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The HPM series.

Four radically new speaker systems
specifically designed to beat the best.

You can’t beat JBL., Advent,
Bose and AR with me-too ideas.
They're really good speakers.

So, instead of just trying to make
better conventional speakers, we
knew we had to come up with a
totally different and superior design
concept.

After years of research and
development, our engineers found
the answer. They created a whole
new technology based on the
electrical properties of High
Polymer Molecular film. The result
is a sound thats louder, clearer, more
natural, lower in distortion than you
ever expected to hear out of a
speaker system.

HPM film technology requires
no magnet, no coil, no cone or dome,
no moving parts at all. The
amplified signal is converted into
sound waves directly at the surface
of a thin, light membrane. And the
entire structure housing the
membrane can be curved for the
best possible sound dispersion.

Pioneers new HPM drivers
combine high efficiency with
amazingly accurate transient
response. Distortion is virtually
nonexistent even at very high sound-
pressure levels. The principle was
evolved mainly for tweeters,
although a giant HPM woofer is at
least a theoretical possibility.

In each of the new Pioneer
models shown here, regardless

of price, the top end of the audio
spectrum is reproduced by an
HPM driver. In the big HPM-200
system, so is the upper midrange.

The woolers used in the HPM
series are almost as unconventional,
even though they still have cones.
But what cones! They combine low
mass and high rigidity to an
unprecedented degree, thanks to an
exclusive method of reinforcement
with carbon fibers. As a result, they
move as true pistons, without any of
the smearing of bass frequencies
experienced with ordinary cones.

Of course, the proof of a new
speaker technology isn’t in the telling
but in the listening.

If the new HPM speakers didn’t
have audibly more impact, more
detail, more transparency than the
best previous speakers at compa-
rable prices, our engineering effort
would have been a meaningless
exercise. There are certainly enough
speakers on the market today.

So we invite you to listen and
compare very carefully. Match the
HPM in the price range of your
choice against the corresponding
speaker on the far right, or anything
else in your dealers showroom.

We think you'll end up agreeing
that a good new idea beats a good
old idea every time.

U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,

New Jersey 07074.




It would be foolish to create
anew line of speakers
and not overcome these obstacles...
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“It’s a good turntable by itself, and as

an added bonus it also stacks records.”
Creem, MARCH 1975

In the old days, a serious audio enthusiast wouldn’t touch
anything but a manual turntable.
He felt he had no choice.
That anything with automatic features simply didn’t perform.
But as Sound magazine says in its August 1975 issue:
“In recent years. .. the quality of the automatic turntable has risen

dramatically. And the performance of the B.1.C. 960 certainly
substantiates our belief that a serious music lover can attain

extremely high quality in an automatic N
unit just );s iﬁ tt?e beg manualis.” @0@
In a Sept. 1975 test report, Radio & Electronics agrees, noting
that B.I.C:
“might well be considered a top-performing manual turntable
in its price category.”
Modern Hi-Fi and Music (Aug./Sept. 1975) reports:
“wow and flutter of 0.03% at 335 rpm and rumble less

than —65db; specifications which are more typical of a good

manual than most automatics.”

And because they’re not imported (B.1.C. turntables are built
entirely in the U.S.) the price of this performance comes as a
pleasant surprise.

If you're serious enough about your system to spend $100 or
more on a turntable, a B.L.C. 940, 960, or 980 has what you want
and more of it —all three are multiple-play manual turntables
sharing the same quality features and high performance.

See if your high-fidelity dealer doesn’t agree. He has
literature with all the details. Or write to B.I.C. (“bee-eye-cee”)
c/o British Industries Co., Westbury, N.Y. 11590.

B.1.C.1S A TRADEMARK OF BRITISH INDUSIRIES CO. A DIVISION OF AVNET INC. ©1975

Check No. 8 >n Reader Service Cadd




Audioclinic

Cartridge Output and Stylus
Velocity

Q. Inthe “Equipment Directory” in
the October, 1975 issue of Audio
Magazine, there is one set of specifi-
cations that is confusing.

The amplifier section of the direc-
tory refers to and measures phono
sensitivity in mV. The phono cartridge
section refers to and measures output
in mV at a velocity of 5 cm/sec. The
specifications supplied by the manu-
facturers, however, do not in all cases
state output in terms of this 5 cm/sec.
figure. The Empire cartridges refer to
a velocity of 3.53 cm/sec. The Pick-
erings refer to a velocity of 5.5
cm/sec. with brush.

Since a cartridge must be selected
whose rated output exceeds the
phono sensitivity of the amplifier
being used with it, how does one
match the two when there is no com-
mon reference?—L.L., Kew Gardens,
N.Y.

A. The voltage output of a cartridge
and the velocity of a stylus follow one
another in direct proportion. Dou-
bling the velocity of the stylus will in-
crease the voltage output of the cart-
ridge to twice its original value. Thus,
if you have a cartridge which pro-
duces 2 mV at 2.5 cm/sec. and you
want to know what the cartridge will
produce at 5 cm/sec., you can figure
from the above that this cartridge will
produce 4 mV at 5 cm/sec. That is all
there is to this sort of problem.

Select a cartridge which does not
exceed the minimum sensitivity of the
preamplifier section of your equip-

If you have a problem or gquestion 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.

Joseph Giovanelli

ment by more than about 6 dB as this
precaution will prevent overloading
the input circuitry. You can use a cart-
ridge having higher output than this if
you know the maximum signal level
which can be handled without caus-
ing overload and watch your gain set-
ting.

Ceramic and Magnetic Cartridges

Q. ! have read the statement that a
magnetic cartridge is better than a ce-
ramic one. Why?

Instead of the ceramic cartridge
which is supposed to be used with my
receiver, would it hurt the receiver in
any way if | were to use a magnetic
cartridge?—J)im Pykonen, St. Clair
Shores, Mich.

A. Both ceramic and magnetic cart-
ridges produce a signal because their
styli are moved by the groove on the
record, however, the method used to
produce the electrical signal is differ-
ent. With the ceramic cartridge, the
stylus does a considerable amount of
mechanical work in flexing a small
piece of “ceramic’” material, usually
barium titanate, which produces a rel-
atively large voltage between the two
sides of the element. In the magnetic
cartridge, the signal voltage is pro-
duced because small magnets, at-
tached to the back end of the stylus,
are moved close to the coils attached
to the main body of the cartridge, in-
ducing the voltage. A great deal less
work is necessary with this method.
While the magnetic cartridge pro-
duces a smaller signal voltage than the
ceramic type, the magnetic cartridge
will track difficult grooves properly at
much lower tracking forces, resulting
in considerably reduced record wear.

One advantage of the ceramic type
is that the signal voltage it produces is
easy to equalize to the curve used in

recording, while the magnetic type
requires more sophisticated circuitry
for this. The ceramic type, however,
almost always has some resonant
peaks in its response and these peaks
are difficult to remove with an eco-
nomical circuit. The result is that the
magnetic type, after equalization, has
the flattest response.

It is for all these reasons that the
magnetic type is considered superior.

