twin
of compression, two
processes which,
when all goes well,
are one and add up
to zero. Which is
exactly what the
whole thing is about.

The villain of this

compransion, is the
lefthanded twin
(gauche, sinister),
compression. Com-

pression of signal is
a necessary evil in
many areas of audio
signal processing to
make things fit into
the audio frame.
Nobody does it for
fun & games (though
they’ll do it for
background). On the right hand
(dexterous, adroit, righteous), we have
expansion, the saving grace, the
redeeming feature and, if | many say
s0, also inclined to take off on its own,
minus twin. It’s fun to expand.

When it comes to transmitting music
through the interface betwen acoustic
and electronic there is no room for
anything but careful compromise,
which means compression, limiting,
and other negative-type circuitry. Var-
ious equalizations are part of the
picture, but compression is the main
thing, at least as of my present con-
cern, and it isn’t simple.

Even live orchestras, | have to
remind you, must sometimes acous-

e L)

L

tically compress their own dynamic
range, repress their natural expression,
even before the microphones get
involved; that’s one way to do the
necessary job. And a nice sub-question
is, should we expand them elec-
tronically in our homes, to make them
play the way they might have played,
if —2 Well, | can tell you right now that
that particular expansion will never
work. The only way to make musicians

sound as if they are playing LOUDER is

to have them play louder . . . over-
tones, physical effort and all that. You
cannot make a soft trumpet sound like
a loud one by turning up the volume.

But if we merely bring them back to
normal, after electronic compression?
That is another story and it should
work just fine—if we can do it. That's
where the dynamic range expander
comes in. A mirror-type circuit, its
expansion of the volume range
matching the compression built into
the audio signal. If it works we should
have zero, the same thing the players
played.

| recently read with pleasure our
Equipment Profile on the dbx Model

128 (Audio, Nov. 1977, pg. 106), a piece
of equipment which is highly involved
in this sort of mirror operation. If there
is anybody in the biz who knows the
ins and outs of compransion, it must be
dbx, and this model is doubly involved,
once for the traditional dbx two-stage
noise reduction (via mirror com-
pression/expansion circuits) and again
via a range expander, hopefully to
compensate for the compressions that
undeniably are there
in the long chain of
electronics that
leads from living
music to the living
room. Compransion
is a verstaile prin-
ciple with many
uses.

Now it happens
that | had another
dynamic range
expander right in my
own home circuit,
built into a piece of
equipment loaned to
me for another pur-
pose. It will be
nameless because it
is not currently in
production—but do
you think | didn’t try
it? | try everything. |
listened to normal
recorded music with
this thing in my
circuit, to see what
would happen, this
time.

In all the years | have been writing |
had not yet heard one of these ex-
pander devices that, however noble
the intentions, sounded right.
Instead, they have left me thoroughly
disturbed, for they seemed always to
destroy that easy sense of “‘presence”
that is the very basis for good listening;
they intruded, they called attention to
themselves, like a amiable puppy that
comes in and won’t leave you alone.
The idea is splendid but it never
seemed to work out in practice. | just
found that | like the plain music better,
compressed or not.

So | tried this one, now some years
old—and it was the same. | used the
helpful controls, | tried to fool myself

AUDIO ¢ january 1978
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housing systems

AUDIOFILE, the new definition in function and style is here.
Six outstanding designs to solve the problem.
They look good! They’re mobile! And they’re priced right!

Trolleys, Uprights, Lowboys and Wall Mounts —
a design for every need. Priced from $139.95 to $549.

Extra strong matt aluminum
construction with black plexiglass
panels. Decor Matching Kits also
available.

For information write:
Dept. 148

Click Systems

Hammond Industries Inc.
155 Michael Drive
Syosset, New York 11791

PAT. NO. 3664627

A Division of hammond industries inc.
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by leaving the thing on and hoping to
forget it was there next time—no go.
The best setting was zero. Qut of the
circuit. But—? Hope never dies! Even
so, the idea is good, it ought to work.
In a way, | was disappointed. Because |
rejoice when somebody, at last, man-
ages to do the heretofore impossible. It
happens right along, it can happen
again. Reason says that this sort of
expansion just has to work, if it is done
right, especially now, when we can do
so much more that we useta could

The problem, of course, is that here

we are dealing not with one fixed,
known compression, to be precisely
matched by a fixed and known expan-
sion. Far from it. There are almost as
many compression parameters as there
are record companies, broadcasters,
tape machine builders, and disc cut-
ters; not only that, one compression
may be superimposed upon another, in
a different place and time, and indeed
probably is. These gents don’t even
know each other to speak to, let alone
compare notes on compressions. All in
all, 1 find it astonishing that their final

The Phase Linear
4000 Preamp:
Quiet,versatile, incredible.

Quiet it is, but a preamp should do
more than merely function flaw-
lessly as a control center. To
achieve obvious audible improve-
ments in the reproduction of music
you have to compensate for the
limitations in the re-
cording and play-
back process.

The 4000’s Autocor-
relation Noise
Reduction System
yu—,t A

ly eliminates
hiss and

srLecron

pwoat
fe =2

Shase Lenear

The Powerful Difference

Peak Unlimiter and Downward Ex-
pander senses gain riding and peak
limiting in the recording process
and restores the dynamics to the
original level. The Active Equalizer
produces a flat energy distribution
over the entire audio
spectrum, and pas-
sive, independent
step-tone controis
allows precise tailor-
ing of the music to
your fistening
- environment.

B et

-

Eanada by H. Roy Gray, Ltd.

products get through to us with any
sense in them at all, what with so many
operating circuits at so many places in
the audio chain. In fact, | have a
healthy respect for our record pro-
ducers (and even some of our broad-
casters) for their practical know how
If compress they must, then they have
learned to do it gracefully.

So our expansion mirror circuit is
tackling the impossible, which is to
match exactly all of these alterations
in the sum total as represented in the
signal which reaches your home. The
mirror isn’t flat. It’s full of sonic wrig-
gles and wavers and bumps. That's
what | have been hearing—so far. The
compressions themselves, again, are
generally smooth and unnoticeable,
even if they are there. And yet—? 1 am
beginning to see, after all these years,
how it could be done. And | am begin-
ning to suspect that the more recent
manufacturers have figured it out.
Maybe the impossible is no longer so
impossible?? There are new ways to go
at the problem. But look a bit further
into home listening.

The Future Force

Yes, ideally, compransion—com-
pression/expansion —is a serious basis
for the consumer dynamic range ex-
pander. But it is not the only basis. If |
know the normal hi fi owner, there is
another aspect and you can guess what
it is—the sheer pleasure of a versatile
new way to play around with your fi, to
suit your taste and show off your
equipment, and to heck with studious
mirror images. You can build up your
loud music even louder, cut back the
soft parts to a smooth whisper, in-
crease the total impact by a whole new
order, and all without lifting a finger
Nothing new in this sort of pleasure!
After all, your choice of volume level
has always been free and variable all
over the spectrum, except for prac
ticalities like neighbors. Some like it
loud, some prefer the discreet (don't |
know). Myself, I've learned to like it
loud and you’'d be amazed how often |
am asked . . . please turn it down. You
think 1’'m just a musician? Same thing
for tone controls; mostly we do with
them what sounds good. And how
about space expansion, reverb, Audio
Pulse? All these are adjustable
creatively to your choice and not
necessarily according to any acoustic-
music original. So why not dynamic
range expansion too? This is a legit-
imate way to use a clever automatic
circuit and | see no reason to be doubt-
ful about it, if that is your taste. A lot
of people are going to like the newest
expanders on just this basis, a single-
stage operation that enhances the
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ed has proved to be about the kast tuning
ystem in the business, some big names are trying
*_ toegual our success.
~ You might, of course, be better off if they did copy
th2 Dnkyo Quartz-Locked. Then you'd have the sys-
tem which Hirsch-Houck Labs said, "...was virually
impssible to mistune. .’ A statement dther inde-
penzent labs have agreed with.

O~kyo’s Quartz-Locked Tuning System is con-
trolled by a Sentry Circuit which reacts tc your touch
on tre tunirg knob, unlocking Quartz-Lzcked ~vhen
you touch it for tuning; locking it when vou re ease
the aob.

The system works through a quartz crystal con-
troli=d reference signal in constant comparison to
the IF frequency. Quartz-Locked detec's and cor-
rects off-frequency conditions so fast ycu never
even know it's happening.: The result. .continuous
maximum reception that's rigidly stable.

Of course, we've had Quartz-Locked in our labs
for years before putting it on the market. And, in the
little more than a year it's been out, Quartz-Locked
has made a name for itself. .and a lot ot audio fans

=
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In édcition to Ouartz-Locked-'r-e-c«éiy r

system. and afew more Quartz-Locked zompone
coming off the drawing board now.
The best way to be sure of cetting the Quartz-
Locked system that set the stancard is to be sure i
says "Onkyo Querz-Lccked Tuning System!”
Perhaps it car oe imiteted Wa dbubdt it can be
equalled

ONKYO QUARTZ-LOCKED AMUDIO EQUIPMENT
TX-4500 Quartz-Locked AVI/FM Stereo Receiver

Power output 55 vsatts per zhannel, ritimum RMS at &
ohms, both channels driven from 20 4z ic 20 kHz, with na
more thar 0.1% Total Harmoni: Distortion
TX-8500 Quartz-Locked AM/FM Stereo Raceiver

Power eutput 110 watts per channe , minimum RMS at &
ohms, both channels driven from 20 4z t¢ 20 kHz, with ne
more thar 0.1% THD. Dual Power supoly.
T-9 Quartz-Locked AM/F N Stereo Tuner

Dual Gate MOS FET 4-Gang Variable capacitor front end
with Usable Sensitivity 1.7 uV, 50 dB Quieting Sensitivity of
3uV; Harmonic Distortion: Mono 0.15%, Stereo 0.3%: Sterec
Separation 40 dB at 1 kHz.

*POPULAR ELECTRONICS AUGUST, 1976

Artistry in Sound ONKYO®

Eastern Ottice: 42-07 20th Avenue, Long Island City, NY 11105 {212) 728-4639
Midwest Ottice: 935 Sivest Drive, Wood Dale, I1l. 60191 (312) 595-2970
West Coast Distribution Center: Damark Industries. Inc., 20600 Nordhoff Street, Chatsworth, California 91311 §213) 998-6501
Canada: Sole Distributor, Tri-Tel Associates, Ltd., Willowdale, Ontario, Canada M2H 2S5
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signal for new creative effects. That, if
you wish, is the musical wave of the
future and a bigger factor in home hi fi
than most of us care to admit. | am all
for it, with only one reservation: these
sounds, these effects, are not for
everyone.

For some of us, the two-stage ex-
pander remains a more important ob-
jective, factual compensation, as
nearly as possible, for the alterations
built into the musical signal. A flatter
mirror is all we want. And decidedly,
this is a tougher task, though | think it
is the one dearest to the hearts of those
who design and build expanders.

Music, acoustic music, the sound of
music out of the original acoustic in-
strument, is still a major basis for
audio reproduction and those of us
who are concerned with this music are
understandably leery of creative sonic
extremes of any sort as the music
comes forth in the home. We are not
literal minded. No symphony in the
home can ever sound like a symphony
in the hall, nor should it. But, there
must always be a relationship for us
between these two extremes, one that
allows us to hear the sense of our
music freely “through” the audio
medium with that ever-necessary illu-

OC

The different
distortion indicator

The Input-Output Comparator
(IOC) now available on Crown D-150A
and DC-300A amplifiers is a signifi-
cant departure from traditional clip-
ping indicators. The 10C reports all
types of overload distortion by teiling
the user that the output waveform no
longer matches the input waveform.
The 10C is so sensitive that distortion
is reported before it is audible.

In the feedback system used in
Crown amplifiers; the input IC is con-
tinually comparing input and output
waveforms. If there is a difference,
indicating a non-linearity in the am-
plifier, the input IC generates a cor-
rection signal.

If the output is distorted from
some cause other than overload (for
example, crossover distortion) the
correction signal will bring the output
waveform into compliance with the
input.

Overload distortion, however, re-
sults from some circuit component
operating beyond its linear range.
The correction signal cannot change
the characteristics of the component,
so the input IC continues to generate
a large correction signal. This will
happen regardiess of the kind of

overload —clipping, TIM or protection
circuit activation.

The 10C was designed by Crown
engineers to take advantage of this
behavior, and to use it to report sig-
nificant information about distortion
to the user of the amp. The Crown
1I0C analyzes the correction signal
and reports the existence of non-
linearities in the output waveform
through a front-panel LED.

The {0OC is highly sensitive and
detects distortion that is a great deal
iess than the .05% THD and IMD rat-
ings of the D-150A and DC-300A. The
user is thus notified about distortion
before it is audible. The user also
knows that the Crown I0C is report-
ing distortion of a music waveform,
not just a laboratory test signal. Max-
imum useable gain for the D-150A or
DC-300A can be determined by ad-
justing gain so the front panel LED's
stay off, or come q@n briefly during the
highest music peaks.

The 10C is available on all
Crown DC-300A and D-150A amps
manufactured after October, 1977.
Because of its value to any serious
music listener, a factory retrofit is
available for earlier units.

See your dealer soon for complete information
about detecting distortion differently...with Crown.

() crown

1718 W. Mishawaka Rd., Elkhart, IN 46514

Enter No. 13 on Reader Service Card

sion that it is there, right out in front of
us.

To go back to my start, yes, we can
do OK without dynamic range expan-
sion, for the most part, because the
altered audio product, such as it s, has
been very cleverly tailored to fit the
living room. And yet—? Can we do
more? We always can.

No, we will never be able individ-
ually to match all those compressions
with exact expansions, because we
don’t know which ones are there and
how they work. That approach is
hopeless. Not by a vast choice of dif-
ferent curves, either—a setting for
every record company, broadcast net-
work, disc cutting studio! That would
be like the old equalizations for
records, before standardization. Do |
remember Old Columbia, New Colum-
bia, NAB, RIAA, RCA, and dozen more
choices; we were in Alphabet Smith’s
famous soup all over again. No, not
that.

Computer Compransion

Instead, | begin to see the way. By a
modern statistical approach, maybe
computer aided, of the sort we now do
all the time. An expander circuit that
operates—my first thought—like a
Gallup Poll. Not a literal compensa-
tion for all those compressions, but a
statistically derived correction, ac-
curate plus-or-minus, almost a predic-
tion, taking sophisticated computer-
account of a vast amount of known
data—we do know the possible com-
pressions. An expander circuit that
would turn out to be right within
acceptable limits, with only a few
careful controls. Phew! One falls into
jargon in these things. But this is how it
could be done, and maybe has been
done.

We have the two essentials. First the
computer-type design techniques, the
sort that have made incredible strides
in the last decade. We can turn out
"blueprints” of a predictable accuracy
unthinkable a few years ago in the

handwork, hit-or-miss, and intui-
tion/guess era. Or worse, the sys-
tematic try-everything era. Multiply

the old slow calculations by a thou-
sandfold and you have what we have.
Tools for design. Second, we can build
the circuitry to match, also maybe a
thousand times more sophisticated,
yet practical for home equipment.
Solid state, 1Cs, and all the rest.

So | am convinced, brainwise, that
we CAN produce and probably HAVE
produced a dynamic range expander
to satisfy all of us, even including me.
And all the music lovers. It figures. It
has to be! All | have to do now is to
hear it.
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Before Sound Guard, you only
played a record in mint condition

Unprotected

Magnification shows the record vinyl wearing away.

You can see how the
picture has changed.

Independent tests*
show that records treated
regularly with Sound
Guard preservative
keep the same full

Sound

With
Sound Guard

Same magnification shows no record wear.

preservative maintains
sound fidelity by reducing
record wear. And with its
built-in, permanent anti-

- static property, it resists

O % .
e f-mm. dust accumulation.

.\m & ;“? 2t

And now, two new

amplitude at all free ———— SoundGuard products:

quencies, the same SOt Zo- l. Sound Guard”

absence of surface _=~_ ___record cleaner, devel-

=" oped from extensive
research into

| record cleaning

.~ problems and

noise and harmonic

distortion as records played just

once in mint condition.

With its patented dry-
lubricant film, Sound Guard

Sound
Guard.

Record

Preservation

Kit

methods, removes all
common record contami-
nants—from dust particles
to oily fingerprints.

And whether your re-
cords need a light cleaning
to remove surface dust or
athorough cleaning to

& remove deep-seated contam-

inants, Sound Guard record
cleaner does both.

2. Sound Guard”
Total Record Care System
puts Sound Guard record
preservative and Sound
Guard record cleaner in one
package—
for the best
possible
total care
for all of
your records.

Available in audio
and record outlets.
*Tests available on

~ Sound Guard keeps your goo sounds sounding good.

%7 I Sound Guard preservative—Sound Guard cleaner—Sound Guard Total Record Care System
Sound Guard 1s Ball Corporation’s registered trademark. Copyright © Ball Corporation, 1977. Muncie, IN 47302



16

Quadraphonic Clique 11
Dear Sir:

In response to the Quadraphonic
Clique letter in your “Dear Editor” col-
umn of June, 1977, 1 would like to say
that my wife and | are the proud own-
ers of two quadraphonic receivers. We
enjoy SQ, QS, and CD-4, in addition to
having a very good deck for Q8 four-
channel tapes.

We hope that quadraphonic will
come back strong, and we both know
that it has almost unlimited possibil-
ities. Here in the Dallas-Fort Worth
metroplex area, there are a large
number of quadraphonic owners who
despair at the limited number of rec-
ords and tapes presently available.

Joe D. Marchand
Arlington, Tex.

Lux Amplifier Addenda
Dear Sir:

I discovered that | had made an er-
ror in the schematic for the Lux power
amplifier which | reviewed in the
November, 1977, issue of Audio. Here
is a partial schematic that shows the

two spots where | did not note
resistors.
George Pontis
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Best of the Worst
Dear Sir:

How about an article on the 10
worst performers of the year, done by
your record reviewers? This would be a
worthy addition at the end of each
year

I like your magazine very much even
though | don’t subscribe to it. The
reason | buy your magazine off the
newsstand and not by subscription is
the fact that we Canadians have the
worst mail service in the world. In fact,
our postal service is not obligated to
deliver the current issue until the next
one arrives.

William Dang
Calgary, Alta.

Murphy’s Move
Dear Sir:

On page 34 of the November Audio,
I noticed a letter by Boy Wonder W_] J.
Hoge in which reference is made to an
alleged statement by Mrs. Edsel.

Please be informed that Edsel Mur-
phy, his family, and any future issue
that may come forth from him, are the
exclusive property of db Magazine.
We claim this by right, rather than
copyright, since Edsel came to live
here ‘way back in May of 1968 and
ever since has been proving to us just
how correct his basic thesis is.

We can only assume that his wife’s
appearance in Audio is yet one more
manifestation of the pervasiveness of
his law. In fact, | can only hope that
Mrs. Murphy’s appearance in your
pages means that the Murphy clan has
moved to Philadelphia.

Larry Zide
Editor/Publisher
db Magazine
Plainview, N.Y.

BARRETT

Wide Bandwidth Preamp
Corrections
Dear Sir:

I would like to inform builders of the
Wide Bandwidth Preamplifier pub-
lished last February in Audio of a
power supply correction and a
modification to the RIAA circuit which
| recommend. First, the drawing of the
regulated power supply published in
the September issue was accidently
missing two connection dots. There
should have been a dot at the junction
of R48, D1, C12, and the base of Q11.
Similarly, a dot should have been at
the junction of R49, D2, C14, and the
base of Q12. | recommend that a 100
ohm, 2 watt resistor be installed in
series with the base of both Q11 and
Q12. Capacitors C11, C12, C13, and
C14 should each have separate ground
wires to the power supply main ground
point. The inductance of a common
ground wire to these four capacitors
can cause r.f. feedback, and Q11 and
Q12 will become oscillators. Do not
use phone jacks for power supply con-
nectors, they will cause Q11 and Q12
to blow when connected or discon-
nected.

The RIAA circuit can be improved a
great deal by increasing C1 to 0.0022
mF and R3 to 82 ohms. C1 should be a
physically small capacitor. In case the
recommended circuit boards are not
used, the leads to C1 and R3 should be
as short as possible, and the network
formed by these two components
should not be routed close to any
other components in the circuit. It has
been stated erroneously in literature
mailed out in circuit board orders that
a connection dot is missing in Figure 1
of the February article at the junction
of R3 and the emitter of Q1. This
should have been at the junction of R3
and the base of Q1.

W Marshall Leach
Georgia Ins. of Technology
Atlanta, Ga. 30332

Classified Ad Note
Dear Sir:

International Audio Review’s cita-
tion in your classified ad section of a
report in the Boston Audio Society’s
newsletter, The B.A.S. Speaker, appears
without our consent or sanction. /AR’s
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Why Micro-Acoustics
2002-e owners enjoy masic
more than you do.

If you're listening to music with any of the
other high-quality stereo phono cart-idces on the
market today. there's a very good chance
you re missing scmethirng. Something that's
earned us unanimous praise from 2002-e
owners: a significant improvement in sound
quality which can only come from major
advancas in cartridge design.

Twin-pivot dual-bearings. Perhaps the most
unique feature of the 20102-e is its direct-couplec
transducing system. whizh was granted J.S.
Patent No. 3952171. Urlike conventional single-
pivot cartridges. which zan enly be optimizad

for tracking or transien: abiliny. our unique twin-
pivot/c ual-bearing desicn is optimized for

both ckaracteristics —which are equally vital fcr
precise reproduction.

Twir pivots insure superior transierit abi'ity.
enabling the 2C02-e to accurately follow even
the maest complex wavetorms And dual bearirgs
maximize tracking abilitv. so that even difficult
high-level passages car e accurately tracked at
very low stylus forces.

Beryllium cantilever. The 2002-e’s precisely-
formec cantilever is made of ber,llium —an
exotic space-age substance that s 35% lower in
mass than conventional stylus bers. As a result
the cartridge becasts far lower meving mass. con-
tributing further to its sunerior transient ability

and unusually‘transparent sound. By dramatical'y

reducing movirg mass. the 200Z-¢ also reduces
record wear to vanishincly low levels.
Low cartridge ody weight. Mcre ard

records. Since over 95% of today’s reccrds are
warped to some degree. a lighter cartridge mezans
more elfective tracking at lower stylus forces.

At less tFan half the weight cf most high-erd
cartridges. the 2(02-e enables ycu to 2njoy records
that couldn't be trackec by other cartrdges.

The mismatch problem: salvec. Un:il now, an
exact retch between piono cartridge and
preamp ' or receiver) input impedance was re-
quired for flat frequency respons2. The

2002-e s built-in passive micyocircuit eliminates
mismatz" problems by automatically con-

trolling cutput impedance. This microcircuit also
makes ‘he cartridge immune from the effects

of cable capacitance. so the 2002-e may be used
with ali tvpes of tone arns — ever those ‘acking
low-caracitance cables.

Critical acclaim/popular acceptance. Few
contemgporary high-fidelity products have received
such uranimous critica! acelaim. And no other
stereo phono cartridge has been so sucoessful in
satisfyir ¢ the critical demands of today's
sophisticated, dedicated music lovers.

But con't take our word about whky 2002-e
owners enjoy music mere than you do: the proof
is waitirc at your Micro-Acoustics deaier. Or
contact us for more information.

Hear the difference. To help you evaluzte and
compare cartridge tracking and transient
abilities. we've developed a unique demonstra-
tion/test record which is its2lf enjoying wide-
spread critical use and acclaim. (For a postpaid

: ;3 ® copy. send $3.65 to the factor,.)
more tcne arm designers are discover:ng II‘ a Micro-Acoustics Corp.. 8 Wes:chester

the importance o cartridge weight,
especia'ly in tracking warped

$119.00, suggested iist.
© 1977, Micro-Acoustics Corporation

Micro-@Acoustics H RoyGrauLid. Vlarkhcm Ont.

“Because good tracking isn't enough

Plaza. Elmsford NY 10523. in Canada.
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editor and publisher J. Peter Moncrieff
advised us of the ad’s content after he
submitted it to you for publication.
When we registered our strong objec-
tion, he apologized and promised to
eliminate the reference from future
advertisements, but said that it was
too late to recall the one already sub-
mitted. We want to make it absolutely
clear that the opinions we expressed in
the cited article are those of the
member who authored it, not of the
Boston Audio Society. The Boston
Audio Society makes no endorsements
of any kind. It does not endorse the
conclusions of the cited article, and it
does not endorse International Audio
Review.
Michael D. Riggs, Editor
The B.A.S. Speaker
P.O.Box7
Boston, Mass. 02215

Editors Note: The display classified
ad in question appeared in our Novem-
ber, 1977, issue, and was changed by
Moncrieff for December.

Record Problems
Dear Sir:

The September issue of Audio
featured an article about tape print-
through. | would like to describe an in-
teresting phenomenon that occurs with
records. On many of my discs, | hear a
pre-echo which is, to say the least,
quite unpleasant. A great deal of my
records have this problem, but in most
the level is low enough so that it
doesn’t really become annoying.

This is just one of the many prob-
lems that records have. They also have
sibilant S sounds, background noise,
and poor sound quality in general. |
used to think that some of these prob-
lems were due to my system, but after
upgrading it with a more expensive car-
tridge and carefully aligning it, the im-
perfections in my records became
more apparent. On the other hand,
records on imported labels, especially
Deutsche Grammophon and Philips,
sounded great-

Since American record companies
have deemed fit to raise their list
prices to the level of imports, they
should have a product of at least equal
quality. | feel that the record com-
panies should try to improve the sound
quality of their records to give some
justification for their ever increasing
prices.

Robert Herbin
Yonkers, N.Y.

Lirpa Ecstasy
Dear Sir:

Believing as | do in adages, “Love
thy neighbor but don’t get caught”” and

“Do unto others and split,” | am com-
pelled to share a unique use of the Lir-
pa | with you. | stumbled upon this
quite by accident. In a recent (Moham-
mad) Ali fight, | am sure that it was the
Inoki fight, because before it | wrote:
He float like butterfly,
He sting like bee,
But the jokyo
in Tokyo
Is the ripoff to see.

before the exhibition

Shortly
started, | connected the audio output
of the TV set to the input of the Lirpa I
In so doing, the feedback from the Lir-
pa completely obliterated the TV pic-
ture. Then | noted another improve-

ment . . . the intermodulation distor-
tion of the sound became so strong
that the sound coming from the TV
could not be heard. The hum could not
be measured in dBs. But I can tell you
it Hertz the ears. Because | have a low
threshold of ooms (as in Ram Dass
ooms) resistance, | went quickly into a
trance-like state of bliss. When | came
out of the trance, the fight was over. It
was the greatest Ali fight | have ever
seen. | have also used this same TV- Lir-
pa hookup during the Mr. Whipple/
Charmin’ commercials to great ad-
vantage.
E. Claude Farnsworth 111
Racine Wis.

Unexpected Expenditures
Dear Sir:

Several years ago | decided to take
the plunge and make a considerable in-
vestment in audio gear. On the whole,
| have been quite pleased with my
decision. Recently, however, | have
become aware of a problem which ap-
pears to plague most audio enthus-
iasts.

After giving me years of trouble free
service, my equipment has now started
to need repairs (coincidentally, this ap-
peared to occur just at the expiration
of my warranty period). This did not
cause me any distress _ after all,

$5

BARRETT

nothing is perfect. | assumed that ob-
taining these repairs would be a minor
annoyance. But, not so.

Despite the fact that | live some
distance from a major urban area, | am
able to obtain repairs for appliances,
cars, etc. in the local community. Not
so with audio gear. One factory-
authorized station wouldn’t even look
at my equipment until it had been in
the shop for three weeks and they con-
sidered that generous. In and out

repair times of six weeks are not
unheard of
In addition, some manufacturers

and distributors do not seem to be
overly concerned about providing ser-
vice. One well-known manufacturer
limited his communication to me to a
toll-free line which told me where |
might get service. In another situation,
the turntable | am using has had three
distributors in as many years, and the
current distributor seems to be un-
concerned about models he did not
originally handle.

Initially 1 was told that repairs were
hard to obtain because the equipment
was so complex. | pointed out, how-
ever, that one model needed a new
pilot light which could easily be
replaced, while the other component
had a mechanical problem. Besides, |
doubt that audio equipment is much
more complex than, say, a color TV.

| cannot think of any other merchan-
dise that is comparable in price, qual-
ity, and prestige which offers such
shoddy warranty and repair service.
This simply would not be tolerated in
other industries. Since my own work re-
quires dealing with closed-circuit TV
equipment, | know from experience
that service in this field is both fast and
efficient. Either audiophiles are overly
meek about this situation, or the in-
dustry hasn’t caught on to the fact that
his kind of dis-service either has or will
nullify most of the advertising thrown
at us.

| feel that the number of repair ser-
vice facilities and the typical repair
time for a hi-fi component should be
studied by a publication such as yours.

Bernard R. Kingsley
Apple Creek, O.

Editor’'s Note: We currently have in
house an article examining the service
practices and attitudes about war-
rantees of various major brand service
managers and service facilities. While it
appears that most audio buffs ex-
perience substantially better service
than has Mr. Kingsley, it does appear
that there are several steps which can
be taken by the consumer which will
lead to better and quicker repairs. We
anticipate that the article will be
published early this year. — E.P.
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IF YOU HAVE AN EAR FOR MUSIC,

YOU NEED THREE HEADS TO TAPE IT.

2-Head Cassette Recorders made home recording convenient.
Now the 3-Head Fisher CR5120 makes it professional.

It really isn’t fair to compare the Fisher
Studio Standard CR5120 to other cas-
sette recorders. Its superior flexibility and
performance are comparable only to the
most sophisticated reel-to-reel tape decks.
The CR5120 combines the conveni-

4-micron record head for high output
with an incredible 64dB signal-to-noise
ratio...and a playback head having a very
narrow gap (1.6 micron) for extended
frequency response—30 to 18,000 Hz,
+3dB. The result is sound recorded on

ence of cassette
with 3-head
tape/source
monitoring. The ‘
CR5120 delivers
exceptional per-
formance with
important re-
cording features

like Dolby* noise
reduction, signal

limiting, and |
indi- ERASE HEAD RECOR
LED peak indi H ECORD
cators. CAPSTAN
Eliminate PINCH ROLLER

Guesswork. The only way to make con-
sistently perfect high fidelity recordings is
to compare the quality of the taped sig-
nal to the original while the tape is actu-
ally being made. Studio engineers call
this “monitoring,” and it can only be ac-
complished on a 3-head tape deck.
Monitoring subjects every inch of tape to
instantaneous analysis by the most sensi-
tive acoustic device available—the
human ear—assuring a perfect “take”
without guesswork.

Better Sound. Nearly ali cassette decks
have two tape heads—an erase head
and a record/playback head. Even the
best of them exhibit certain unavoidable
compromises due to the combination
record/playback head configuration.
These compromises, although accepted
by the industry, were not acceptable to
Fisher engineers. They created the
CR5120, a major advancement in cas-
sette deck technology utilizing three sep-
arate, precision long-life ferrite tape
heads: erase, record, and playback.
Fisher engineers developed a wide-gap

CR5120

=

Ao ~Cfhnitared v E1SNIT 8>

PLAYBACK
HEAD

the CR5120 is
i exactly like the orig-

" !l inal. No more...and
@w no less.

/ A recording studio
engineer would
never consider re-
cording without the
improved perfor-
mance and moni-
toring capabilities
of a 3-head tape
deck—and neither
should you.

The CR5120 pro-
vides a tape/source monitor switch for
instantaneous comparison while listen-
ing.

2-Motor, Dual-Capstan Tape Transport.
Professional recording requires tape
alignment exactly perpendicular to the
tape heads. To accomplish this, Fisher
engineers equipped the CR5120 with two
capstan/pinch roller assemblies: one
preceding, the other following the tape
heads. Both capstans are micro-ground
for absolute concentricity; and each is
fitted with a heavy, dynamically balanced
flywheel for smooth operation. The
capstans are driven by a servo-controlled

PINCH ROLLER
CAPSTAN

REEL DRIVE FLYWHEEL
SUPPLY REEL

DC SERVO-
CONTROLLED

—T CAPSTAN
MOTOR

FLYWHEELS

Hall-effect DC motor for absolute speed
accuracy, independent of fluctuations in
AC line voltage. A second, DC-controlled
motor provides the proper hold-back
tension. This configuration, standard for
professional recording equipment, is re-
sponsible for the CR5120’s exceptionally
low wow and flutter specification of
0.04% WRMS ... performance superior
to most reel-to-reel decks.