While you will not hurt your receiv-
er if you simply exchange the ceramic
cartridge for a magnetic type, you will
probably hear no sound (or at best a
treble-heavy sound) when in phono
mode as the receiver is set up for the
higher signal voltages produced by
the ceramic cartridge. If you wish to
go to the magnetic type, you should
purchase one of the preamplifiers
made specially for such changes. They
go between the turntable/cartridge
and the receiver and boost the cart-
ridge’s signal to the proper level, as
well as providing the necessary equal-
jzation for the magnetic cartridge.

Homemade Wind Screens

A few of my microphones have no
wind screens. | improvised and dis-
covered that the foam used in air con-
ditioning filters works well if you use
two or three layers of the material and
fasten it to the microphone with a
hose clamp. Although this arrange-
ment is unsightly, it works well. —
Richard D. Taubold, Urbana, Ill.

About The Cover: “Gee, Dad, it's a Wurlitzer!”
The nostalgia trend has given a second life to the
artifacts of our recent past. This whirling-colored,
big-voiced 1947 Wurlitzer jukebox now delights
bicentennial visitors to the Paper Moon, an old-
time newsstand and cafe on trendy South Street in
Old Philadelphia. And how's this for nostalgia, you
get six plays for a quarter! Most popular selection?
Rum and Coca Cola by the Andrews Sisters.

AUDIO e JUNE, 1976
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Announcing

PRO-DISC"

The technology of the Discwasher Group
announces a system—a protective environ-
ment—utilizing an improved dry friction re-
duction agent and a radically new application

method.
Dry lubricants. ALL need the Discwasher
system (see Audio, April 1976).
None can match the PRO-DISC™ environ-
ment.
(Soon at your Discwasher dealer)

d Discwasher Group
909 University, Columbia, MO 65201

GOLD-ENS

Perfectionist cables

ZEROSTAT
The static killer




Tape Guide

Taping Discs Revisited

In the September, 1975, ""Tape
Guide” column Mr. Ted E. Hayen
asked about the difference in record-
ing levels of about 4-to-5 dB between
channels on records of different man-
ufacturers. In his answer, Mr. Burstein
covers the fact that there are some-
times variations in recordings be-
tween right and left channels. He also
states that there might be an error in
the calibration of the VU meters of
the tape recorder used. He recom-
mended that Mr. Hayen adjust
recording level on the records he is
trying to record, making the as-
sumption that the VU meters are
identically calibrated. Unfortunately,
he did not give Mr. Hayen a method
via which to check the calibration of
his meters and record level controls.

In order to calibrate the entire sys-
tem (or to check calibration of the en-
tire system, including record level
controls and VU meters), all that Mr.
Hayen has to do is to play a monaural
record with all the controls in his sys-
tem in the stereo position. When a
monaural record is played in this fash-
ion, the same signal will appear at
both record heads, and all one has to
do is calibrate his record level con-
trols so that the reading on both VU
meters will be identical. If he now
plays back a recording made in this
fashion, and adjusts his playback con-
trols (making the assumption that the
VU meters work on playback and can
be switched to read the signal coming
from the tape), his entire system will
be calibrated. In addition, if there are
gross differences in the position of the
record and/or playback level con-
trols, he will know that there is some-
thing amiss and that part of his system
requires adjustment or repair.

6

Herman Burstein

Indeed, this is the best way of ad-
justing any tape recorder in which
you have both a master gain control
and separate level controls for each
channel.

C. Victor Campos
Acoustic Research
Norwood, Mass.

Track Spacing

Q. I've read that different heads
have varying distances between the
tracks. Is this a problem?—Ronald
Slakie, Tacoma, Wash.

A. The same kind of head (for ex-
ample, a quarter-track playback head)
will have the same track spacing re-
gardless of manufacturer—except for
possible mistakes in manufacturing.
Track spacing is specified by NAB (Na-
tional Association of Broadcasters)
and to my knowledge is followed by
all manufacturers, within permissible
tolerances. However, there are differ-
ences in spacing as between quarter-
track and half-track heads. And there
are slight differences for stereo heads,
as between erase heads and those
used for recording and/or playback.
These differences are to make sure
that the erase head spans all the
recorded track and slightly more.

Hiss Reduction

Q. | have a Concord tape deck
which has been biased for Scotch low-
noise tape and is used only at 7 % ips
for music. However, there is a small
amount of hiss. When recording ma-
terial off TV | use cheap tape, operate
at 3-3/4 ips, and turn the treble up to
improve the treble response; yet | am
amazed to find that there is less hiss
than when using good tape at 7 % ips.
Other than the fact that I record off
TV at a slightly higher level, | am at a

loss to explain why [ get less noise in
the latter mode.—Dennis Brandt, Em-
porium, Penna.

A. At 3-3/4 ips, high frequency re-
sponse is appreciably less than at 7 %
ips for some tape machines. Hence
tape hiss—all other factors remaining
constant—would tend to be less no-
ticeable at 3-3/4 ips in the case of such
machines. When you turn up the
treble at 3-3/4 ips, you may not be
turning it up enough to cancel out the
hiss advantage. When using low-noise
tape, the treble boost in recording is
supposed to be reduced somewhat,
and the recording level is supposed to
be increased somewhat. In adjusting
your tape deck for low-noise tape,
only the bias may have been changed
and not the record treble boost and
recording level. Accordingly, you get
more noise than if all the required ad-
justments were correctly made. On
top of this, as you state, you record at
a higher level from TV (at 3-3/4 ips)
than you do for music (at 7 % ips). Fi-
nally, it may be that the nature of your
hearing ability has something to do
with the matter. When you turn up
the treble at 3-3/4 ips, you may be sat-
isfying your ears out to, say 10,000 Hz
rather than to 20,000 Hz. If you can’t
hear much beyond 10,000 or 12,000
Hz, you may not be turning up the
treble enough to increase hiss appre-
ciably.

Stereo Playback

Q. | have a Lafayette transistorized
4-track mono open-reel tape machine
with tape head outputs. | would like
to incorporate a preamp/equalization
circuit (transistorized) into the ma-
chine, thereby converting it into a

stereo playback deck suitable for tape
(Continued on pg. 10)
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Your enjoyment will go beyond that.

To help you get the most out of BASF
open reel tapes, we've improved our
package.

We've included on it everything you
need to know to achieve the most
enjoyable listening experience possible.
We're proud to, because there's no
tape quite up to BASF standards.

Our Performance Series (formerly
LH) is the DIN standard recognized
throughout the world for open reel
tapes.

Our Studio Series (formerly LH
Super) with its high density formu-
lation, results in a 50% increase
in volume without distortion

felt the moment you hear it.

Which isn't surprising, considering
BASF invented audio tape in the first
place.

A 9_?\ cl
BASF
1800

PERFORMANCE SERIES

across the full frequency range.

And our Professional Series is of
mastering quality that's just that and
not in name only.

All, of course, are polished for the
extraordinary clarity that is BASF
sound. E

And while that sound can be put
into words, charts and numbers, the
listening experience itself can only be

BASF

We 'soud like the original
because we are the original.



e e =
sl.ﬂv...l.n....l.. e s SR e ety — T A
e — . —— A o T B e T e

&S




Music minus hiss.