Dual Dolby Noise Reduction For Tape and
FM. The CR5120 utilizes Dolby noise re-
duction to suppress tape hiss, improving
recorded dynamic range up to 10dB. It
incorporates separate

record and playback OaLey

F 0o
Dolby IC circuitry so M NEBY
that both the source on

and monitored signals

are simultaneously Q
Dolby processed—a

feature found only in

the most advanced

recording systems. Dolby circuitry is also
provided to decode Dolby FM broad-
casts.

Other Professional Features. Separate
input and output controls for each chan-
nel provide maximum flexibility. Two il-
luminated VU meters, each with an LED
peak indicator calibrated to + 3 VU for
accurate visual monitoring.

Switchable limiter circuitry prevents dis-
tortion due to tape saturation. A three-
digit counter with memory is included to
quickly, automatically, locate the start of
a recorded program.

The Final Word. The unique Fisher
CR5120 is priced about $400:* Available
at fine audio stores or the audio depart-
ment of better department stores.

For location of nearest Fisher dealer, call
toll free 1/800/528-6050, ext. 871 from
anywhere in U.S. Arizona residents
call ]/955 9710, ext. 871.

The first name in high fidelity.
© 1977. Fisher Corporation,
21314 Lassen St.. Chatsworth, Calif 91311
Dolby is a trademark of Dolby Labs. Inc.

Mig. suggested retail price. Actual sale price is
determined by dealer

»

Specifications

Frequency
Response
(record/playback)

Standard Tape 30-15,000 Hz, = 3dB

CrO: Tape 30-18.000 Hz, + 3dB
| Wow & Flutter 0.04% WRMS
| Signal to Noise

Ratio 64dB

Dimensions 6% x 17%" x 12%"

7l {(HxWxD)
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Bert Whyte

In New York, there is a snap in the
air, and the autumnal colors have
come. Even without these harbingers
of Fall, I know the season is upon us by
the number of press releases and in-
vitations to press conferences to
preview new audio equipment. The
Audio Engineering Society reminds me
| am due at the 58th convention at the
Waldorf, November 4-7. No sooner do
we catch our breath, when we check
into Terry Rogers’ “New York Hi-Fi
Stereo Music Show” at the Statler
Hilton, running from November 10th
through the 13th. There has been much
controversy about the value of "“hotel
hi-fi shows” to audio manufacturers.
Be that as it may, the show appears to
be ""sold out.” Since this is the first hi-fi
show in New York in over four years,
interest among the audiophiles is sure
to be high, and the audio companies

are going to tempt them with a
plethora of new products.
You may recall that | visited

Studer/Revox in Zurich during July of
1976, and Willi Studer gave me a “’look
see’’ at some new developments, with
intimations of other products to come.
Thus, when F recently received an in-
vitation to a Revox press conference, |
felt sure | would be shown a new
generation of Revox audio com-
ponents. Not only did they show the
new B77 tape recorder | expected, but
the B760, a new quartz-controlled
digital FM tuner; the B750, a 60
watt/channel @ 4 ohm integrated
amplifier, and, totally unexpected
from Revox, a very sophisticated,
quartz-controlled, direct-drive turn-
table with a tangential-tracking
tonearm!

Revox Roundup

The B77 is a new tape recorder, but
it is not the successor to the A77,
which stays in the line. It does however
retain many of the features of the A77,
such as the diecast chassis, the
outside-rotor supply and take-up
motors, and the servo-controlled,
direct-drive capstan motor. New on the
B77 is full electronic logic control of
tape motion. There are no levers or

relays and any of the drive modes can

be entered directly without going
through the Stop mode. There are new
record and playback electronics, with
the bias oscillator putting out 150 kHz.
Revox is particularly proud of the 24-
dB headroom on the B77 in both
record and playback, which puts it
right up with the professional
recorders in this respect. Revox also
makes a point of their frequency
response of 30 Hz-20 kHz, +3dB @ 7.5
ips, noting that their 0 dB point is at 1
kHz, thus their worst case droop at the
upper and lower frequency extremes is
only 3 dB. Revox makes much of the
fact that their heads, made in their

Revox B77 tape recorder

own plant, do not exhibit the low-
frequency head-bump excursions,
which are a design anomaly present
even in some of the best professional
heads. A very strong claim is made for
the wear characteristics of the B77
magnetic heads, stating that head life
cannot be surpassed by any recorder
currently on the market. The B77
employs new VU meters, considerably
larger than the meters on the A77, and
they are fitted with long scales and
LED over- modulation indicators. To
the right of the head assembly, the B77
sports a new splicing block with built-
in shears. New muting circuits are used
which prevents source/tape monitor
switching transients from affecting the
recorded signal. Electrically, the B77
claims a S/N ratio of 66 dB @ 7.5 ips,

half-track “A” weighted, and total har-
monic distortion of 1 per cent for the
record/play cycle. The B77 will be
available with quarter or half-track
head configuration with tape speeds of
375 and 75 ips. No doubt, a high-
speed (7.5/15 ips) version will ultimate-
ly be available, as was the case with
the A77. The suggested price of the
B77 is $1195.00. With a recorder in this
price and quality range, there will be
some who question the use of micro-
phones with unbalanced lines and in-
put impedances 600 ohms and up.
However, with most high-quality mikes
having impedances of 50-150 ohms,
this shouldn’t be much ot a problem.
Another point of controversy is that
bias and equalization facilities are not
available on the front panel nor does
the playback potentiometer control
the VU meter movement, making the
use of alignment tapes difficult. With
any new tape recorder there is bound
to be some nit-picking. All in all
though, the B77 seems to have a lot go-
ing for it, and with Willi Studer’s well-
founded reputation for high quality, it
should prove to be a fine performing
tape recorder. Time and testing will
tell!

Revox, like many other audio com-
panies these days, evidently wants to
have a full line of components to offer
audiophiles. Their B760 digital FM
tuner is a very sophisticated unit,
utilizing frequency synthesizer tuning
controlled from a quartz reference
crystal. There are 15 pushbuttons
which can activate a CMOS memory
and store the frequencies of 15 sta-
tions. Tuning is as simple as pressing a
button, and the number of the station,
and the station frequency is digitally
displayed. A 68.18 nS digital FM
demodulator is a feature, and the unit
has very wide bandwidth and linearity,
plus very low distortion. A Dolby card
can be plugged into the tuner for
decoding of Dolby FM broadcasts.

The B750 integrated amplifier puts
out 60 watts/channel into 4 ohms, with
THD less than 0.1 per cent up to full
output. A fully complementary push-
pull output stage is featured for each
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If you believe that perfection is a thing of the past, take a good
look at the Nakamichi 410 Preamplifier, 420 Power Amplifier
and 430 FM Tuner—the most elegantly compact, best per-
forming trio of components on the market today.

Timelessly styled, they adapt to the most limited spaces (each
measures less than 9”x16"x3'% ") and can be arranged in an
endless variety of ways. Altogether, they occupy less space
than most receivers, yet, since each is a separate compo-
nent, the three easily adapt to unusual space requirements.
Installed “bare”, they are a handsome addition to any
interior; attractive walnut finish enclosures are available at
smail additional cost.

Each, of course, embodies world-famous no-compromise
Nakamichi engineering and quality construction... with the
distinctive ‘‘feel” of meticulous manufacture. The 410
Preamplifier and 420 Power Ampilifier have established that
great things do indeed come in small packages. Both
challenge the theoretical limits of error-free amplification
Performance specifications, such as a phono equivalent
input noise figure of - 140dB (IHF-A) or a power amplifier THD
figure of under 0.0008% (@ 1kHz and any power level below
clipping), are proof of Nakamichi's highly advanced engi-
neering know-how and skill.

Perfection...from Nakamichi k= sl ST T .

The recently introduced 430 FM Tuner completes the system. SEESE -V Y
it utilizes a specially-designed linear-phase IF stage, resuiting
in distortion of less than 0.06% in mono, 0.09% in stereo. A
phase-locked-loop multiplex demodulator ensures maximum
stereo separation. Nakamichi's tuning lamp system with
“self-lock” circuitry makes pinpoint station seiection a
breeze. Other features include narrow/wide selectivity
switching, defeatable interstation muting, hi-blend, and an
optional plug-in card for Dolby* FM. FM broadcast quality will
have to improve tremendously before the 430 can be fuily
appreciated.

The most pleasant surprise will come when you price the
Nakamichi 410, 420 and 430—they are amazingly affordable.
So, if you're limited by space or budget, but unwilling to
compromise on quality or performance, nothing could be
more perfect. See and hear them at your Nakamichi dealer
soon. For further information, write Nakamichi Research
(USA), Inc., 220 Westbury Ave., Carle Place, NY. 11514,

"Dolby is a Trademark of Dolby Laboratones, Inc

Nakamichi e
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channel, and Revox makes the eye-
brow-raising claim that the amplifier
has no transient intermodulation
distortion! A unique feature is that the
two amplifier sections can be sep-
arated by switching for separate use or
for coupling to an external equalizer.
Surprise of the Revox press con-
ference was the B790 turntable, a
direct-drive turntable with servo elec-
tronics phase locked to a quartz
reference Nice, but nothing too
unusual there. Ah, but the arm is
another matter. After a record s
placed on the turntable, an arm cradle

assembly is swung into position and an
ultra-short arm, less than 2 inches in
length, tangentially tracks the record.
The arm is servo controlled, with a
geared servo motor guiding the tone-
arm cradle across the record Two
photo diodes on the end of the arm
receive infra-red light from an LED
through a slot in the arm. Any canting
of the arm from perpendicularity
causes an assymetrical amount of light
at the diodes, the servo pre-amplifier
detects this, and appropriate correc-
tion is made. Lowering and lifting of
the arm is via electro-magnetic con-

Comments from _
High Fidelity:

“The speakers produce a
sound that is clear and well
detailed and — if you want it
that way — loud. Transient
response is crisp . . .Things
seem to be accurately posi-
tioned from left to right . . . .”

“Surely, all things consider-
ed, the design of the Ohm C:
represents a fine achieve-
ment. With classical music its
performance is adequate
with something to spare. And
with popular music
— wow!”

and other comments from audiocritics
about Ohm C: loudspeakers:

Comments from The Com-
plete Guide to Stereo/Hifi
Equipment:

“The C:is a high-efficiency
speaker with ruler-flat re-
sponse to 37 Hz., high-power
handling capability, very
smooth treble response, and
excellent dispersion. Con-
sidering the size of the box,
performance, and price, the
Ohm C: must be reckoned
with as one of the better
speaker values available . . . .
Ohm speakers are very well
made, and we recommend

this model highly.”

241 Taaffe Place, Brooklyn, N.Y. 11205

Enter No. 34 on Reader Service Card

trol. An Ortofon VMS20E phono car-
tridge is supplied with the unit, and
while it is not a special type, changing
of the cartridge is supposed to be a
factory matter. | don’t know whether
you are “locked” into the Ortofon car-
tridge. It is a fine cartridge, but if
someone prefers another brand, this
may pose problems. In any case, this a
unique, “hands off”" turntable that pro-

vides optimum tangential tracking
Price is supposed to be “around
$700.00."

Technics Triumph

Hard on the heels of the Revox con-
ference, Technics held a press con-
ference and introduced some new
components that really had us all
agog. How about a 350-watt-per- chan-
nel, class-A d.c stereo power

amplifier! This is the rating of their
SE-A1 unit which is claimed to have no
more than 0.003 per cent THD from 20
Hz to 20 kHz. At 1 kHz, they state the
THD is unmeasureable on the best test
equipment. All this is accomplished by

Technics SE-A1 amplifier

what Technics calls “class-A plus”
operation. In their explanation, a
class-A amplifier, of about two watts
power, has its power supply ground
potential floated, while a high voltage,
synchronized with the amplitude of
the audio signal, is applied from an in-
dependent power supply amplifier.
The output of the “class-A plus’ is con-
nected directly to the speaker ter-
minals in push-pull operation, thereby
eliminating switching and crossover
distortion. To do all this, a total of
eight separate power supply stages
have been incorporated, four for each
channel, in this bi-monophonic con-
structed amplifier. Four electrolytic
capacitors of 100,000 uF each have
been coupled to the class-A amplifier,
and another four capacitors of 22,000
ub each are connected to the power
supply amplifier. Both left and right
channels also include high capacity,
low d.c. resistance toroidal
transformers. All coupling capacitors
have been eliminated from the signal
path, including the negative feedback
loop. The problem of d.c. drift, com-
mon to all d.c. coupled amplifiers, was

AUDIO ¢ January 1978



ARE YOU BLAMING YOUR
TAPE RECORDER
FOR PROBLEMS CAUSED
BY YOUR TAPES?

Every day people
all over the country go
into hi fi dealers with
complaints about their
tape recorders.

When in reality what
they should be com-
plaining about is their
tapes.

Because the fact is,a
lot of the problems that
plague tape recorders
can be attributed to bad
tape.

ulli’ ( lll
HEAD WEAR IS CAUSED BY YOUR
RECORDER. OR IS IT?

If you have to clean
your tape heads more
than usual, for example,
it could be your tape
doesn't have a special
nonabrasive head
cleaner.

/\/\oxell has one.

our recorder jams
it con e any number of
things. Maxell does
something to prevent all
of them.

We make our
cassette shells of high
impact polysfyrene And
then so they won't crack

i

h 2, 5~
JAMMING 1S CAUSED BY YOUR
RECORDER. OR IS IT?

even after years of use,

we finish them to toler-
ances as much as 60%
higher than industry
standards.

Inside, we use free
rolling Delrin rollers so
the tape doesn't stick.

And finclly, we
screw instecd of weld
everything together
because screws make

for stronger cassettes.

If your recorder fre-
quently suffers lapses in
sound, it could oe the
tape is of inferior quality.
And nobody's bothered
testing the tape for

dropouts before it leaves ==
the factory.

POOR TRACKING 15 CAUSED BY
YOUR RECORDER. OR IS IT?
step of the way it's
checked for even the
slightest inconsistencies.
So if youre having
problems with your
recorder, try a Maxell
cassette, 8-track or reel-
to-reel tape. 23
You might find there's
really nothing wrong
with your tape recorder,
just with your tape.

DROPOUTS ARE CAUSHD BY YOUF
RECORDER. OR ARE THEY?

Maxell tape 1s made
of only the finest poly-
esters. And then every

maxellm 35-

Sound RecardingTape

HrO-tpm/ExWnge

! maxellm.ST-QO
8-Track Cartridge e

H-Output/ Exterded Range
451 Steren & Quad Compatils
1 8BS TR ® o omem g
| W OB e o emn b v

/ "lllllllillllllllIIIIIHHIHIl

4 maxelitc C90

Hi-Otex,
Uitra-Dynarme Cassette Tape H'Q"E
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solved with an active, thermal servo-
control amplifier, independent from
the signal path. With this new circuitry,
in spite of the huge 350-watt/channel
output, the amplifier is not overly
large, although it weighs 112 Ibs. and
does not get hot enough to require a
cooling fan. This is, of course, in
marked contrast to most class-A
amplifiers. Frequency response of the
SE-A1 from d.c. to 200 kHz is +0, -1
dB; S/N ratio, IHF “A” weighted, is 120
dB, and the unit has a slew rate of 70
volts per microsecond. The amplifier
has two special +10to —50 dB, rapid-
response, peak-reading power meters,

with switches for 4-, 6-, 8- and 16-ohm
readings. It has four sets of speaker ter-
minals with four independent level
controls. Input terminals are gold-
plated. Obviously, a class-A amplifier
of this power breaks new grounds and
is most likely the prototype for a whole
new family of class-A amplifiers. It is
incontestably the tops in one category
... price. Are you ready, fellas? = .
$4000.00!

As a companion unit to the SE-A1
amplifier, Technics introduced their
SU-A2 d.c. control amplifier, which
combines the functions of a preampli-
fier and parametric equalizer. Class-A

What neither the hi-fi slicks
nor the “undergrounds”
will tell you.

Consider the dilemma of the
serious audio enthusiast looking for
sophisticated guidance and tough,
no-nonsense equipment reviews.

The big, commercial hi-fi
magazines can’t afford to offend their
advertisers. Most of their reviewers are
ultraconservative company men who
never met an amplifier they didn’t like.
The so-called underground audiophile
reviews are somewhat more helpful,
since they at least report truthfully what
they heard from where they were
sitting. Unfortunately, most of them are
untutored in physics, mathematics and
electrical engineering, so they’re unable
to deflate technical mumbo jumbo

==
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In this issue:

The speaker surrveyiat last, with 13 systems from
$224 10 $5200 a pair compared in this first
go-around. (The $5200 one sounded best. alas.)

Our power amptlifier survey continues in o rather ’
positive vein, especially since this second batch |
includes our new reference standard.

We launch what may be our most important and. to
some, most disturbing inquirs so far: an updated
| investigation of the cartridge/arm/turntable
relationship. Including 10 tone-arm and turntable
reviews for openers.

Plus, of course, our regular features.
L o _

or to distinguish defective design from
defective operation. (One of them
recently reported a 16,000 Hz peak in a
power amplifier!)

Only when The Audio Critic
appeared on the scene early in 1977 did
a satisfactory alternative become
available. Six times a year, The Audio
Critic lays it right on the line, both
subjectively and objectively. It still
gives top priority to listening tests but
firmly believes in verifying its conclusions
in its own well-equipped laboratory.

Its staff is equally at ease with Mozart,
Pink Floyd, spectrum analyzers and the
difference between Butterworth and
Chebyshev filter response. And it’s
100% noncommercial, accepting
advertising neither from manufacturers
nor from dealers. So no one can inhibit
or influence its reviews. Some of these
are already classics — the first to point
out little-known products of great

merit, and to demolish sacred cows,
pretentious hypes and downright frauds.

One year’s subscription to The
Audio Critic (six issues) costs $28,
first-class mail only. (No Canadian
dollars, please!) For overseas airmail,
add $5. No single copies are sold for
any reason whatsoever, but the unused
portion of canceled subscriptions is
refundable on request.

We strongly suggest that you
begin your subscription with Volume 1,
Number 1, in order to own a complete
set and be thoroughly familiar with
our approach. If you wish, however, we’ll
start you with any issue you specify.
And we’ll do the same for anyone whom
you want to surprise with a Christmas
gift subscription.

Send your $28 for your first six
issues today to The Audio Critic,

Box 392, Bronxville, New York 10708.

amplifier operation is employed in all
stages of the SU-A2 and is claimed to
completely eliminate all switching and
crossover distortion. There is a
separate phono input for moving-coil
cartridges with a S/N of 80 dB @ 100
uV. The phono input for moving-

e0o s 0000 Y Y

Technics SU-A2

magnet cartridges is said to have the
astonishing S/N ratio of 107 dB for 10
mV! The MM input signal is claimed to
have less than 0.003 per cent THD
from 20 Hz to 20 kHz. As in the power
amplifier, all coupling capacitors in
the signal path have been eliminated.
The equalizer circuit is completely d.c
The d c. drift is again under control of
thermal servo circuits. The pre-
amplifier has fade-in/fade-out, touch-
type switches which eliminate cross-
talk signal leakage and shock noise by
utilizing reed relays for optimum swit-
ching. This unit has “whistles and
bells” galore . . . a built- in oscillator
which produces sine waves, square
waves, pink noise, and warble tone
signals, plus a universal frequency
equalizer. There are special meters for
peak and average modes, and peak
hold as well. All input and output ter-
minals are gold-plated I could go
on and on, but you get the idea!
Another $4000 00 will mate this pre-
amp control unit with that nice 350-
watt amplifier. Can’t you just see this
$8000.00 pair showing up as "‘his and
her” baubles in the Neiman-Marcus
Christmas catalog?

AES Prelude

The 58th AES convention at the
Waldorf is shaping up as one of the
biggest ever. In fact, new areas of the
hotel are being used for the first time.
As | have pointed out before, the AES
is becoming a mini hi-fi show, with this
year over 30 companies presenting
sound demonstrations, necessitating a
move to the 10th floor. The trend to
digital recording may well begin at this
convention, with a number of systems
finally available for commercial use
The showing of a digitally-encoded
audio disc with laser read-out, a /a the
Philips/MCA videodisc, by Teac at the
Tokyo Audio Fair, may give added im-
petus to the idea of digital recording.
As usual, | will bring you a complete
report on the audio products making
news at the AES convention. A
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Sony's reputation
or quality isnow b

challenged byits
repuﬂtal;li;gl;e fo?%alue.

For elegant engineering anc tec--
nical finesse, the world I>oks to Sony.

But whzt is often overlooked is the
soid value that Sony regresents.

Witness three in-portant Sony
receivers: The STR-680CSD, $565. ~he
STR-5800SD, $450. Anc the STR-43)0SD,
priced at $350.(Mfr's. Suggested Rezait)

We respectfully care any manufzc-
turer to give you features like these zt
prices like those

Sony. Your local power compeny.
The 6800, 5800 and 4800 are rated at 30,
55 and 35 watts, respectively. Minirwn:
RMS at 8 ohms. from 20 to 20kHz, &t
0.1% TH.D. And keep in. mind trat we'ra
conservalive; tcugher on our ratings than
any independent rating lab would be.

Get out of the Dolby doldrums.

If vour favorite station is Doibyizad, rest
assured that these receivers have a com-
plete FM Dolby noise reduction system.
That m:nimizes noise and over-loac
distortion.

Acousti-Comp is no small
compensation. For listening at all levels, an
exclusive 3-position loudness adjus:mant.
It compensates for the lack of highs, lows,
or midrange. Insuring accurate reprocuc:
tion rega-dless of room acoustics o-
speaker deficiencies.

A new transistor is invented!

You may not have hea-d it on the naws,

but news it is. Our LEC (low emitter ccn-
centration) trarsistor is designed, made
by, and exclusive to Scny. It guaranzees

low noise. and a wide dynamic range.

You'll be glad you use our dia..

The dials on these receivers incarporate an
LED that doubles in length wher the sta-
tion is being properly received. That's oart
of what we call f'uman engineering—znd
it's basec on the observation thet
machines don't use cur machines, oeop'e
do. So also you'll find a stereo indication
light, signal strength meter, and more. All
placed for your convenience, not ours

So to all those wrio are strugglirg
to matchi Sony's quality, now you have to
match our prices, toa.

SONY
/AUIDIO

© 1977 Sony Corp. of £merica. Sony, 9 W. 57 St-N.Y, N.¥. 10019
SONY sa trademark of Sony Corp 4

Enter No. 46 on Reader Service Card
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Community Light
Catalog

Product specifications for the firm’s
radial, straight high-frequency,
multicell, and cone-driven horns and
cabinets, along with information on
drivers, accessories, and systems
design and application. Also included
are detailed comparative measure-
ments of the firm’s products versus
similar products from other well-
known makers. These measurements
give coverage angle by frequency and
6 12, and 20 dB down points, along
with data on system Q, D, and sen-
sitivity for 1-watt of pink noise input.

Enter No. 80 on Reader Service Card

STR Loudspeaker

The STR Delta 3-way, acoustic
suspension loudspeaker features a 10-
in. woofer with a high flux density
(8,500 gauss], 20-oz. magnet and a low
loss voice coil, a 12-cm mid-range

driver, and a Metastic slot, solid-state
tweeter. The rated output level is 99
dB SPL at 1 meter on axis with 1 watt
rms power at 100 Hz. Amplifier power
limits are a minimum 10 watts rms/ch
and maximum 75 watts rms/ch, while
frequency response is specified as 37
Hz to 31 kHz. Price: $200.00.
Enter No. 81 on Reader Service Card

Burwen Headphones

The PMB 6 headphones feature a
push-pull orthodynamic driver, which
utilizes a thin voice-coil diaphragm
printed with coaxial conductors and
positioned between two perforated

disc magnets. The frequency response
is 16-23,000 Hz, THD 0.3 per cent,
maximum sound pressure level 121 dB
at 1 kHz, and impedance is 140. Price:
$8995.

Enter No. 82 on Reader Service Card

PS Audio
Preamplifier

The PS 1l preamplifier features
passive RIAA equalization with an
accuracy of £0.2 dB re: RIAA; rated
harmonic, IM, and TIM distortion
figures of 0.01 per cent; a gain of 40 dB
@ 1 kHz, and a S/N ratio of 78 dB A"
weighted re:10 mV. The input impe-
dance is 47 kilohms, the input overload
of 380 mv@ 1 kHz, and an output
impedance of 68 kilohms. Price:
$119.95.

Enter No. 83 on Reader Service Card

Koss Loudspeaker

The Model CM/1030 four-way
loudspeaker system has a 10 in
woofer, two 4% in. mid-range drivers,
and two 1 in. tweeters. The vented-box
design was tuned to Thiele-Small
parameters using a computer to
specify relations between cabinet
design, drivers, and crossover for the
optimum trade-offs between low- fre-
quency cut-off, efficiency, and box
volume. Bandpass response [3 dB
down points] is 29 Hz to 19,000 Hz,
recommended amplifier power rating
is 15 to 200 watts per channel It
measures 16% in. x 14%2 in x 39 in. and
weighs 74 [bs. Price: $385.00.

Enter No. 84 on Reader Service Card

Books on Tape Catalog
The free Summer 1977 Complete
Catalog lists 75 titles of full-length
readings by best-selling authors
recorded on rental cassettes of 1 or
114 hours. Categories of books include
Americana, classics, fiction, history
and war, non-fiction, and travel and
adventure. Price: $6.50, $7.00, $7.50
(depending on book length), plus $1.75
per book for postage and handling.
Enter No. 85 on Reader Service Card

BGW Stereo System
Control Center

The Model 203 contains a dual-band
phono preamplifier design, a high out-
put line amplifier, dual voltage-
regulated power supply circuitry, ac-
tive 18 dB per-octave subsonic and
scratch filters, high/low gain switch for
optimizing signal-to-noise ratios, front-
panel tape-copy and headphone jacks,
and provisions for remote moving-coil
pre-preamplifier and remote a.c.
power switching. Input impedance for
phono is 47 kilohms, input overload for
phono is 100 millivolts at 1 kHz, rated
output is 4 volts rms into 5 kilohms,
total harmonic distortion is less than
0.01 per cent at rated output 20 Hz-20
kHz, S/N ratio is 88 dB, and frequency
response is £0.2)dB, 20 Hz to 20 kHz
from level inputs. Price $649.00.

Enter No. 86 on Reader Service Card

BGW Power Amplifier

The Model 410 stereo power am-
plifier features an arc-scale, peak
reading L.ED. display, controls for
adjustment of input sensitivity and

speaker selection, a headphone output
jack, high-speed arc-interrupting and

relay speaker protection circuitry,
and complementary symmetry,d.c -
coupled design. The unit delivers 200
watts continous power into 8 ohms,
with 0.05 per cent THD. Price: $699.00
Enter No. 87 on Reader Service Card
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METRON/Me . . . tran/r
(CR Definition ‘““measure . . ."")

THE METRON GROUP—a small, internatiomsd
bend of ingenious engireers, scientists, and as
sarted crazies bent on expading the boundaries »°
avdio technology.

Our group is informal motivated and well cre-
dentialed. We are trying to correlate the bhex
m3asurement technology available with enlightened
listening experience—thet s, reconcile subjective
orinions and objective test data. Some people sa~
thes is difficult. Some say it*s downright impossibke.
Our group seems to think that it's probably some-
waere in between, 30 we ere irying anyway.

We are well supported by the financial and tech-
ndogical resources of a large independent audie
manufacturer. Independ:n-e from conglomeraie
rezl tape makes this deep conmitment possible.

The initial Metron electronic products ha-e
irpressive spec's indeec, Jut we also know tha:
i pressive spec’s and impeccable sound dor':
necessarily correlate. We have concentrated en
psrameters that contribute most directly to the
listening experience.

The Model PR-1 Preamplifier Control Center

¢ Enormous dynamic range due to high supplr
voltages and low noise

Model M-200

High slewing rate: 100 \'/us

Accurite RIAA equalizations: —.15dB

Low transiert L. M. Distcrtion

Fully ~egalated, symmetrical traccimg power

supplizs

¢ Every air tlock from input to oatp it is double
differ=ntle., full complementary high voltage,
discrede, vt1 optimum ocal feadback

¢ No rulbin 3 contaci potentiometers vsed in signal

paths

All co=tro s in sigmal path are gaagad. precision

silverplat=d attemuators with fixed deposited

film resisters

* 7 inpus amd 5 outputs up to - 23dBm 12 velts)

THD less t1an .005% 20Hz-20kHz

The Masdel 4200 Power Amplifier

¢ Symmetrizal, diferertial, full complimentary
circuity

50 V/,s slewing ra-e

Clips g~ace lully with rasid dynamic recovery
Low transient IM distortion

Relay malfunction protection (No D.C. fuses)

RMS inmtegrating msters

Minimam power at clipping: 200 Watts RMS/per
channel inio 4Q

Distort-on .02% THD at 125 watts RMS per
channel info BQ, 20Hz to 20 kHz

Model A-4080

¢ Moise: —92dB< 1.0 velt, Dynam ¢ Eange: 123d8

The Modcel A-4000 Power Amplifier
Same specificaticns as M200 including: #

* Sampl: and told peak reading meterz/50dB
range

¢ Source and speaser switching

¢ H2adp-one oufput

Massive, independeat power supplies fc each

czanned

¢ Imlependent, tersidal potted pc wer “ransfermers

Thermostatically controlled forced air coo.mg

Minimum power at clipping: 630 watts RI4S”per

czanned in 4Q

Destartion: <.02% THD, 20Hz-20 kEZ, 356 watts

per chznnel into 8Q

<04% THD, 2C Rz— 20kHz, 55C watis per ¢ 1amnel

imto 45

Noise: 92dB <L( voil, Dynamic Range: 126 4B

These mitial tkree coducts distill the essznce of
two high-technolegy cultures inte a total ameplifica-
tion system without peer. The construction is ele-
gani, meilculous and precise. The components are
fabricated from the finest materials to meet the
mosi stringent specifications.

Listen and compare these exclusive products
against the costliest high-technoiogy offerings and
you will agree indeed, they have no peer
yet, they are very affordeble!

Enter No. 12 on R2ader Service Card

e =

THE METRON GROUP

Cerwin-Vega! 12250 Maentague Street, Arleta, California 91331 (213) 896-0777
In Canada: Cerwin-Vaga Canada Ltd.., 19 Malley Road, Scarborough, Ontario (416) 752-7530

ModeEPR-1
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Used
loudspeakers

Every Allison speaker system you buy
as new has actually been “used" for 20
minutes to a half hour. Spending this
much time on our test program gives us
the confidence to publish a most com-
plete set of specifications for our prod-
ucts, and to provide a full warranty that
every one will meet those specifica-
tions within =2 dB for at least five
years.

To that end, we manufacture all our
drivers and crossover networks our-
selves. (Most of our competitors do
not.) We test every driver and every
crossover board (not just a random
sample) to a set of close-tolerance
standards. Only those that meet the
standards are installed in cabinets.
Then every completed system must
pass another long series of perform-
ance tests, before the cabinet gets
its final coat of oil finish, a careful
visual inspection, and is packed for
shipment.

We don't have to guess what'’s inside
our shipping cartons. We know. {f you
too would like to know, we'll be glad to
send you our free 10-page catalog on
request. It includes complete specifi-
cations and a statement of Full War-
ranty for Five Years.

ALLISON ACOUSTICS

7 lech Circle, Natick, Massachusetts 01760

Enter No. 5 on Reader Service Card

Joseph Giovanelli

Equalizers & Long Cables

Q. | am thinking about buying an
equalizer. | have my stereo equipment
in one room and my speakers in
another, but | want the equalizer to be
in the same room with the speakers,
which is at least 30 feet away from the
other components. | need to know a
way to run the lines that far without
changing the frequency response, or
adding hum and hiss. | know of only
two ways that this can be done . . .
either by using matching transformers
or through the use of integrated cir-
cuits. | need to know the answer to this
before | buy the equalizer, since the
equalizer is of no use to me if | cannot
adjust it during each album | play.
—Michael D. Snyder, Pittsburgh, Pa.