Signal vs. noise. The one aspect of sound reproduction that
makes all the difference between a clean tape and a hissy one.
Even at 72 ips.

That’s why we decided to mate our 20 years of 3-motor, 3-head
TEAC open reel experience with the 7 year record of the
B-type Dolby* noise reduction system. The result is our new
A-2300SD, a truly audible improvement.

The 74 dB signal-to-noise ratio** is indeed a meaningful
specification, because the difference it makes is demonstrable.
And it doesn’t take golden ears to hear it...just an appreciation
of music minus hiss. >

Ask your TEAC retailer
to demonstrate the new D s

A-2300SD. If you don’t Z; L CALTONE FM/COPY
know where he is, just call ' Recr @1 @ P P
toll-free (800) 4474700 or [® ' QLE(\:’E'I:[ &a ~—~ ON —IN
(800) 322-4400 in Illinois. _ ‘

You'll find complete FM/COPY

integral Dolby%exibility, boLEY FM  DoLEY N e '.'

including FM copy, pre- - :

k3 G

cisely matched to the
kind of quality and relia- '
bility that’s come to be known as TEAC. A perfect example of
totally clean performance.

“*Actual measurements will vary with record
levels and brands of tape. Our published
specification of 74 dB or greater is referenced
to 3% T.H.D. at 72 ips with the NAB
A-Weighting Curve and B-Dolby circuits,
using Maxell UD-35 tape. In maximizing
signal-to-noise performance at 7'z ips, we
have recorded measurements of up to 80 dB

[ P P with Ampex 456 tape.
signal-to-noise ratio

TEAC

The leader. Always has been.

TEAC Corporation of America/7733 Telegraph Road, Montebello, Ca. 90640/@© TEAC 1975

our

*Dolby is a trademark of Dolby Laboratories, Inc.



WE CAN'T
WAIT. ...

MODEL 1018
SUGGESTED RETAIL
$375.00

TO ANNOUNCE
THE ALL NEW SPECTRO

PREAMP

EQ.UALIZERJ

N

Even without its front panel and

cover, the 101B exhibits these

tine qualities:

e Five band ‘shelving’ type
graphic equalizer

e Dual taping facilities, bi-direc-
tional ‘“bypass’ copying.
simultaneous recording from
any source. Equalization in-
serted before. between or after
tape machines.

e Ultra-accurate RIAA equaliza-
tion for silent high definition
cartridge amplification and in-
creased dynamic range.

e 750 watts of accessory AC out-
let capability.

e Plug-together glass epoxy cir-
cuit boards, 100% monolithic
IC circuitry and "plug-in”
serviceability.

e F E.T. circuitry, ‘'zero-volt"”
switching for totally silent
programming selection and
“thump-free” turn-on and turn-
off at any volume.

For the nitty gritty specs contact
our Marketing Department. You
might also want to know about
our Model 210 Graphic Equalizer
and our Model P-202 Power Amp.
Everyone else does.

P-1018
Chasis Detai! (walnut cabinet optional)

SPECTRO
ACOUSTICS, INC.

1309 E. Spokane [509] 545-1829
Pasco, Washington 99301

Check No. 37 on Reader Service Card

(Continued from pg. 6)

dubbing. | don’t wish to consider any
separate tape preamps as they have
additional features | don’t want and
are awkward to carry around. There is
also enough room to mount a circuit
about the size of a drinking glass, and
I’d enjoy building the circuit. How do
I go about doing this?—]oel Jevo-
tovsky, Brooklyn, N.Y.

A. You might copy the playback
electronics now in your tape machine,
or obtain a transistorized playback cir-
cuit from Nortronics or other sources.
You might also refer to articles on
tape preamps published in Audio and
other periodicals in past years. You
could also copy the playback circuitry
of a high quality tape machine, or buy
one of the tape playback preamps
which you say you don’t want to con-
sider, dismantle it, then reassemble it
inside your Lafayette machine. The
cost of separate parts probably
wouldn’t be much less than buying
the entire preamp. As to what you do
once you have a desirable circuit or
collection of parts before you is out-
side the scope of this colunn. Novices
usually gain aptitude in this kind of
thing through experience with kits or
under the tutelage of a friend.

Recorder Comparison

Q. | have attempted to compare
tape recorders on the basis of data ap-
pearing in Audio and other maga-
zines. Most of the time one machine
will look better in some categories
and not in others. I would like to
know how to analyze the data. Which
categories are most important? How
good would one deck have to be in
lesser categories to make up for slight
deficiencies in more important cate-
gories? Also, what is the smallest
amount of difference in each specifi-
cation that is worth considering in
certain categories but not in oth-
ers?—Jerry Sheppard, Atlanta, Ga.

A. The answers to your questions
are not easy, and a complete attempt
would require several pages. Perhaps
the following may help somewhat.
The most important requirements in
the case of a tape recorder are flat and
wide frequency response, high signal-
to-noise ratio, low distortion, and low
wow and flutter. A good quality ma-
chine would have response within *1
to 1% dB between about 30 and
16,000 Hz, signal-to-noise ratio bor-
dering or exceeding (particularly with
Dolby-B) 60 dB, and under 0.1% wow
and flutter. Distortion is inferred in

10

the S/N specification, which is ordi-
narily based on a signal level resulting
in 3% harmonic distortion at 400 Hz
on the tape. In the case of specifica-
tions stated in dB, significant differ-
ences are on the order of about 1to 2
dB. You might notice a difference be-
tween Machine A flat within 1 dB and
Machine B flat within 2dB. You would
be likely to notice a difference be-
tween Machine A and Machine C flat
within 3 dB. Similar parameters hold
for S/N.

Dolby Dilemma

Q. | have several questions con-
cerning the Dolby-B system. It is in-
dicated that the gain of the system is
controlled by the level of the input
signal. This appears to be far from an
optimum system as masking of noise
occurs only if the desired signal has a
strong component near the noise fre-
quency. In the Dolby-B system, a sig-
nal in the bass would cause no com-
pression of the signal, and one would
be left with the full noise component
which would be audible; there would
be no masking due to the large fre-
quency difference. Why is there only
a 10 dB improvement in signal-to-
noise ratio? | realize that large-signal
amplifiers tend to distort, but why not
lower the input signal to the Dolby by
10 dB, compress it 20 dB, and then am-
plify it again in a linear ampli-
fier?—J)effrey Ahl, Ithaca, N.Y.

A. Noise is most noticeable in the
treble range. The principle of the Dol-
by-B system is to emphasize the treble
when the signal level is low; because
the level is low, such emphasis does
not noticeably increase distortion in
recording. In playback, when the sig-
nal is low, the treble range is corre-
spondingly de-emphasized, thus re-
storing flat response and at the same
time reducing noise (treble fre-
quencies) that occur in recording and
playback.

Why “only” 10 dB improvement in
S/N? This is probably as much as is
feasible in view of the problem of
avoiding distortion due to treble em-
phasis in recording. Besides, 10 dB is
quite an improvement; it can convert
garden-variety 50 dB S/N into high-
quality 60 dB S/N.

If you have a problem or question on tape recor-
ding, 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.

AUDIO e JUNE, 1976
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Ask a triend to introduce you to a legend.

If you're thinking about stereo
equipment, probably the single
most important influence on your
buying decisions will be the recom-
mendations of friends whose
judgement you respect.

Please talk to someone who
owns the Bose 901 % loudspeaker
system. He or she is probably
serious about music and can give
you a serious opinion, along with
a somewhat technical discussion of
the unique qualities of the 901.
(Bose owners tend to be a little
passionate about their speakers.)
And, loyalty aside, it’s probably
worth a few minutes of your time
to listen to the story, because the
Bose 901 is so drastically different
from conventional speakers.

First of all, the 901 is far smaller
than its performance, reputation, or
price would lead you to believe.
Then, the speakers are pentagon-
shaped, and are set up a foot or two
from the wall of the listening room,
pointing at the wall, not at the
listener. This is a critical difference
between the 901 and conventional
speakers. The 901 is a Direct/
Reflecting® loudspeaker. It reflects
most sound off back and side walls
and then into the center of a room,
surrounding the listener with the
proper proportion of reflected and

direct sound, all frequencies in
balance, almost anywhere in the
room. The result is an extraordi-
narily open, spacious sound that
very effectively reproduces the
teeling of a live, concert-hall per-

formance. This is in sharp contrast

to conventional direct radiating
speakers, which tend to beam
sound (especially high frequencies),
limiting optimum listening to a
relatively small area in front of the
speakers, and producing the some-
what harsh sound often associated
with high fidelity.

There are more dramatic differ-
ences inside the 901: it has no con-
ventional woofers or tweeters, just
nine identical, 4%-inch, full-range

drivers.

The nine drivers are acousti-
cally coupled inside that very com-
pact 901 cabinet. Coupling tends to
cancel out, across all nine drivers,
the small imperfections found in
any sound reproduction device
[ours included). What you will hear
is an incredibly smooth, life-like
sound, practically free of distortion.

consistent sound output up and
down the frequency range, with full
steady high notes and solid, power-

Besides two speakers, the 901
system includes a third part: the
Active Equalizer. The 901 uses the
Active Equalizer to automatically
boost power at the frequencies
where it’s needed. The result is

tul low notes.

Now that you've heard the story
behind the 901, we invite you to go
to a Bose dealer and listen. Com-
pare the 901 to any other speaker,
regardless of size or price. Then
you’ll know why the Bose 901 has
become something more than a
loudspeaker system for thousands
of music lovers all over the world.

For a full-color brochure on the 901 loudspeaker
system, write: Bose, Dept. AU6, The Mountain,
Framingham, Mass. 01701.

Patents issued and pending.

M ¥

The Mountain,
Framingham, Mass. 01701



- Dear Editor:

More on TV Audio

Dear Sir:

| read with interest the letter from
R. P. Markey in the April issue and felt
that | might add something to his
comments.

The problems with TV audio are pri-
marily due to losses of quality through
the AT&T long lines system and, at
present, somewhat unavoidable. Be
advised however that within two years
the PBS (Public Broadcasting Service)
stations throughout the United States
will no longer be using the long lines
system for distribution of network
programming, going instead to a
leased satellite system for both audio
and video distribution.

The proposed specifications are as
follows: Flat response from 15 Hz to
15 kHz, random noise (flat and new
CMTT weighted) peak signal-to-noise
ratio of better than 68 dB, distortion
under 1% throughout the audio
range, and crosstalk down more than
70 dB.

We can only hope that in the next
few years AT&T will improve audio
quality to the three commercial net-
works, or that perhaps the networks
will follow Public Television’s lead in
striving for true hi-fi television audio.

Ralph Strader
Engineering Supervisor
WNIT-TV PBS
South Bend, Ind. 46624

Rack Mounting
Dear Sir:

One of the things that | have noted
with delight is that a lot of hi-fi gear is
once again available with rack
mounts, as was the case 20 years ago.
Almost all of the moosey power am-
plifiers come that way, and the noise
reducers, the graphic equalizers, and
a new AM tuner are like that.

So why don’t the manufacturers of
most tape recorders make rack
mounts? | wrote many of the com-
panies asking for information per-
taining thereto. Most of the com-
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panies | wrote sent me brochures that
didn’t say anything about rack
mounts. A few do. The only cassette
machine with rack mounts costs over
$1000.

Surely I am not the only person in
“the biz’" who specifies rack mounts
in commercial installations and finds it
convenient to have a recorder as part
of a PA system. Radio stations in a
town this size play news actualities
and sometimes entire programs
(ugh!) from cassettes, and they some-
times do that with battery portables,
since no larger gear is very con-
venient. My home installation is rack
mounted, and I'm convinced that the
““ultimate’’ system—if there is
one—has everything bolted down.

Audio magazine could certainly do
a lot of folks a favor by prodding the
manufacturers into making these
things available, as they will listen to
you more than to me. And if you can
find me a rack-mounted cassette
recorder-player for less than $500, V'l
take two. And | can sell three others
to clients in Ridgecrest (population
15,000).

James Rieger
Engineer

Kitchen Productions
205 S. Silver Ridge Dr.
Ridgecrest, Ca. 93555

Dissident Critic
Dear Sir:

| read my first issue ever (and possi-
bly my last?) of Audio. Yes, your ’'sys-
tems” articles are good. But let me tell
you, your Record & Tape Reviews
suck eggs! Having decided on a jour-
nalistic career, | feel it necessary to set
the facts straight. Your “writers” of
the column are legends in their own
minds.

Fleetwood Mac is a highly skilled
Rock Group. Chris McVie’s warm
voice and exquisite talent contributes
to this albums glowing stardom. Land-
slide happens to be a very hot song.

As for the "“death of the progressive
Fleetwood Mac”, you couldn’t be
more wrong.

Now my second complaint. At this
very moment, | am listening to an ex-
tremely talented artist. Dan Fogelberg
proves once more, if you have the
ability and talent (which he does) and
the incentive, you can suceed (sic). He
not only wrote the songs on the al-
bum, but he also played nearly all of
the instruments on top of that, he
does all of his cover artwork. Re-
garding your statement of Crosby &
Nash being undertalented, I'm sorry
to inform you, but this is also wrong.
They were part of a very successful
group. Although the group was short-
lived, they went on to put out two
very fine Ip’s. As for these re-
views. ... .. Performance: F.

| base my third conviction on the
previously stated facts. Captain Fan-
tastic and the Brown Dirt Cowboy.
what can be said? Elton and Taupin
have fallen from their lofty positions
among the stars. Just because some-
one pumps out asinine albums, one
after the other, does not mean they
are successful. What it is, simply
enough, is the fulfillment of a record-
ing contract. You ask "How in 1976
does anybody review an E.J. record?”
The answer is easy. Just as you would
any other album. . .hopefully ob-
jectively. Just coz (sic) the guys have
put out some top notch albums, that
doesn’t mean they’re superstars. It
takes alot (sic) to be a superstar, and
“junk”” albums aren’t one of the quali-
fications.

| wouldn’t be surprised if this isn’t
published. You have proven to me
that your staff doesn’t have enough
balls to stray from the safety of their
top 40 ideals.