A. Most equipment these days has
low impedance output and relatively
high impedance input. Because of this,
it is possible that you can actually run
your equalizer with no matching
transformers, 1Cs or other intermediate
devices. The signal levels are high
enough so that hiss or hum should not
be a problem. It is only where the reac-
tance of the shielded cable, intercon-
necting the equipment, becomes low
enough to equal the output impedance
of either the equalizer or the equip-
ment driving it at higher audio fre-
quencies, that high frequency attenua-
tion takes place.

If you use a separate preamplifier
and power amplifier, then | suggest
that you put the equalizer between
them because this position will make it
more likely that you can operate the
equipment with no problems. This will
now depend upon the output im-
pedance of your equalizer relative to
the capacitive reactance of the cable
connecting the equalizer to the power
amplifier. Make sure that the equalizer
can supply the power amplifier with
sufficient signal without becoming
overloaded.

However, if you use tape monitor
facilities, you must consider both the
output impedance of the equalizer
and that of the circuitry which drives
the tape recorder inputs. These tape
monitor output jacks are sometimes of
high enough impedance so that the use
of long cables might cause some high
frequency losses.

Where it becomes necessary to use
some other means to achieve your re-

quirements, | suggest that you use a
simple emitter or source follower
which should work very well providing
low impedance and, at the same time,
providing good signal level With the
use of matching transformers, the loss
of signal, in most cases, will be too
great. | see no need to use ICs where
one single, discrete component will
work fine.

Disc Playback with Dolby

Q. Please explain why the Dolby
system cannot be used for the playback
of discs. | would certainly think that it
could. — Fletcher King, Andover, Mass.

A. Let us keep in mind that the
Dolby system is a complimentary
system. It is used where the program is
both recorded and then played back
with it. Note that recorded tapes are
now available that have been recorded
with the Dolby system, and you must
use Dolby when playing them back in
order to obtain the correct frequency
response and dynamic range. As for
disc recordings, the master tapes are
often recorded using Dolby and when
these tapes are transferred to discs, the
Dolby system is once again used. So
the final disc recordings are already
properly decoded and further use
would not be warranted.

Plastic Record Sleeves

Q. Are records better off stored in their
original paper sleeves or in those
plastic-lined ones?— David ]. Lee,
Wash. D.C.

A. | do not like those plastic-lined
record sleeves as they cause more
static build up than the paper sleeves.
This static results from the sleeve rub-
bing against the record when it is
withdrawn and reinserted. Static build
up means that dust will be attracted to
the surface of the disc, and in these
days of high compliance phono car-
tridges and low tracking forces, dust
causes more background noise and
ultimate damage to the record sur-
faces than wear from playing the
record a number of times.

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
401 North Broad Street, Philadelphia, Pa. 19108.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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HIGH BIAS.

These cassette deck manufacturers use SA
as their reference for the High(Cr0.) bias/EQ setting:

AIWA - AKAI - CENTREX - JVC
KENWOOD - MERITON - NAKAMICHI
OPTONICA - PIONEER - ROYAL SOUND
SANSUI - SHARP - TEAC - TOSHIBA
UHER - YAMAHA

And are joined by these
in recommending SA for use in their decks:

BANG & OLUFSEN - DUAL - FISHER
HARMAN/KARDON - LAFAYETTE

SANKYO - TANDBERG
AND MANY OTHERS.

SUPER AVEYN CASSETTE

SA-COO &TDIK

STATE OF THE ART PERFORMANCE

SA-THO A TDIK

There’s been a quiet revolution going on in the cassette world. O Leading makers of quality
cassette decks have adopted TDK SA as their reference standard tape for “High” (CrO2) bias and
equalization settings. Why TDK SA? Because TDK SA’s advanced tape formulation and super
precision cassette mechanism let them (and you) take full advantage of today’s advanced
cassette deck technology. O In addition, a growing number of other companies are recommend-
ing SA for use with their machines. O So for the ultimate in cassette sound and performance,
load your deck with SA and switch to the “High” or “CrO2” bias/EQ settings. You'll consistently
get less noise, highest saturation and output levels, lowest distortion and the widest dynamic

range to let you get the best performance from any
quality machine. 0 But you needn’t believe all this
Jjust because we say so. All you have to do is check e N
our references. b

TDK Electronics Corp., 755 Eastgate Bivd., Garden City, N.Y. 11530 The machine for your machine.
In Canada: Superior Electranics Industries, Ltd Enter No. 50 on Reader Service Card
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PART I

WHAT RIND OF
f11 ANTENINA
IS BEST FOR YOU?

Michael }. Salvatti

The first FM antenna an audiophile
usually comes into contact with is the
ribbon dipole packed with most FM
tuners and receivers, an antenna that is
adequate for non-critical applications
in high-signal strength areas. However,
since the theme of this series of ar-
ticles is quality FM antenna systems,
the ribbon dipole will be relegated to
the carton and the discussion of out-
door antennas will commence.

Omnidirectional Antennas

Omnidirectional antennas pick up
signals equally well in all directions
without the need of a rotator. Al-
though high-gain omnis are possible,
with few exceptions the only omnis
readily available are the types shown
in Figs. 1 and 4. Both of these antennas
are variations on the simple folded
dipole.

The Channel Master 4405 shown in
Fig. 1 is simply a folded dipole bent in-
to an S-shape to convert the dipole’s
“figure eight” horizontal-plane polar
pattern (Fig. 2) into an approximation
of a circular pattern (Fig. 3). The
resulting antenna has a gain of about
-1 dB relative to a V2-wave dipole. This
type of omni is sold by Winegard
(FR-1), JFD Electronics (AFM450), Kay
Townes (FMOD-G), Gavin (FMS), and
of course Channel Master.

The Lance FMO shown in Fig. 4 con-
sists of two folded dipoles arranged at
right angles to each other and
connected by a Yi-wave phas-
ing harness. This yields a pat-
tern somewhat like that shown
in Fig. 5. This type of
omni, often called a
“turnstile” antenna,
has less gain than a
v-wave dipole.
This very popular
antenna style s
also sold by
Winegard (FM-3T), S&A Electronics
(WCF-5), Antenna Corp. of America
(AC-103), Kay Townes (FMND-1Q),
Gavin (FM-7), Jerrold (C677M), RMS
Electronics (F-3), Channel Master
(4403), and Antennacraft (GFMSS).
Antennacraft also makes the G2FMSS,
which consists of two vertically stack-
ed turnstiles to achieve a few dB more
gain and vertical-plane discrimination.
This means that it has minimal pickup
of noise and multipath signals
originating above and below it.

When properly located and in-
stalled, one of these antennas and
some 300-ohm twin leads comprise a
very satisfactory antenna system for a
large percentage of FM enthusiasts.
The popularity of these antennas is
due to the fact that when properly
located and installed they provide a
good S/N ratio for decent reception in
metropolitan and suburban areas, are
small and lightweight, low priced, easy
to mount, and require no operation
(rotation) in use. Their chief disad-
vantage is they afford no protection
against multipath and noise pickup in
either the horizontal or vertical planes.
A possibe disadvantage is low gain,
although as you will
see in a later issue
this can be an advan-
tage in some situations. \

High-Gain Directional Antennas.

A high-gain antenna is needed when
a distant station must be received with
adequate quieting or when one anten-
na must drive a number of tuners. A
high-gain antenna may also be needed
in strong-signal areas, not because of
its high gain, but because of the direc-
tionality that accompanies high gain.
Directionality (narrow beamwidth and
high front-to-back ratio), is the best
countermeasure for multipath distor-
tion and various types of rf. in-
terference. The idea is that a highly-
directional antenna will pick up lots of
signal in the direction it is aimed, but
very little signal in other directions

(where, presumably, the rf. in-
terference or multipath is coming
from). These directional charac-

teristics also permit listening to a dis-
tant station on the same frequency as
a nearby (stronger) station. Naturally,
these benefits are obtainable only if
the desired station lies on a different
bearing (direction) from the undesired
stations or interference signals. Further
discussion of this aspect of directional
antennas continues in the section on
reception problems at the end of this
series of articles.

A very common type of directional
antenna is a 3- to 5-element yagi (or
beam) antenna. These usually consist
of a folded dipole with reflector, and
one or more directors (Fig. 6). The
reflector and directors change the bi-
directional (figure eight) pattern of the
dipole to an essentially unidirectional
(single main lobe) pattern, like that
shown in Fig. 7. Generally, the greater
the number of directors, the narrower
the beamwidth and the higher the gain
of the antenna (at certain frequencies).
The parenthetical phrase indicates the
“catch”; this type of antenna is

capable of high gain and narrow beam-
width over a portion of the FM band,

MIKE McNELLY



The Dahl gmst DQ-IO
n

Time...and Time again.

Critics and audiophiles agree— ...and Time Again

the listening quality o the DQ-10 The real “secret” t> the unprece-
is unexcelled. What accounts for dented performanze of the DQ-10
its supe-b performance? lies in Jon Dahlquist’s patented

method for reduciag diffraction, a
more audible and destructive form
of time distortion. The separate
baffle plate on wh_ch each driver

Time
Much credit for its smcoth ccher-
ence must be given to the precisely
matched transient characteristics
of the five drivers. And, a gocd
deal has been written about the
DQ-10 and its extraordinary solu-
tion to the problems of time de-
lay or phase distortior. It is
not surprising that other high
quality spezker designers
have followed suit in o-fer-
ing their versions of time
delay correction.

.

L9}

is mounted is dimensioned to
minimize d:ffrac:icn in the fre-
quency band in which it operates.
Thus, the effect af thesound we
hear is that of a driver mountec in
free space, without obstructions
or surfaces to distort the original
sound sourc2.

It can be said that the DQ-10
eliminates iraccurate reproduction
caused by t.me e.ements — iner#ial
time delas, and ciff-action time
delay —distortions that limit -
the performarce of convern-= ' * °
tional spezker systems. e

That's why the more critical
lister-er will select the D23-10.
Tim= and tim2 again.

{

n:""'ga'.-r X
e

¥/
; e ouu¥
‘ ‘M. T A 8 &

I

DAHLQUIST

27 Hanse Ave., Freeport, N.Y. 11520
Enter No. 15 on Reader Service Card
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Fig. 1—The Channel Master 4405
antenna is a folded dipole bent into an
“S shape.”

but cannot provide consistent per-
formance over the full FM band. Still,
if cost is a factor, these simple yagis
can be quite useful in all but the most
critical situations. Even a very simple
yagi will provide better S/N and
multipath performance than an omni.
The vertical-plane pattern of a small
yagi is such that signals above and
below the antenna are rejected, as well
as those lying along azimuths not
covered by the main lobe.

The very best directional antennas
are those built to the log-periodic for-
mula, which may be either pure logs or
logs with directors. The characteristics
that qualify this type of antenna as
“best’”” include high absolute gain, ex-
cellent gain flatness across the entire
FM band, excellent impedance match
(VSWR) across the FM band, and near-
ly constant polar patterns at any fre-
quency in the band. As you may con-
clude, the matter of consistent per-
formance across the entire FM band is
essentially what sets log periodics
apart from the simple yagis.

A small but high-performance log
periodic is the Winegard CH-6060
shown in Fig. 8. This ruggedly built
antenna has less than 0.4 dB gain varia-
tion and only 7° beamwidth variation
across the entire FM band, producing
about 82 dB gain with just a 60-inch
boom length. A weatherproof housing
on this antenna encloses a cartridge of-
fering a choice of 300- or 75-ohm out-
put impedance, so it can feed coaxial
cable directly, without the need of an
external antenna balun. As you can see
from its polar patterns (Fig. 9), it has ex-
cellent front-to-back (F/B) ratio (20 dB
minimum) and deep side nulls, with a
beamwidth of 63-70°. A much larger
version, the CH-6065, offers 1 to 2.4 dB
more gain, and narrower beamwidth.

Jerrold’s QFM-9 (Fig. 10) is a longer
antenna (101 inches) costing about the
same as the CH-6060. The QFM-9 has

.

Fig. 2—Polar pattern of a folded
dipole.

slightly less gain (7 dB average), but
unusually narrow beamwidth and the
same excellent F/B ratio and deep side
nulls. The beamwidth of the QFM-9 is
only 56° over most of the band, nar-
rowing to 49° at the upper end. This
very narrow beamwidth at 108 MHz
can be used to advantage in combat-
ting CB harmonic interference, as you
will see in a future issue. (Note: All
antenna gain figures in this article are
from their respective manufacturer.
Because of the many complex factors

>

Fig. 4—The Lance FMO turnstile anten-
na consists of two folded dipoles ar-
ranged at right angles to each other.

Fig. 5—Polar pattern of the turnstile
antenna.

+

Fig. 3—The polar pattern of an §
dipole.

involved in determining absolute
antenna gain, the gains claimed for
antennas not measured at the same
time on the same test range should not
be compared without considering that
an error of up to 2 dB between anten-
nas is not unusual)

Factors that might be considered
disadvantages of log periodics and
long yagis are size, weight, and in-
convenience. High gain and direc-
tionality are achieved at the cost of
great size; antennas such as the
Winegard CH-6065 can be over 140
inches long! Aside from the aspect of
something this size above your dream
cottage, large size also means lots of
bucks, both for the antenna and a
secure mount. And, except for cases
where only a single station is within
reception range or where all stations
lie in the same direction, these anten-
nas must be repositioned (via an anten-
na rotator) each time you listen to a
station in a different direction from
the previous one. Here the really good
antennas extract the maximum in in-
convenience; the very large and direc-
tional antennas must be positioned
more accurately than smaller antennas
with wider beamwidths. (There is no
free lunch))

Using Your TV Antenna
For FM Reception.

Many people who desire a mod-
erate-gain directionai FM antenna do
not wish to erect a separate antenna
and rotator when they already have a
large and rotatable TV antenna on
their roof. This can be a sound idea
with the right antenna—or a terrible
idea with the wrong one.

Some TV antennas are designed to
provide low-band frequency coverage
that holds up well to 108 MHz just as
the antenna comes out of its carton.
Other antennas are designed to block
FM reception as shipped, but can be
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TODAY MORETHAN EVER
SPEAKS THE TRUTH

Enter No. 2 on Reader Service Card
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Amazing.

The hottest new name in the
speaker business seems to be AR.

Because we've been busy
making a few changes. But we
haven’t forgot what made us

famous.

Quality.

Accuracy.

Performance,

loud and clean.

Yes, we've
broadened the AR line. Now it
includes 7 models designed to
sell from about $65 to about
$450.

Yes, we've improved AR
power-handling capacity with
an important innovation. The
liquid-cooled speaker. All our
high-range drivers for ’77-78
will use magnetic fluid (it costs
nearly $3000 per gallon) to
position and cool voice coils.

Yes, we’ve refined logos,
cabinet styling and several other
neat little touches.

We've even improved
distribution. Henceforth you’ll
find AR only in quality high-
fidelity stores.

What hasn’t changed is AR
quality and quality control.
And that’s the reason every AR
speaker system is covered by the
most impressive warranty on
construction and performance
of any major speaker.

For information and “specs”
pick up our new catalog from
your high fidelity dealer or
write to us at the address below.

“W*TELEDYNE ACOUSTIC RESEARCH

10 AMERICAN DRIVE, NORWOOD. MASSACHUSE TS 02062
INCANADA: A C. SIMMONDS & SONS L1D
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Fig. 6— A typical 5-element yagi anten-
na.

modified to receive FM at full gain.
Still other antennas are designed with
frequency coverage that falls off
rapidly after 88 MHz, and cannot be
readily altered for good FM reception.

The Jerrold VU-932S (Fig. 11) is an
outstanding example of an all-channel
antenna that provides excellent FM
performance as shipped. As shown in
the VU-932S gain chart in Fig. 12, this
compact antenna will provide 3 to 4
dB gain over the full FM band. Since
this antenna is also a superb TV anten-
na (whose performance was verified by
the author in competitive measure-
ments), it is highly recommended as an
“everything’”” antenna for metropolitan

Fig. 7—Undirectional pattern of a
typical yagi antenna.

and suburban areas. At this point |
might mention that the VU-932S’s per-
formance is not typical of most TV
antennas claiming FM coverage. The
FM performance of most TV antennas
falls off as shown by the center gain
chart in Fig. 12. However, since a fair
amount of directionality remains even
at the high end of the FM band, anten-
nas of this type are usually satisfactory
for strong-signal areas.