M. J. Martis

Monongahela, Pa.
Editor’s Comment: Thank you for
your compliment on Audio’s “sys-
tems’’ articles, and congratulations on
your choice of journalism as a career
field. Some things you should find
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JVChas changed
the face of highfidelity.
Inside and out.

Despite the advancements in
high fidelity, stereo receivers have
become pretty much look-alikes and
perform-alikes. Until now.

When you look at JVC's new
S300 receiver you can see what we
mean. JVC has eliminated conven
tional rotary controis completely and
replaced them with direct-action push-
buttons for all program sources, and
precision slide controls for volume
balance and tone selection. This clean
uncluttered styling achieves a dis-
tinctively professional look. But it's
more than a look. The S300 is quality
all the way —sound, performance,
engineering.

Even though the S300 is the
middle model in JVC’s new series of
five professional receivers, it shares
much of the advanced circuitry and
many of the features of the top
professional—the S600

For instance, unheard of in a

moderate priced re-

ceiver, the S300 offers

individual tone adjust-

ment over the entire musical range
with JVC's exclusive five-zone control
SEA graphic equalizer system. And
where conventional receivers include
center-channel and signal strength
meters only, the S300 also gives in-
stantaneous power output readings
with twin wattage meters. Recording
fans will especially appreciate the dual
tape monitor recording/dubbing
feature.

The JVC S300 has a power
handling capability of 50 watts per
channel, minimum continuous power
into 8 ohms, from 20 to 20,000 Hz,
with no more than 0.3% total
harmonic distortion.

Thanks to an FM tuner section
with a dual-gate MOS FET and 3-gang
tuning capacitor, plus phase lock loop
IC and quadrature detector circuitry,

Check No. 17 on Reader Service Card

stations come in cleanly and effortlessly
with incredibly low distortion and
extraordinary channel separation. And
you can select stations precisely with
the unigue gyro-bias tuning knob.

Cali toll-free 800-221-7502 for
the name of your nearest JVC dealer.
Then visit him and see the professional
JVC S300. You'll recognize it instantly.
It's the one face that stands out in
the crowd

JVC America, Inc., 58-75 Queens
Midtown Expressway, Maspeth, N.Y.
11378 (212) 476-8300

Approximate retail value of the S300 is $400.



With the 20002, you can
exaggerate highs, accentuate lows
or leave it flat. You can make your
own adjustments without being
tied to the dips and peaks charac-
teristic of most other cartridges.

The extreme accuracy of its
reproduction allows you the lux-
ury of fine-tuning your audio sys-
tem exactly the way you want it.

The Emprie 2000Z.

Already your system sounds
better.

Empire Scientific Corp.,

Garden City, N.Y. 11530

Check No. 14 on Reader Service Card

helpful are: a good dictionary, a con-
cise manual of grammar, some sub-
scriptions to the rock journals, and
some college courses in criticism.

Station Practice
Dear Sir:

In response to your request in the
January issue for broadcaster’s com-
ments regarding the audio quality of
radio stations, | would agree with Mr.
Swartzendruber’s observation that
AM transmitters and their associated
audio equipment are capable of audio
quality which exceeds that of virtually
all of the present AM tuners and re-
ceivers. It is not uncommon to find
even relatively old transmitter designs
capable of frequency responses of + 2
dB from 25 Hz to 12 kHz. And now
with more sophisticated modulation
techniques, such as pulse duration
modulation and others, as well as in-
creasing use of completely solid-state
transmitters with d.c. coupled modu-
lators, response of +1 dB from 20 Hz
to 15 kHz is not unusual. Also, square-
wave response of the latest designs is
very good, and THD at 95% modu-
lation is usually under 1% for all fre-
quencies and somewhat less than
0.5% for midband frequencies.

Unfortunately, this is not the kind
of quality that many stations care to
transmit. Many broadcasters choose
to use the improved performance that
results from the latest transmitter de-
signs to increase the quantity (loud-
ness) rather than the quality of their
signals. But then, to many listeners,
louder is better.

With FM transmitters, the situation
is not quite the same as with AM. The
current generation of FM exciters and
stereo generators is still an order of
magnitude or so below the quality of
the very best state-of-the-art tuners.
However, the inherent bandwidth
and other limitations that are a part of
both AM and FM stereo transmission
systems prevent them from being as
transparent as the electronics in most
hi-fi systems.

In many cases, the reason for the
poor audio quality of AM and FM ra-
dio is not the audio quality of the
transmitter or receiver, but rather the
audio quality of the programming.
This quality depends upon how care-
fully the various assortment of turn-
tables, tape machines, amplifiers,
equalizers, filters, compressors, limit-
ers, peak clippers, telephone lines,
and station-to-transmitter microwave
links that make up a radio station are
used and maintained.
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There are other factors affecting a
station’s air sound over which the
broadcaster may not have much con-
trol. These would include the quality
of the records (mostly 45s) that radio
stations receive from the record com-
panies and the quality-compromising
problems related to the tape cart-
ridges that have become so common
in broadcasting. The somewhat less
than state-of-the-art performance of
much of the audio equipment avail-
able from broadcast equipment man-
ufacturers has led some more pro-
gressive-minded stations to use high
quality audiophile equipment instead.
Also, the use of matrix quadraphonic
encoders, the impending adoption of
“discrete’” quadraphonic FM, and the
proposals for AM stereo don’t help
the situation.

Another factor affecting the audio
quality heard on the radio is the wide-
spread use (especially on FM) of auto-
mation equipment and prerecorded
tapes to provide a station’s program-
ming. Often the equipment is not
properly maintained or programmed
and the tapes are of poor quality. Use
of noise reduction equipment with
tape machines, while standard prac-
tice in recording studios and very
common with audiophiles, is virtually
non-existent in broadcasting. Some
stations receive their tapes from a
programming service, and only a few
of these companies have more than
casual concern about the quality of
their tapes. Since automation equip-
ment can run for hours unattended,
often it does. The listeners may actual-
ly know more about the station’s pro-
gramming and its quality than the sta-
tion’s personnel.

Certainly, there are many ex-
ceptions to all of this. But these are
not the problem. The exceptional sta-
tions are still too few and far between.
What is needed, is more stations be-
coming concerned about the quality
of their air sound and then taking the
time and effort needed to improve it.
In addition, these stations will need
the cooperation of the record com-
panies, equipment manufacturers,
programming services and the listen-
ers as well. Listeners can help by sim-
ply providing feedback for the broad-
caster in the form of constructive criti-
cism, including specific suggestions,
when possible. In fact, a visit to a local
radio station can be a very enlight-
ening experience for both the listener
and the broadcaster.

Scott Pendergraft
Chief Engineer
Radio Statesboro
Statesboro, Ga.
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MAGAZINE A MAGAZINE B
S/N Output S/Nin dB THD
Ratio @ (re: 3% at O dB
Manufacturer | Brand WeightedindB | 3% THD THD) (%)
TDK SA 66.5 +4.2 66.0 0.9
AMPEX 20:20+ 56.4 +1.9 -
FUJI FX 60.0 +2.3 —
MAXELL ubD — — 58.5 1.1
MAXELL UDXL 62.5 +2.7 - —
NAKAMICHI EX 60.0 +23 55.0 1.1
SCOTCH CHROME — — 64.0 1.3
SCOTCH CLASSIC 62.5 +2.0 - —
SONY FERRICHROME 64.0 +2.1 64.0 1.8

Decks used for tests: Magazine A-Pioneer CT-F9191 (cross-checked on DUAL 901, TEAC 450}, Magazine B-NAKAMICH! 1000.

Two leading hi-fi magazines working independently tested a wide
variety of cassettes. In both tests, TDK SA clearly outperformed the other
premium priced cassettes.

The statistics speak for themselves. TDK SA provides a greater S/N
ratio (66.5dB weighted and 66.0 dB @ 3% THD) , greater output sensitivity

(+4.2dB @ 3% THD), and less distortion (THD 0.9%) than these tapes.

When you convert these statistics into sound, TDK SA allows you to
play back more of the original signal with less distortion and noise.

Put these facts and figures together and TDK SA adds up to the State
of the Art because it provides greater dynamic range. This means cleaner,
clearer, crisper recordings, plain and simple.
Sound for sound, there isn’t a cassette that can
match its vital statistics.

Statistics may be the gospel of the audio-
phile, but the ultimate judge is your own ear. SA-C90 ATDK
Record a piece of music with the tape you’re =
using now. Then record that same music at
the same levels using TDK SA. You’ll hear why
TDK SA defies anyone to match its sound.

Orits vital statistics.

TDK Electronics Corp., 755 Eastgate @TD‘(
Boulevard, Garden City, New York 11530.

Also available in Canada. Wait till you hear
what vou’ve been missing.

STATE OF THE ART PERFORMANCE




[ What's New in

Audio

Duntech Speaker

The Duntech DL-15 loudspeaker
system incorporates a 15-in. woofer
specially designed to match the dy-
namic behavior of the air mass inside
the bass enclosure. Distortion is
claimed as less than 0.3% THD or IM
from 30 to 20,000 Hz at 90 dB SPL, and
at less than 1.6% THD at 30 Hz at 100
dB SPL. Claimed frequency response
is = 3 dB from 27 to 20,000 Hz, and
transient response is less than 1.5
cycles of overshoot at any frequency
from 30 to 20,000 Hz. The floor stand-
ing system is 32%2 in. H x 23V in. W x
18 in. D and weighs just under 100 Ib.
Price is $449.00 each.

Check No. 91 on Reader Service Card

Polyphony Magazine

PAIA Electronics is publishing a
quarterly magazine called Polyphony
for users of electronic music ap-
paratus. The periodical will be primar-
ily directed toward the user of elec-
tronic musical equipment rather than
the designer. About a third of each is-
sue will be generated by the readers
with the remainder being staff materi-
al. The price is $2.00 per year. A free
copy can be obtained by checking the
Reader Service Card number below.

Check No. 92 on Reader Service Card
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Open-Reel Tape

Uher of America offers its first
open-reel tape, a 900-ft., 1.0 mil. blank
tape called Ultra-Dynamic. The ferric-
oxide formulation has high output
and low-noise characteristics and
comes on a five-in. plastic reel. Price:
$6.95.

Check No. 93 on Reader Service Card

Tie-Clasp Microphone

The Sescom MC-325 is designed for
professional use, with any low or me-
dium impedance amplifier. Complete
with a tie-clasp, battery, 13-foot at-
tached cable and transformer, and a
professional-style 3-pin connector,
this moisture and temperature resist-
ant unit is designed for such lavalier
uses as radio and television broad-
casting, audiovisual presentations or
similar sound reinforcement appli-
cations. Price: $45.00.

Check No. 94 on Reader Service Card

Technics Turntable

f
\'J o

The Technics SP-10Mk2 is a three-
speed, direct-drive turntable for pro-
fessional use, featuring a quartz-con-
trolled, phase-locked servo circuit.
The rubber mat on the platter is elec-
trically conductive, helping prevent
the build-up of static electricity on the
record surface. Wow and flutter is
specified as +0.035 DIN weighted,
with S/N at 70 dB (DIN 45539B). The
aluminum diecast turntable measures
12.6 in. (32 cm.). The unit is 14-1/2 in.
(36.85cm.) Wx 3-15/16in. (10cm.) Hx
14-1/2 in. (36.85 cm.) D and weighs 21
Ib. (9.5 kg.). Price: $699.95.

Check No. 95 on Reader Service Card

Power Amplifier

The Bryston Pro-3 Amplifier is a
fully complementary power amplifier
of 100 watts per channel with dis-
tortion measurements typically below
0.02 per cent full band, full power or
less. Specified IM and THD is 0.05 per
cent, 20 -20 kHz. A slew rate stated at
greater than 20 V per 4S, and damping
factor is 500 at 20 Hz. Special attention
has been paid to the elimination of
objectionable transient distortion ef-
fects. Several years of empirical design
work led to such features as protec-
tion circuitry allowing over 200 VA per
channel into electrostatic loads, sepa-
rate power supplies to all voltage-gain
stages, and LED real-time overdrive
indicators. Two stereo channels may
be bridged into 400 W mono by
throwing a single switch. Price:
$750.00, bridgeable version, $30.00 ex-
tra.

Check No. 96 on Reader Service Card
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Suggest Retail of System shown-Mark V111{$650.00), Mark 1XB($4G0.00), 2200($453.00)-Total System $1500.00

They say that.yau can't judge a book by its cover; that's true, but whet This system combines beauzy, perfonmance, quality and because its
a cower. What was, and is, the most beautiful look in the professianal SAE a “REE 5 YEAR Sarvice Contrast. Corpzre and you'| find this
field is now the most daring look in general audio. BUT locks are act is another great walue by tie people whd make "Compor-ents for the
the vdole story, in fact, not even the best part. Inside—that's where Yo Connoisseur."

find zrue SAE quality and performance. Here are just a few highligh-s
of this SAE systam:

MARK ViIl FM DIGITAL TUNER— A S.gang tuning cap.,Duz!
MGSFET front-end, Linear-Phase |F filters with 7-stage limiter and
PLL MPX. IHF Sen.-1.6uV, Stereo Sen.(-50dB)-30uV, mono THEC-
less than 0.15%, stereo THD ~‘ess than 0.2%.

MARK IXB PRE-AMPLIFIER EQUALIZER—Low neise phan>
circu'ts, 7-band equalizer with precision wound toroid inductors. THD
and |M-less thar 1.02%, Phono 5/N{10mV ref )-75dB, Aux. S/N-95dE.
220¢ STEREO POWER AMPLIFIER—Fully complementary 3ir-
cuitry, LED Power Display, Relay Protection. 100 WATTS RMS/
CHANNEL (both channels driven) from 20Hz to
20kHz at less than 0.05% Total Harmonic Distortion.