The Jerrold VU-934S is a larger ver-
sion of the antenna just mentioned. It
also offers superb performance, but it
must be modified per the manufac-
turer’s instructions to function on FM.
This antenna is an excellent example

Fig. 8—The Winegard CH-6060 high-
performance, log periodic antenna.

of an antenna designed to block FM
signals as shipped, but which can be
easily modified (by snapping off the
FM control elements) to provide
superb FM gain. The gain curves at the
right of Fig. 12 show the VU-934s’s per-
formance before and after modifica-
tion. The solid line is for the antenna as
shipped; there is a huge "hole” in the
response after 90 MHz and in this con-
dition it will perform terribly on FM.
The dashed line shows the antenna’s
gain characteristics after the FM con-
trol elements are snapped off Now the
VU- 934S has extremely flat gain over
the full FM band. In fact, the FM per-
formance of this antenna approaches

Fig. 9--Polar patterns for two Winegard log periodic antennas. The CH-6065
(top) has a narrower directional pattern than the CH-6060 (bottom).
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Performance, beauty, quality — three attributes The 2200 Stereo Power Amplifier with fully com-
that have always been the hallmarks of SAE pro- plementary circuitry delivers 100 Watts RMS per
ducts. SAE systems in the past have had them, this channel from 20-20K into 8 chms; at less than
system’s predecessor had them, and the new In 0.05%, Total Harmonic Distortion, from 250mW
The Black system has them and much more. to full rated power.

The 2900 Parametric Preamplifier offers our new The 8000 Digital FM Tuner has linear phase filters,
flexible parametric tone control system, full dubb- phase-lock multiplex, and of course, our famous
ing and tape EQ. New phono and line circuitry digital readout tuning indicator system.

results in unparalleled clarity and definition with

distortion of less than 0.019% THD & IM. Combine these products together and you have

a system that ensures superior performance in all
areas, excellent control flexibility, and the sonic
quality that is typically SAE.
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Fig. 10— The Jerrold QFM-9 high-per-
formance log periodic antenna with an
unusually narrow beamwidth.

that of an 8-element log periodic! This
is the ideal TV/FM antenna for the far
suburbs.

When signals of all kinds are provid-
ed by one antenna, a device called a
band separator must be used at the
bottom end of the transmission line to
direct the FM signals to the FM tuner
and TV signals to the TV set. With this
device most of the signal in each fre-
quency band is automatically applied
to the proper receiver. Quite a few TV
accessory manufacturers offer three-
way band separators that provide VHF,
UHF, and FM outputs from a single
output from a single input. They are

available in both 300- and 75-ohms in-
put impedance and always have 300-
ohms output impedance. (In an all-
coax system, a balun can be connected
to the FM output terminals of the band
separator.) The Jerrold FS-1314-FM
(shown in Fig. 13) is included with the
VU-series antennas mentioned in the
preceding paragraphs.

Unfortunately, there is a serious
fault in the band-separator technique.
There is no frequency separation be-
tween TV channel 6 and the bottom of
the FM band, so even a super-sharp
filter network (not possible at con-
sumer prices) will attenuate 88 to 90
MHz FM signals in the FM output and
channel 6 in the TV output. The solu-
tion is to not use a band separator, but
to manually switch the entire antenna
signal to the FM tuner or TV set (See

Fig. 11—Jerrold Electronics VU-932$
all-channel antenna.

Fig. 14) Naturally, both entertainment
devices cannot be used simultaneously
with this technique. The Jerrold DCS is
a superb 75-ohm cable switch at a
reasonable cost. If the FM stations are
so strong as to interfere with your TV
reception, you can insert a Winegard
T-FM7 FM bandstop filter in the cable
going to the TV set.

Where to Mount the Antenna
Advice on where to mount an FM
antenna invariably includes sure-fire
phrases like “as high as possible”” and
“in the clear.” While these are quite
true, attempting to achieve ““as high as
possible” could involve an expensive

Fig. 12—FM gain characteristics of several TV antennas. The Jerrold VU-
934S curves (right) show TV and FM performance before (solid line) and
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PINPOINT IMAGING.

SO ACCURATE

YOU’LL WONDER WHERE THE
OTHER SPEAKERS ARE.

The Phase Matrix Group: A family of
four elegant and exciting new loud-
speaker systems from Audioanalyst.

Our limited warranty covers
all speakers in the Phase
Matrix Group for a full
Six years.

Begin with two Audioanalyst Phase Matrix loudspeak-
ers. Put on a record, close your eyes and suddenly the performers
will seem reassembled in their places before you. With sound
originating to the left, the right, evan ahead of or behind where the
speakers octuoll}/ stand, you'll fee! sure you're listening to more
than just a pair of them.

Thanks to our unique Phase Matrix™{patent pending),
it only takes two speakers to recreate a three dimensional sound
field with breathtaking accuracy. This frequency selective, sonically
absorptive device surrounds the high frequency driver, preventing
specified sound waves from being reflected off the speaker baffle

Every speaker is €nc 03ed in a genuine
waln st veneer cabinet lacquered fo a
fine finish and faced with a subtly
sculpted, projecting grille.

Vo king in conjunction with our unique
Fhase Matrix™ is a low 10ss crossover
network so meficulously constructed its
heart is a glass fiber printed
circuit board.

in this critically important area and disturbing the radiation pat-
tern of the primary waveforms. It virtually eliminates phase cancel-
lation, the confusion in time relationships between various
aspects of a musical performance that impedes the imaging
characteristics of other speakers.

We call this uncanny precision pinpoint imaging. Ex-
perience if for yourself by auditioning a pair of loudspeakers from
Audioanalyst's Phase Matrix Group. We give you four different
models to choose from. For a descriptive brochure and the name
of the Audioanalyst dealer nearest you, please contact us at the
address below.

THE PHASE MATRIX GRoup | AUdioanalyst

Audioanalyst, Inc., P.0. Bex 262, Brookfield, Conn. 06804.
in Canada contact Superior Electronics, Inc.
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Fig. 13— Typical VHF/UHF/FM band
separator.

and sometimes prohibited tower, while

“in the clear” could require you to
move from some locations! For most

of us, the selection of a place to mount
an FM antenna is limited to finding the

best place on our residence to erect a

10-foot mast. The lucky will live in a

one-family house amid a sea of one-
family houses or in the highest apart-
ment house in the area. The unlucky
will have a small home right next to an
apartment or water tower. This latter
group can only pray that some orienta-
tion of their high F/B ratio log periodic
will yield a sufficiently strong signal
that is reasonable free of multipath ef-
fects.

My advice is actually on where not
to mount your antenna. Do not mount

it close to a TV antenna; the proximity
of another antenna operating in
roughly the same frequency range will
disturb the directional characteristics
of each antenna, thus increasing the
likelihood of multipath pickup.
Similarly, never mount the FM antenna
on the same mast as the TV antenna;
you cannot get sufficient separation
with simple masting to allow this
Don’t use too short a mast; stick with
the standard 10-foot mast for omnis
and small logs, and a well-guyed 20-
foot mast for large log-periodics. Don't
put the mast on the side of your house
adjacent to a heavily-trafficked road if
you want focw-noise, weak-station
reception. Don’t mount any antenna,
particularly one on a high mast,
anywhere near power lines. Many peo-
ple have been killed by masts tipping
over into power lines during installa-
tion.

COAX

ANTENNA
SWITCH

FM TUNER

COAX

FM BAND— —— "%
STOP FILTER I T-FM7 |
(OPTIONAL) L - -~

Fig. 14— Manual switching technique
to direct the entire antenna output to
either the FM tuner or the TV set.

Manufacturer’s Channel Master
Directory Ellenville, NY 12428
Antennacraft Jerrold Electionics
P.O. Box 1005 P.O. Box 487
Burlington, IA 52601 Hatboro, PA 19040

Lance Industries
P.O. Box 4156
Sylmar, CA 91342

Winegard Co.
3000 Kirkwood St.
Burlington, 1A 52601

KEF CALINDA

The big reason why the
Calinda sounds so good is the
engineering that’s gone into it.

The component parts —drive
units, dividing networks
and enclosures —have all been
designed and tested with
computer aid. They’ve been
matched together more closely
than ever before, to work as a
total system giving the highest
quality reproduction.

The enclosure is narrow,
to give wide dispersion of
sound without diffraction;
deep from front to back,to cut
down disturbing reflections from
walls; and tall, so that the mid-
range unit is well away from the
floor, reducing reflections which
would otherwise cause a nasty
double impression.

And while the Calinda’s
performance will do full justice
to your music, its elegant shape
is sure to enhance your room.

Listen to the Calindas,
discuss them with your local
dealer, and discover just why
KEF call themselves
“the speaker engineers”

Distributed in the USA in
conjunction with:

Intratec,

399 Jefferson Davis Highway,
Arlington, Virginia 22202.

And in Canada by:

Smyth Sound Equipment Ltd.,
595 Parc Industriel,
Longueuil, Quebec J4H 3V7.

The Speaker Engineers

KEF ELECTRONICS LTD., MAIDSTONE, KENT, ENGLAND.
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“...the Sansui tradition:

solid,well thought-out...performance
right up there with the best...

afine value...”........co

If you're not yet convinced that Sansui
receivers stand in a class by themselves, we'll fry a
different approach. Read what the editors say. After
all, they're the experts.

"Here is yet another receiver in what we have come
to think of as the Sansui tradition: solid, well thought-
out...delivering performance right up there with
thebest. . ..

“Some ‘extras’ are immediately apparent when you
lay an inquiring finger on the controls. The tone knobs
are stepped...and include a MIDRANGE as well as
the usual BASS and TREBLE. . .two phono inputs...mono
mike input with its own mixing level control...There
also is output-power metering. .One special feature
of the 7070 is its provision for outboard decoding of
Dolby ™ FM broadcasts.

"The amplifier section is rated af 18dBW (60 watts)
per channel and actually will pump out 1/2dB (10
watts) more before exceeding the distortion rating at
any audio frequency. More imgressive, harmonic dis-
tortion is far below Sansui’s 0.3% rating at all tested
powerlevels.... Intermodulation too is low. ..
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"..if your expectations are high, there’s very little about
the 7070 that we think might disappoint you. Feel and
finish of the parts is excellent, as we have come to
expect of Sansui. The capable amplifier section has
enough power for use with two pairs of speakers. . .the
tuner section is among the best: the ancillary functions
...are comprehensive and efficient. All in all, afine
value for the money.”

See your local franchised Sansui dealer for
a demonstration of the beautifully styled 7070, one of
the only mid-powered receivers that offers twin power
meters. You'll find that the experts are right. Musical
guality is excellent and a finer value can't be found. It
is what you've come to expect from Sansui.

A whole new world of musical pleasure.

"High Fidelity Magazine, Dec. 76 **Trademark of Dolby Laboratories, Inc.
Simulated woodgrain cabinet.

Enter No. 43 on Reader Service Card

SANSUI ELECTRONICS CORP. S8 gﬁ
Woodside. New York 11377 - Gardena, California 90247 BY, ¥V, Ly /0 i
SANSUI ELECTRIC CO., LTD.. Tokyo, Japan St
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Recordings
for Critical
Listening

Daniel Shanefield

A relatively small number of disc
recordings are now available that
come close to providing the illusion of
the live performance, when properly
played back through a good system.
While an illusion of “realism” is not
necessarily the goal of every audio-
phile, the pursuit of this illusion is
often both pleasurable and technically
enlightening. Using realism as the

focal point, the present article will
discuss a group of records which are
unusually successful in aiming towards
that goal.

By comparison with these, the ma-
jority of modern discs are so much
poorer in quality that the recording
itself is usually seen as the weakest
link in the playback chain. Regarding
the poorer records for a moment, some
audiophiles ardently seek the illusion
of the concert hall or night club per-
formance in their home listening
rooms by assembling new chains of
ever more elaborate components, but
it is a pity that too many of these peo-
ple are using discs which simply do not
contain the ““good vibrations” being

Anthony Weitz



sought. A great deal of attention is
focused on the phono pick-up car-
tridge, the preamp, etc., and this brings
only slight changes in the sound, but
not a convincing illusion of reality. On
the other hand, playing the recordings
listed on the following pages can
sometimes provide both an immediate
and a great improvement over the
more commonly heard sounds, even if
only medium-priced playback com-
ponents are used

There are, of course, many excellent
recordings which are not on the list,
and this article is only meant to be
used as a starting point. New record-
ings of good quality are becoming
available every week or so, although
they tend to become buried among
myriads of sonically poor ones.

I am hopeful that some of the
records on this list will satisfy the
readers’ artistic tastes, in which case
the subtleties of timbre made avail-
able through technical excellence can
enhance the overall musical pleasure.
In addition, these discs can help one to
fine-tune the rest of the record-
playback chain and show which com-
ponents need improvement. However,
the reader should be warned that most
systems will sound rather good when
spectacularly good recordings are be-
ing played. Therefore, when evaluating
new components, the listener should
play a few old-favorite discs also, since
those are the types of recordings that
will be used most of the time after a
component has been added.

An additional use for the recordings
listed in this article is in demonstra-
tion. Taking a string of short selections
from these discs and dubbing them
one after the other onto a single tape
can make an impressive sound show.

Characteristics of Realism

What distinguishes these recordings
from other, less realistic ones? The
main characteristic seems, to me, to be
a special sort of transient response
which allows a minimum of blurring.
The important thing that must not be
blurred is a kind of very fast vibrato or
tremolo. (Vibrato is quick variation of
the frequency, while tremolo is a quick
variation in the amplitude.)

Musical instruments provide not
only fundamental sine waves and com-
plex harmonics, but also beat frequen-
cies and interference effects which
cause the sound to be modulated,
with very fast variations and perturba-
tions of the tones. It is this which im-
parts “stringy,” “brassy,” “reedy,” and
“woody”’ sounds and quickly distin-
guishes natural music from synthesiz-
ed electronic music, even when the
steady-state frequency distributions
are nearly the same.
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Taken all together, a first-class
recording on an optimized
playback system is able to

simulate the eyes-closed sound
of the live performance to a
high degree, indeed.

Close miking has been used to make
many realistic recordings. But not all
such recordings are made that way,
and not all close-miked recordings are
realistic. There still seems to be a great
deal of art (and, occasionally, sheer
luck) mixed into acoustical engineer-
ing. No record company which makes
a large number of discs is completely
consistent in attaining realism.

Considerable personal taste is in-
volved in evaluating the total record-
playback system, and it must be em-
phasized again that realism is simply a
gocd illusion, and this involves several
highly subjective and even emotional
factors. An interesting way to shed
some light on this aspect is to attend a
live performance and focus your atten-
tion on the crystal clarity of the sound.
Stare at the musicians with a sort of
conjured-up intensity, and at the same
time, out of the corners of your eyes,
make vyourself aware of the great
space around you in the concert hall,
night club, or whatever. Then suddenly
close your eyes. The great space col-
lapses, the sound gets somehow flat-
tened, and the whole image is degrad-
ed. It is true that some details of the
sound can often be heard more clearly
with  your eyes closed, but the
spaciousness feeling is much diminish-
ed. The eyes- closed sound is all that
you can ordinarily reproduce in your
home listening room, since there are
neither big spaces nor musicians to
see. It is remarkable how quickly we
tend to forget that much of the
spaciousness feeling at the live concert
is derived from other-than-sonic clues.

To compensate for this, a slightly ex-
aggerated set of purely sonic clues
would appear to be philosophically
permissable. In other words, a little bit
of extra reverb, a little bit of extra up-
close-ness, and a little bit of anything
else that’s legal should really be OK, if
it provides the illusion of the concert.

At a live performance in most con-
cert halls or night clubs, in most of the
audience seating area, the “string-
iness” (very fast tremolo or vibrato) is
only audible at the beginning of each

note. Immediately after that, the
reflected sounds usually overwhelm
the direct sound and cause some blurr-
ing. (Editor’s Note: To me, this “blurr-
ing” results from the inability of any
large group of musicians to continue
to play a vibrato or tremolo in strict
unison, and the later, reflected sounds
contribute to the sense of hall or am-
bient space —E.P.) But we know we
are in the presence of the live per-
formers, and we tend to focus the
mind’s ears on the good things which
go along with reality, not on the later
blurring. At home, in the listening
room, we need a little extra continua-
tion of the clearest sounds to compen-
sate for negative visual clues which
tell us we are not “there” after all.