Check No. 32 cmReader Service Car¢




[ Behind The Scenes

HIS ISSUE of Audio will appear
T during the Consumer Elec-

tronic Show in Chicago, around
the middle of June. Many people in
the hi-fi industry are anxious to see
how much activity in quadraphonic
sound there will be at this show. It is
no secret that for the past two years
quadraphonic sound has been in
trouble in the audio marketplace.

To get a perspective on this matter,
| interviewed Mr. Jerry LeBow, who is
vice-president of Frank Barth Inc,
New York, which handles the ad-
vertising for Sansui. Sansui is, of
course, the Japanese company that in-
vented the QS quadraphonic sound
process. Mr. LeBow has been actively
involved with all aspects of QS pro-
motion and marketing and has dem-
onstrated QS sound to many engi-
neers in the audio, recording com-
pany, and broadcast fields. He is gen-
erally regarded as one of the most ar-
ticulate spokesmen for quadraphonic
sound, and in this interview, we here-
with present his views on the current
low estate of this medium.

B: Jerry, it would seem that certain
segments of the audio press are deter-
mined to kill off quadraphonic sound,
as evidenced by expressions in articles
on the subject, such as “four-channel
is dead,” “the failure of quadraphonic
sound,” “the fading of four-channel
sound,” etc. How do you feel about
this?

): Many people have only a limited
or superficial viewpoint of the quad-
raphonic scene, and | can understand
why some of the entrenchment that
has occurred in this field could cause
some negative opinions. But four-
channel sound is anything but dead. |
think it is best described as in a dor-
mant state or displaying a very low
profile. It must be noted, that al-
though quadraphonic sound enjoyed
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Bert Whyte

quite a bit of activity in its early stages,
for many reasons it was not properly
brought to maturity.

B: In other words, it was brought
out because the audio industry was
looking for something new to im-
prove the sales and profit picture, but
unfortunately it was introduced pre-
maturely, with many of the technical
problems unresolved.

): The crux of the problem was that
the kind of quadraphonic equipment
and some of the software that was
originally sold to the consumer did
not have the technical quality to im-
press and excite the consumer to a

high level of interest in four-channel
sound.

Four-Channel Consumer

B: Quite true, however, | think we
should define what we mean by a
“quadraphonic consumer.” There
certainly was a large amount of very
poor quality, mass market type -of
four-channel equipment sold, but
most of the people who bought it
were not discriminating enough to be
annoyed with its shortcomings. | as-
sume the consumer you refer to is
one of that large group of people who
own stereo component systems, but
have not quite attained the status of
audiophiles. Their opinion certainly
has weight, and | should think that
they constitute a large segment of the
potential quadraphonic market.

J: | think quadraphonic sound is for
everyone who has stereo and an inter-
est in high-fidelity sound. They will
like any system which can offer a sub-
stantial and easily perceivable in-
crease of realism in the music they en-
joy. You know, stereo was a dramatic
improvement over monophonic
sound, and when four-channel sound
came along, they were expecting
something equally spectacular. Be-
cause of poor equipment and mis-
guided merchandising, many felt the
improvement of quadraphonic sound
over stereo was only marginal.

B: / couldn’t agree with you more,
Jerry, and unfortunately one of the
factors that caused problems right
from the beginning was the existence
of three different systems for quad-
raphonic sound, your Sansui QS mat-
rix, the CBS SQ matrix, and the
JVC/RCA discrete CD-4. When the
battle was joined among the com-
peting systems, each touted their su-
perior qualities, with the natural con-
sequence that the consumer was

AUDIO e JUNE, 1976



Introducing the Aristocrat of Loudspeakers—Celestion Ditton 66.

Are you the rare audiophile who seeks to step above the mundane and
into the realm of the exceptional? Then Celestion Ditton 66 deserves
your careful scrutiny. We are not examining an ordinary speaker—but
Britain’s most refined distillation of 50 years of loudspeaker
expertise.

Starting with the exterior, Ditton 66 appears not as a precision musi-
cal reproducer but as an elegant piece of hand-crafted furniture. Its
slim, classical proportions and angled front corners provide an unob-
trusive appearance which belies the sophisticated array of drivers
within.

We now examine the interior of the Ditton 66. Removing the front
grille panel, we immediately notice that the four drive units are all
flush mounted for complete absence of tunnel or diffraction effects.

High flute notes must be clean, smooth, and avoid ringing. Celes-
tion’s HF 2000 tweeter reproduces these flawlessly from 5000 to
40,000 Hz. There is nothing like it for exceptionally smooth, extended
frequency response, tight transients and outstanding dispersion for
matchless stereo definition. The HF 2000 is renowned for its complete
absence of listener fatigue.

The MD 500 dome midrange unit covers 500 to 5000 Hz with very low
distortion, exceptional dispersion and correctly maintained phase re-
lationship. The MD 500 possesses an extremely powerful magnet, en-
suring critical damping and high power handling.

Ditton 66 employs a 12" bass transducer capable of exceptional
quality tow frequency reproduction. The diaphragm is formed of
heavy fibre, plasticized to prevent resonances and suspended by
means of a neoprene roll surround and concentric rear suspension.
The result is ample linear excursion for lowest possible distortion on
bass notes. Finally, a 12” auxiliary bass radiator with double roll sus-
pension ensures correct ultra-bass reprcduction to 16 Hz.

These drivers were totally researched, designed and built by Celestion
to work together in the Ditton 66. Exceptionally clean, wide-open
sound, outstanding dispersion and transient response, and total
harmonic distortion of well below 1% at almost all frequencies
—these qualities combined make a truly aristocratic performer of the
Ditton 66.

Listen to and become a discriminating owner of a pair of Celestion
Ditton 66’s—as enduring in their excellence as the company which
built them.

Sole North American Distributors:

ROCELCO INC. 160 Ronald Dr, Montreai, Canada H4X 1M8
Phone (514) 489-6842

Los Angeles: (213) 985-5707 Chicago: (312) 381-4559 New York: (516) 938-4057

Also Distributors for Decca Cartridges and Record Cleaning Devices



more confused than enlightened.
When it dawned on the three com-
petitors that it might be to their ad-
vantage to “bury the hatchet” and
jointly promote the overall concept of
quadraphonic sound, it may have
been too late.

J: Bert, you talk about three quad-
raphonic systems, but it must be re-
membered that much of the equip-
ment was marked with such designa-
tions as Matrix 1 and Matrix 2, and
Composer A and Composer B, plus
RM, QS, SQ, and CD-4. . .no wonder
the consumer was confused. Un-
doubtedly it would have been ad-
vantageous to have promoted quad-
raphony, rather than the particular
systems.

B: Of course, one of the big prob-
lems with the three systems was that
none of them had really achieved
technical maturity. This was immedi-
ately noticed by the more dis-
criminating audiophiles, and quad-
raphony got off on the wrong foot.

J: Unquestionably, the quality
minded consumer was used to a very
high level of excellence in stereo,
with low distortion, good signal-to-
noise ratio, wide dynamic range, ex-
tended bass response, good channel
separation, etc., and he expected that
quadraphony would be an extension
of these parameters into another di-
mension. When the early four-chan-
nel equipment compromised the high
standards of stereo in order to sell
quadraphony at a reasonable price,
this was not acceptable to the audi-
ophile and the more knowledgeable
consumers.