Another aspect of up-close sound is
a frequency response which is rich
trom about 800 Hz to about 6 kHz. Dis-
tant sounds tend to be weak within this
range because furniture, clothing, hu-
man bodies, and even grass and shrub-
bery, all absorb reflected sound strong-
ly in the 800 Hz to 6 kHz range (see Fig.
1). Therefore, the ear and brain train
themselves to recognize that distant
sound sources are deficient in this
range. Any time you want to fool your
ear into thinking that a recorded sound
is coming from a great distance, bor-
row or buy a graphic equalizer and cut
the midrange and mid-treble response
by about 4 dB; the source will seem to
recede to great distances. In the op-
posite direction, increasing the re-
sponse in that frequency range above
the normal levels makes the source
seem unusually close.

The illusion of extreme closeness is
not necessarily a good thing in itself.
European record companies, such as
Philips and Deutsche Grammophon,
tend to avoid it, and European record
reviewers tend to criticize relatively
close sound while American com-
panies tend to use it for recording
classical music. Since most of the seats
in a concert hall or night club are not
up close, the optimum illusion in your
listening room is that the virtual image
of the performers is somewhere on the
other side of the listening room’s front
wall, as far as distance is concerned.
This illusion takes your attention away
from the loudspeakers, and it also cor-
responds to the most probable dis-
tance between you and the stage at a
performance. The ideal apparent
distance should be reasonably, but not
conspicuously far away. (Of course,
the clarity of the sound should be such
that the wall itself does not seem to be
there at all.)

Thus, we have examined two
characteristics which are at least
responsible for a feeling of realism, (1)
an unblurred transient response, and
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(2) just the right amount of midrange
and mid-treble in the frequency
response. The superb-sounding discs
on the accompanying list almost all

have a lot of number one, often
somewhat more than a live per-
formance. Poorer-sounding discs,

especially some of those made by
American record companies, show a
tendency to exhibit too much of
number two, giving an extreme up-
close feeling, but not really giving
much clarity. In fact, too much mid-
treble can cause a harshness or sonic
glare when the disc is played back on
average-quality equipment.

Optimized Playback

Getting the best results from a
recording can be dependent on a few
subtle points of great potential value
Foremost is the need for a strong hand
on the tone controls. While American
records often have accentuated
response in the 800 Hz to 6 kHz range
for exaggerated ‘‘presence,’’ as
mentioned above, many of the newer
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Fig. 1—Frequency spectrum of flat-
response sound after it has been
reflected from the surfaces of a typical
room with carpet, sofa, plaster walls,
and curtains. (Dashed line shows spec-
trum at original sound source.)

European discs have strong treble at
about 9 kHz to 12 kHz, which can
sound strident on systems that are not
adjusted for this. If the treble is cut
somewhat, the resulting sound is quite
smooth, and the high frequency
background noise is much reduced

also, as an extra bonus. (A graphic
equalizer is useful for fine-tuning the
frequency response, and this is often
best done by ear rather than by meter.)
In other words, a few records might
sound good on a given system, but
judicious adjustments can make a
wider selection of discs sound just as
good or better.

Similarly with dynamic range, a few
discs are excellent in this respect, but
some of the new noise reduction
devices (including simple expanders)
can bring life to many other discs.
Various methods for adding in a
certain amount of reflected sound can
help to provide a realistic sense of
distance and spaciousness, particu-
larly if delayed sound is also added at
the back of the room. (For a simple but
effective method, see Fig. 3 of my
article in Audio, Nov. 1975, pg. 50).

Taken all together, a first-class
recording on an optimized playback
system is able to simulate the eyes-
closed sound of the live performance
to a high degree, indeed.

TABLE 1—Technically Excellent Recordings.

Deep Bass Frequency Range

Organ Music from Westminster. Ed-
ward D. Berryman. Ark 10251-S, stereo,
$6.95 postpaid (Fulton Electronics,
4428 Zane Ave. North, Minneapolis,
Minn. 55422). Side 2, Band 4.

Played by an organist whose tech-
nique includes a heavy foot on the
bass pedals. Too many notes at around
32 Hz for good taste, but wonderful for
rattling large picture frames and
somehow tickling the air spaces in
your chest. Unusually pure fun-
damental and first few harmonics of
the lowest musical notes, which are
only rarely recorded on disc. (If your
playback system can not reproduce
the fundamental, you can still hear the
harmonics.)

Holst: The Planets Bernstein. Columbia
31125, MQ SQ/quadraphonic, $798.
Side 2, Band 2, at 95% of the band.

Very loud, very low notes, for a
demonstration of the kind of bass that
can be (but usually is not) recorded

Dark Side of the Moon: Pink Floyd.
Harvest SMAS-11163, stereo, $6.98.
Side 1, at 60% of the side

Powerful heartbeats at low
frequencies build up to a loud climax.
The recording also contains realistic
clock chimes and bells, at 55% of Side
1.

The Sound of Musical Instruments. AR-
1, stereo, %500 postpaid (Acoustic
Research, 10 American Drive, Nor-
wood, Mass. 02062). Side 2, Band 2.

The low frequencies here are in
subtle “hall sounds,” which provide a
feeling of being inside a large night
club. In addition, a Dixieland jazz
band is recorded with truly sensational
high fidelity. (See also the comments
at the end of this list.)

Mid Bass

Percussion Music. DesRoches, New
Jersey Percussion Ensemble Nonesuch
H-71291, stereo, $3.96. Side 2, Band 2,
at 15% of band.

The drum has a particularly mem-
brane-like sound which is lost if the
loudspeakers used for playback do not
have good transient response

Pig’s Eye Jass; Fidelity First, Vol. 2,
stereo, $10.95 postpaid (Insight
Records, 7726 Morgan Ave. South,
Minneapolis, Minn. 55423) That Side,
Band 2.

A woody, reedy bass clarinet is the
main feature of a Dixieland jazz band,
and the other instruments such as the
drums and trumpets are also superbly
recorded. The trombone is unusually
good on the next band, too.

Young and Rich: The Tubes. A&M 4580
stereo, $6.98. Side 2, Band 1

Excellent drums. Also, excellent
piano on the next band, and realistic
guitar on the last band of Side 2.

Bach: Cello Suites. Starker. Mercury

SRI1 3-77002, stereo, 3 disc set, $20.00.
The cello sound is very “stringy” on

this recording, which was made several

years ago and has been reissued and
stamped in Europe from old American
master tapes. Judging from discussions
at recent meetings of the Audio
Engineering Society, nobody really
knows why the old Mercury tapes are
so good. Some engineers speculate
that it was the simple microphone
techniques (no “mikes mix tricks”). But
others disagree, since modern multi-
miking procedures can sound just as
good.

This One’s for Blanton: Duke Ellington
and Ray Brown.Pablo 2310-721, stereo,
$7.98.

Another reissued oldy, with
“squeaky clean” bass violin sounds in
a group of swing era duets. The piano
is also very good. Tone controls should
be adjusted to suit the listener’s tastes.
The disc contains a great deal of
treble, and too much will sound raspy,
while too little will sound dull. If a
graphic equalizer is available, a 4-dB
cut in the mid-treble might be tried.

Low Midrange

The following three records have all
caught the woodiness and stringiness
of the piano.
Rachmaninoff: Piano Concerto No. 2.
Sviatoslav Richter; Warsaw Philhar-
monic, Stanislaw Wislocki.
Deutsche Gramophon 138 076, stereo,
$7.98.

Beethoven: Bagatelles, Op. 33, 119,
and 126. Stephen Bishop. Philips 6500
930, stereo, $7.98.
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1976: ADC CLAIMS THE XLM MK II
SHOWS “NO PERCEIVABLE WEAR
OVER THE LIFE OFA RECORD”
AND PROVESIIT.

1977: ADCCLAIMS THE NEW ZLM
WITH THE ALIPTIC 'STYLUS
HAS EVEN LOWER WEAR AND
BETTER PERFORMANCE.
AND PROVES IT AGAIN.
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ADC

Ao

A BSR COMPANY

Introducing the ADC ZLM
cartridge with the ALIPTIC /1) stylus.
It's a revolutionary new cartridge design
that has taken the state of the art a giant
step closer to the state of perfection.

Because of last year's XLM MK 11
record wear test results, we confirmed
our thinking on how to design the per-
fect stylus tip shape. It combines the
better stereo reproduction of the ellip-
tical /2 \ stylus shape with the longer,
lower wearing, vertical bearing radius of
the Shibata /3 shape. The result is our
revolutionary new ALIPTIC stylus.

And that's only the beginning.
The ALIPTIC shape is polished onto a
tiny .004" x .008" rectangular nude
diamond shank, which has reduced the
tip mass of the XLM MK II by an incredi-
ble 50%. This tiny stone is mounted on
our new, tapered cantilever, which
reduces effective tip mass even further.

The XLM MK II tests also proved
the importance of tip polish in reducing
record wear. So the ZLM is polished
with a new, more expensive, more
effective patented polishing method.

The ADC XLM MK II has long
been known for its uncolored, true
sound reproduction. The ZLM goes
even further. Sound reproduction is
completely open and spatial. And indi-
vidual instrument placement can now
be identified with even greater ease.

The ZLM tracks between %
and 1% grams. Frequency response is
*+1dB to 20kHz and is flat to even higher
frequencies; out to 26kHz * 1 %4dB.

As you can see, by reducing the
tip mass even further, we've come
closer to the ultimate in pure sound
reproduction. To prove it, every ZLM
comes with itsown individ ual frequency
response curve/4 \, signed by the ADC
technician who tested it.

This means that the ZLM car-
tridge will reach every sound lying
dormant in your records, transmitting
them faithfully through your hi-i system
without altering the sound or the health
ot your records.

Not only do we think the ZLM
is one of the most exciting cartridge
designs to come along in years, but we
can prove it.

Superior performance we can prove.

Audio Dynamics Corporation
Pickett District Road
New Milford, Conn. 06776
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Brahms: Piano Concerto No. 1.
Rubinstein; Israel Philharmonic,
Mehta. London CS 7018, stereo, $6.98.

Midrange

When playing back these two
popular vocal selections, the listener
should attempt to adjust the frequency
response to eliminate any chesty, boxy
sound. It will probably not seem as
though the performer is in your
listening room, but it might sound
quite a lot like a live performance in a
small night club, if everything is done
right.

Tea for the Tillerman: Cat Stevens.
A&M SP 4280, stereo, $6.98. Side 1,
Band 5.

Judith: Judy Collins. Elektra 7E-1032,
stereo, $6.98. Side 1, Band 1.

High Midrange
Organ Recital. Earl Barr. Sound En-
vironment TR-1003, stereo, $8.55
postpaid (Sound Environment, 100
North Sixth St., Minneapolis, Minn.
55403).

Realistic organ pipes.

Stravinsky: Pulcinella. Academy of St.
Martin in the Fields, Neville Marriner.
Argo ZRG 575, stereo, $6.98. Side 1, at
70% of the side.

Realistic woodwinds.

Treble
Trilogy: Emerson, Lake, and Palmer.
Cotillion SD 9903, stereo, $6.98. Side 1,
Band 4.

Stringy, woody acoustic guitar. (The
vocals are not particularly well re-
corded))

Beethoven: Symphony No. 5. Vienna
Philharmonic, Carlos Kleiber.
Deutsche Grammophon 2530 516,
stereo, $7.98. Side 2, at 5% of the side.

A stunningly metallic group of horns
is followed by a clear group of cellos
(at 17% of the side). Many other types
of full-orchestra delights have been
caught here, with wide dynamic range
and plenty of reverberation from the
concert hall. On most systems, the
treble needs to be cut somewhat.

Tchaikovsky: Symphony No. 5.
Concertgebouw Orchestra, Haitink.
Philips 6500 922, stereo, $7.98. Side 1,
at 15% of the side.

Essentially the same comments ap-
ply to this record as were made im-
mediately above. The strings can be
used to illustrate "‘definition,” as con-
trasted with the more commonly heard
“stereo separation.” The listener
should perceive a group of violins,
quite near to each other, but clearly a
plurality and not a homogeneous
blend.

Direct from Cleveland: The Cleveland
Orchestra, Maazel.Telarc 5020, stereo,
$16.00 postpaid. (Telarc Records, 4150
Mayfield Rd., Cleveland, OH 44121))

Classical selections from Berlioz,
Bizet, Falla, and Tchaikovsky recorded
by the direct-to-disc method. Violins,
horns, and other instruments are
sharply defined against a very quiet
background.

High Treble
Bach: The Goldberg Variations. Gustav
Leonhardt Telefunken SAWT 9494-A,
stereo, $6.98.

This recording has apparently been
pre-equalized for playback in an
average home listening room, since
much of the midbass response has
been reduced. Therefore, if a graphic
equalizer is ordinarily used in the
system, the listener should try switch-
ing the equalizer out, to provide an op-
timal rich harpsichord sound.

Lincoln Mayorga and Distinguished
Colleagues, Volume Il1l. Sheffield
LAB-1, stereo, $10.00, postpaid. (Shef-
field Records, P.O. Box 5332, Santa
Barbara, Cal. 93108.) Side 1, Band 2.
This is a direct-to-disc recording with
an extremely wide dynamic range The
surface noise is at a state-of-the-art low
level, and the cymbals come on very
strong with harmonics measured at up
to 20 kHz. On other bands of the disc,
a variety of instruments is also re-
corded spectacularly and realistically.

Various Sequences of Individual
Musical Instruments (Cello, Drum,
Violin, etc.)

The Sound of Musical Instruments.
AR-1, stereo, $5.00 postpaid (Acoustic
Research, 10 American Drive, Nor-
wood, Mass. 02062).

Short music pieces of uniformly ex-
cellent quality, each emphasizing one
type of instrument.

Sessions. Stereo, $3.00 postpaid (James
B. Lansing Sound, Inc., 3249 Casitas
Ave., Los Angeles, Cal 90039), 2 discs.
Solo instruments, and also an in-
teresting series of rehearsal takes,
mixes, equalizations, etc, with ex-
planations by a narrator. Uniformly ex-
cellent quality. A

Editor’s Note: Here are some addi-
tional discs which have appeared on
the market since this article was writ-
ten, which we feel have many of the
fine qualities exhibited by the author’s
selection:

Sheffield Lab, Inc., P.O. Box 5332,
Santa Barbara, CA 93108.
Comin’ From A Good Place: Harry
James. Lab-6 (SL23/SL24).
Discovered Again: Dave GCrusin, Lab-5
(SL19/SL20).

A-Train Ltd., 8719 Wilshire Blvd.,
Beverly Hills, CA 90211.
Firebird: Kenji Mori
TBM3003.

Mozart String Quartet: Mari lwamoto
String Quartet, ALC-1038.

Beethoven Funeral Sonata op. 26: Hans
Kann pf., ALC-1024.

Quartet,

Decibel Records, Dept. 2, P.O. Box
631, Lexington, MA 02173,
This Is the One: Dick Wellstood,
Audiophile AP-120,%$15.00.

Direkt To Disk, Sonic Arts Corp., 665
Harrison St., San Francisco, CA 94107.

Piano Fireworks: Russell Stepan,
DTD-01.
The Piano: David Montgomery,
DTD-02.

Gasparo Co, PO. Box
Nashville, TN 37209.
}.S. Bach Suite No. 1 in G Major: Roy
Christensen, Cello, GS-102.

90574,

James B. Lansing Sound, Inc., 8500
Balboa Blvd , Northridge, CA 91329.

The Los Angeles Philharmonic Or-
chestra, CSO 1010.

Crystal Clear Records, Inc., 225
Kearney St., San Francisco, CA 94108.
Charlie Byrd, CCS-8002.

Reference Recordings, P.O. Box
77907, San Francisco, CA 94107
Viola and . . .: James Carter Chamber
Ensemble, RR-4.

Finnadar Records, Atlantic Record-
ing Corp., 75 Rockefeller Plaza, New
York, NY 10019.

Chopin ¢ Prokofiev e Scriabin: [dil
Biret, pf.Finnadar SR125, $12.98.

Umbrella, Audio-Technica U.S., 33
Shiawassee Ave., Fairlawn, OH 44313,
Sold through local dealers.

Rough Trade Rough Trade,
Umbrella DD-1.

Big Band Jazz: Rob McConnell & the
Boss Brass, Umbrella DD4

Live:

AUDIO ® January 1978



4

As you would expect from LUX,
our new R-1050 tuner/amplifier
“is no mere run-of-the-mill receiver.”

When LUX Audio entered the U.S. audio
scene In 1975, we brought with us a vsorldwide
reputation for excellence. But since we also
brought only our separate amplifiers and tuners,
relatively few audiophiles could enjoy the special
qualities of LUX performance.

Now, everyone who would like a _UX
tuner, preamplifier and power amplifier—on
a single chassis—can have them just that way.
We choose to call these new models “tuner/
amplifiers,” although you probably th nk of
them as “receivers.” What's more important is
how Hirsch-Houck Labs described the R-1050
in Stereo Review:

‘Given its features, appearance and
performance, this is no mere run-of-tre-mill
receiver... . The excellent audio-distortion ratings
.. Obviously place it among the cleanzst of the
currently available receivers. .. every aspect
of the receiver's operation and handling was
as smooth and bug-free as its fine appearance
would suggest.’

Typical of the circuitry and featur=s that
result in such fine performance are thase: a
dual-gate MOSFET front end for high sensitivity,
and a special linear-phase filter array for
high selectivity, low distortion and wice stereo
separation. The preamplifier sectiontas a
two-stage direct-coupled amp for accurate

LUX Audio of America, Ltd.

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

RIAA equalization and a good phono overload
capabllity. And the power amplifier is direct-
coupled DC, in a true complementary symmetry
configuration, for excellent transient and

phase response.

Operating features include a six-LED peak
level indicator for each channel; tape-to-tape
dubbing with simultaneous listening to other
program sources; turm-on time delay speaker
protection plus automatic overload shutdown.

The sound of the R-1050 has been
appreciated as much in England as here. For
example, the British magazine Hifi at Home
said: .. .treble quality was light and delicate,
something LUX engineers always seem to
achieve ... bass output seemed plentiful and
strong, as is often the case with enormous, low
impedance power supplies.”

If we've encouraged you to experience the
sound of a LUX tuner/amplifier, your next step is
to visit one of our carefully selected dealers.
We'll be pleased to send you the names of those
in your area.

Luxman R-1050: 55 watts per channel. THD 0.05%. Suggested price
$595. Other Luxman tuner/amplifiers: R-1040. 40 watts per channel
THD 0.05%. Suggested price, $445. R-1120, 120 watts per channel
THD 0 03%. Suggested price. $895. (Power ratings are minimum
continuous output per channel. with both channels driven
simultaneously into 8 ohm loads. from 20 to 20.000 Hz. and no
more than gquoted total harmonic distortion )
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TDS

in Sound Measurements

The only licensee of time delay
spectrometry (TDS) in the audio in-
dustry to date is Cecil Cable, an audio
consultant from Edmonton, Alberta,
who has spent the last five years ap-
plying the basic ideas of TDS to
professional sound system ap-
plications. The first detailed ex-
planation of a sound system’s early-
room-reflection interactions in the
determination of bandwidth of the
filter required to suppress feedback
modes resulted from this research on
TDS in large arenas (AES Convention,
May 1977). Before we go into some of
the practical sound system ap-
plications of such devices, let’s look at
the basic theory behind this
fascinating tool.

TDS Basics

Sound travels through air at a finite
speed (typically around 1130 ft/sec at
70°F), thus it is possible to speak of the
distance sound travels in either feet or
milliseconds. If we divide one second
into 1000 mS, we then find that the

Don Davis*

sound has traveled 1.13 feet in one mS
or it takes 0.885 mS to go one foot.
Therefore, if we placed a microphone
10 feet in front of a loudspeaker and
switched on a 1 kHz tone to the
loudspeaker, the microphone would
not receive the tone until 0.885 mS X
10 ft = 8.85 mS after the loudspeaker
first sent it.

At the instant the loudspeaker
emitted the tone, if the generator
driving the loudspeaker were to begin
a sweep upwards in frequency at the
rate of 10,000 Hz/sec or 10 Hz/mS, by
the time 1000 Hz reached the
microphone, the loudspeaker would
be sending at the very same instant in
time 1000 + (10 Hz/mS X 8.85 mS) =
1088.5 Hz.

If the microphone is connected to a
narrow (10 Hz) filter capable of
sweeping at the same rate (10 Hz/mS)
as the generator but synchronized to
start its sweep at the exact instant the
signal arrives at the microphone (8.85
mS after the generator sends it or 88.5
Hz behind the generator, then the
readout device (meter, oscilloscope,
wave analyzer, etc.) will see only the
frequency arriving at the microphone,

and by means of the filter’s selectivity,

discriminate against all other fre-
quencies (see Fig. 1). Thus, room
reflections caused by lower fre-

quencies can’t get past the filter and
only the direct sound of that frequency
from the loudspeaker itself is present
at the microphone during the time the
filter is tuned to that frequency.

Figure 2 illustrates graphically these
interlocked relationships, and Fig. 3
shows Cecil Cable’s modified H.P
8552B/8556A analyzer with the ac-
companying digital frequency counter
that allows the monitoring of the
frequency between the generator and
the receiving filter.

The arrangement discussed thus far
allows rapid, accurate plots of the
direct sound from the loudspeaker
without any influence from the room.
This is a truly anechoic response plot.

Early Reflections Spectra

It can be seen that by “tuning
further out” in space (or time), that is,
by delaying the receiving filters’ sweep

*Synergetic Audio Concepts,
Tustin, Cal.

Audio consultant Cecil Cable is shown at work with his
modified Hewlett Packard 8552B/8556A analyser with

the digital frequency counter.
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WIN ITALL!

The Accuphase Super System. An audio perfectionists fantasy.

Here's how you can enter:

Visit a participating Accuphase dealer. Pick up ar official entry

blank, fill it in, mail it in, and hope. That'’s it—not a thing to buy.

For the nearest Accuphase dealer call toll-free, 24-hours a day:

800-243-6000 (In Connecticut 1-800-882-6500).

Accuphase makes the extravagantly engineered, extrav-
agantly praised components that Stereo Review calls
“analogous to...Rolls Royce." By no coincidence at all, they're
at the heart of this super stereo set-up.

And the other top-quality elements of our Super System are
worthy teammates.

When you visit your dealer, /isten to Accuphase. And listen
to your dealer, too. He is a knowiedgeable audio specialist;
he features and recommends Accuphase. The two facts
go together.

So hear Accuphase. Enter our winner-take-all Accuphase

sweepstakes. And you may win all the deluxe %

audio equipment on this page.
How does that sound?
When you're really serious

Official Rules 1. To enter, complete the official entry form avaitable
from a participating Accuphase dealer.

2, All entries must be postmarked by January 31, 1978, and received
by February 28, 1978.

3. Winner will be selected in a random drawing. Result of the drawing
will be final. Winner will be notified by mail. Odds of winning will be
determined by number of entries received. Only one prize sound
system will be awarded. State, federal, and other taxes imposed on the
prize-winner will be the sole responsibility of the prize-winner.

Fl‘lase

The Accuphase Super System
Accuphase P-300 Power Amplifier ¢ Accuphase C-200
Preamplifier-Control Center ® Accuphase T-100 FM Stereo-AM
Tuner e TEAC A-7300 Open-Reel Tape Deck ¢ TEAC 860
Cassette Deck e Loudspeakers: 2 Infinity Quantum 2 and 2
Visonic D-80 e Micro Seiki DDX-1000 Turntable ® Tone Arms:
Micro Seiki MA-505, Infinity “Black Widow," and Audio
Technica AT-1009 e Phono Cartridges: Sonus Blue Label,
Audio Technica AT-20 SLA, and Ortophon MC-20 Moving Coil
(with MCA-76 Preamplifier) ® Soundcraftsmen RM-2212
Equalizer e Audio Puise Model One Digital Delay ® dbx 3BX
Range Expander e Micro Seiki MX-1 Headphones ¢ 2 TEAC
ME-120 Microphones e 2 TEAC Remote Control Units e TEAC
Cable Kit e TEAC Dust Covere TEAC Recorder Maintenance
Kit ® TEAC Demagnetizer ® Discwasher System and Disc-
washer Zerostat lon Generator ¢ Ampex Grand Master 10%"
Open-Reel Recording Tapes and 20/20 + Cassettes— 1 carton
each e Direct-To-Disc Albums: The catalogs of Sheffield,
Umbrella, and Crystal Clear ® And best of all, an
Accuphase T-shirt and halter!

about your music.

4. Employees of TEAC Corporation of America (distributor of
Accuphase), affiliated companies, and sales agents, and the families
of any such empioyees are not eligible. Void where prohibited or
restricted by law.

5. Any request for the name of the winner shouid be mailed after
February 28, 1978, to. Accuphase Super System

TEAC Corporation of America
7733 Telegraph Road
Montebello, California 90640
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Fig. 1—Relation between sweep rate,
time, and offset. The frequency offset
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until after the direct sound has passed
the microphone, that it becomes pos-
sible to discriminate against the direct
sound as well and see, for example,
only the spectrum of a reflection off a
nearby wall, ceiling, or floor (see Fjg.
4).

If, for example, the microphone
were 10 feet from the loudspeaker and
the reflective surface was another 10
feet from the loudspeaker beyond the
microphone, the frequency offset (FO)
required between the generator and
the filter, if the sweep rate were 10,000
Hz/Sec, would be:

*

10,000 < 30 ) =265.49 Hz

1130
(*Note: the sound travels 20 ft from the
loudspeaker to the reflective surface
and then 10 feet more returning to the
microphone.)

Practical Uses of TDS

The ability to directly compare the
difference in level between the direct
sound spectrum and the chosen
reflected sound spectrum makes ab-
sorption vs. frequency immediately
visible, and the focusing of reflective
surfaces is easily identified.

One of the fundamental measure-
ments undertaken by Cecil Cable was
the identification of time align ano-
malies that interact with the normal
modes in a room to create acoustic
feedback as system gain is increased
(see Fig. 5). Cable has shown that the
feedback modes that occur when a
sound system is used in an enclosed
space are due to the room modes
riding on the “comb filter” response of
the time align anomalies generated by
the early reflections spectrum. This
coincidence of the early reflection
spectrum and the room modes have, at
long last, demonstrated why it seemed
as if the room modes joined into
clusters of modes, rather than
operating as individual, very narrow
areas.

By being able to place the total
spectrum of both the direct sound and
the total reflected sound on the same
analyzer screen, it becomes practical
to study how loudspeaker Q, the
critical distance, and the ratio of
direct-to-reverberant sound behaves at
differing locations of source, listener,
and boundary surfaces relative to fre-
quency.

“Dead” Rear Wall Wrong?

A “dead” rear wall with a hard front
wall in a control room is fundamental-
ly questionable. Presuming that the
loudspeakers are properly flush
mounted, then the early reflection

AUDIO e January 1978



'The first tuner and amplifier :
that won't scare you into buying a receiver.

Most people buy a receiver instead of
a separate tuner and amplifier because
they think it’s easier to handle, less com-
plicated. not as frightening, even less
expensive.

Nothing could be further from the
truth. Which is amply proven by the
Optonica ST-3636 tuner and the SM-4646
amplifier, a pair so easy to get along with.
and so affordable.

Nobody gives you a4 combination of
features like the smart-looking Optonica™
ST-3636 tuner. I’s got Opto-Lock tuning.
which locks in the signal and locks out sta-
tion drift and unwanted noise. The
advanced FM front end is designed for
excellent sensitivity, outstanding selectivity
and a high signal-to-noise ratio.

The Optonica ST-3636 also comes

with air check circuitry so that a tape deck
can be calibrated to record FM broad-
casts at the optimum level.

Just wait until you get your hands on
Optonica’s SM-4646 amphfier. The beau-
tifully engineered front panel gives you
total control flexibility to meet every
recording and listening need.

There are three independent power
supply circuits to give f'ou full range sta-
bility and power handling. This Delta

ower amplifier puts out smooth. effort-
ess reproduction.

With the SM-4646 you've got the
power to handle it afl. There’s a full 85
walts per channel minimum RMS at §
ohms. from 20 Hz t0 20 kHz with no more
than 0.08% THD.

With that kind of power. you need

Enter No. 44 on Reader Service Card

protection. And you get it with an LED
Automatic Protection Circuit. This exclu-
sive Optonica feature isolates vital output
components if the outputs are accidentally
shorted. And 10 prevent speaker damage,
the circuit will also activate if excessive
DC voltage occurs at the output.

We invite you to test the Optimum
tuner and amplifier to find out just how
comfortable separates can be for you.

We'd also like to give you a free copy
of our full line catalog. Just call toll-free
800-447-4700 day or night (in Illinois dial
1-800-322-4400) for the name and address
of your nearest Optonica showroom. or
write Optonica. Dept. AU, 10 Keystone
Place. Paramus, New Jersey 07652.

|OPTONICA | THE oPTIMUM.
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LOOK!

At the all new B&W Loudspeaker with
its components designed and built in
B&W's factory in England. A B&W de-
veloped spheroidal transducer provides
better control and dispersion for high
frequencies. Mid-range is a special
B&W design, flat from 70 Hz to 3KHz.
Plus a new ultra-low frequency radiator
for complete bass reproduction. In-
cludes a loudness contour control. B&W
computer research into phase and tran-
sient distortion have provided design
data that makes the DM-7 an outstand-
ing value.

WRITE today for a free technical
brochure on the DM-7 and the name
of your nearest dealer.

SINE WAVE SOUND SYSTEM MICROPHONE
GENERATOR AMPLIFIER AND
SWEEPING LOUDSPEAKER \

AT IOHz/mSEC.

Fig. 3— Basic time delay spectrometry
equipment.

spectrum will look like a comb filter
with very broad (one octave or wider)
humps which are quite audible. If,
however, the loudspeakers are proper-
ly flush mounted (an art in itself), the
adjacent surrounding area is made
very absorptive, and the rear wall is
made hard and diffuse, then the early
reflection spectrum will look like a
comb filter with a large number of very
narrow humps, which individually are

SELECTIVE FILTER
SWEEPING AT I0Hz/mSEC.
AND DISPLAY SCREEN
WITH LINEAR HORIZ. FREQ.
SCALE AND LOG. VERT.
AMPLITUDE SCALE

not significant, but as a group enkance
the sound level. Obviously, the larger
the control room the better, with up to
40 feet in depth offering good acoustic
possibilities.

Time
allows us to look at the spectrum of
the early reflections and objectively
analyze them. Time align(™) monitors
have eliminated many of the subtle
masking effects.

spectrometry (TDS)

ISTEN:!

Fig. 4— Measuring the spectrum of a reflective surface.

10’ - 0 —

...at your dealer

For linear frequency response, 30Hz
25KHz + 2dB e For a large listening
window. Vertical + 1dB within 10°; hori-
zontal = 1.5dB within 40° e For distortion
of less than 1%, 3rd harmonic. e For the
sound of engineering excellence.

B&W
Loudspeakers

from Anglo-American Audio Co., Inc.
P.O. Box 653
Buffalo, NY 14240 U.S.A.

Enter No. 10 on Reader Service Card

8.85 mSEC 8.85 mSEC
DIRECT souwo—\
‘_‘\_REFLECTED
LOUDSPEAKER SOUND —
- REFLECTIVE
[_ ] MICROPHONE SURFACE
| SWEEP | SWEEP
1 GEN. FILTER
} | | *—TDS ANALYZER
AMPLIFIER FREQ FREQ. |
| i OFFSET
Lo e

FREQ. OFFSET (FO.) BETWEEN GEN. AND FILTER

(GENERATOR BEGINS SWEEP FROM OHz BY F.O. Hz AHEAD OF THE START OF THE
FILTER SWEEP —BOTH GEN. AND FILTER SWEEP AT SAME RATE)

F.O. SWEEP RATE (

VELOCITY OF SOUND

TOTAL DIST. REFLECT. SOUND TRAVELS TO MIC.)
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