B: Jerry, you are aware that your
Sansui QS system was some time in
coming to your present high quality
Variomatrix circuit, and the same
thing can be said of the SQ system,
which went from the most simple bas-
ic matrix to the advanced logic with
variable blend circuitry. CD-4 was the
most technically complex of the three
systems and had more than its share of
problems. We in the audio press had
the responsibility of reporting on the
development of these systems, and as
the consumer read these changes,
you can’t blame them for feeling that
the audio industry had gone into
quadraphony a bit too early.

J: Well, it is easy to carp, but it is
true that in the early days the three
systems were quite rudimentary. The
time it takes to develop integrated cir-
cuit chips for any decoding or demod-
ulating system is substantial, and any
chip requires a great deal of effort and
quality control to make it work prop-
erly. Many manufacturers tried to
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bring out receivers without IC chips,
and these were strictly compromise
units. Now, QS, SQ, and CD-4 systems
all have IC chips that are the main
parts, the integral parts of their cir-
cuits, and can fairly well be mass pro-
duced.

Three In One

B: Unfortunately, now that we have
achieved a high degree of sophis-
tication and good quality in the vari-
ous chips, no receiver, at least none

“Many people
have only a. ..
superficial viewpoint
of the quadraphonic
scene. . .”

on the market that | know of, employs
all three systems to maximum ad-
vantage.

J: That’s correct. Manufacturers
have found the cost of incorporating
all three systems into a receiver would
substantially raise the price of the
unit. So they compromise by choosing
to put in chips for two of the four-
channel systems and use discrete
components for the other system
(usually of lesser sophistication). |
think Sansui came quite close to a
high quality universal quadraphonic
receiver when they incorporated their
Variomatrix with its own SQ decoding
circuitry, plus CD-4 in their QRX units
about a year and a half ago. The only
thing that it doesn’t have is the CBS
logic system, because we feel the
technology of variomatrix decoding is
perhaps more advantageous than for
logic decoding.

B: Getting into software, one of the
early complaints about quadraphonic
sound was that all three systems suf-
fered from a scarcity of four-channel
recordings, both in the popular and
classical formats. Peculiarly, now that
there are several thousand quad-

raphonic recordings available in the
three systems, many people, in-
cluding sections of the audio press,
seem to think that the software short-
age is still a problem.

J: 1 don’t know why this notion
hangs on, but in the early days of
quadraphonic sound, there was in-
deed a lack of four-channel software,
and I'd like to lay the blame squarely
in the laps of the record companies.
Record companies never seemed to
take the initiative in terms of a major
promotion to make four-channel
sound ultimately successful. For ex-
ample, the record companies got in-
volved with quadraphonic experi-
ments with the various systems, but
they never really got behind anything
and said they were going to produce
four-channel records on a single in-
ventory basis. The record retailer must
also share part of the blame for the
software shortage. Probably because
of lack of information from the record
manufacturer, the retailers felt that
four-channel records were a breed
apart from stereo records, that com-
patibility was non-existent, and there-
fore they segregated quadraphonic
records from standard stereo produc-
tion, much as they do with bird calls
and ethnic music. This cut down on
the exposure of a company’s artist,
who happened to be recorded in
four-channel sound, since the retailer
relegated the record to his quad-
raphonic bin, in an out-of-the-way
corner of his store. Thus there was a
reluctance on the part of the record
companies to release four-channel
records and mark them as such.

Single Inventory

B: Jerry, you recall that when RCA
introduced the CD-4 discs, they were
brought out in the single inventory
mode, which of course was favorably
received by the record dealers. But af-
ter a relatively short period they con-
verted to a policy of double invento-
ry, with a CD-4 recording and a stereo
recording of the same program. Now
we have the situation where almost
every company which produces
quadraphonic recordings is on the
double inventory basis.

J: The idea of a single inventory was
one of the guiding factors on which
the QS process was founded. We have
always felt that for a record company,
and especially for a broadcaster who
only has one option, that you must
provide an acceptable stereo/-
monophonic playback as well as
quadraphonic capabilities on your
record. Since the inception of QS,
record companies using this system
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Tune-up Time.

- Your intricate stereo stylus assembly is like a high-performance sports
car—it needs a little routine care to keep it in top operating condition.
Your Shure dealer will professionally inspect your stylus and clean it. Then,
. if your stylus lip is worn, he will select the correct genuine Shure replace-
ment stylus to rastore your cartridge to its original specifications. For more
information, see your dealer or (next best), write for our booklet, “Visit to
the Small World of a Stylus.”

Shure Brothers Inc.

222 Hartrey Ave., Evanston, IL 60204 F _I—I ——
: | ltn'w Canada: A. C. S|mmonds & Sons Limited S U
Manufacturers of l‘lgh fidelity components, microphones, sound systems and related circuitry.

Check No. 35 on Reader Service Card



Saving
the best
for last.

The chances are good that when you first bought a stereo
system, it was a ““package” that included a receiver, 2 speakers,
and a record player with cartridge. But how much time was spent
selecting the cartridge? Most probably it was just a minor
element of the package. Even if it had a famous name, it
probably was not a truly first-rank model.

Yet the cartridge is more important than that. It can limit the
ability of the entire hi-fi chain to properly reproduce your
records. It can affect how many times you will enjoy your
favorite records without noise and distortion. And it can
determine whether you can play and enjoy the new four-channel
CD-4 records.

Consider the advantages of adding an Audio-Technica AT15Sa
to your present system. You start with response from 5 to
45,000 Hz. Ruler flat in the audio range for stereo, with
extended response that assures excellent CD-4 playback if
desired. Tracking is superb at all frequencies and distortion is
extremely low. The sound is balanced, transparent, effortless.
Stereo separation is outstanding, even at 10kHz and higher
where others fall short. Our Dual Magnet design* assures it.

And the AT158a has a genuine nude-mounted Shibata stylus.
Which adds a host of advantages. Like longer record life.
Better performance from many older, worn records. Exact
tracing of high frequencies, especially at crowded inner grooves.
And tracking capability —at a reasonable 1-2 grams—that
outperforms and outlasts elliptical styli trying to track

at less than a gram.

We're so certain that an ATI15Sa will improve your present
system that we’d like to challenge you. Take several of your
favorite records to an Audio-Technica dealer. Have him
compare the sound of your present cartridge (or any other)
with the AT15Sa. Listen. We think you’ll be impressed. And
convinced.

*T.M. Audio-Technica Dual Magnet cartridges protected by
U.S. Patent Nos. 3,720,796 and 3,761,647,

The AT15Sa.
Very possibly the
last phono -
cartridge =0y
you’ll ever .
need.

UINIIV

= BEST FOR 1/2/4 CHANNEL

‘@audio-technica®

INNOVATION o PRECISION © INTEGRITY

AUDIO-TECHNICA U.S., INC., Dept. 66A, 33 Shiawassee Ave., Falriawn, Ohio 44313
Avallable In Canada from Superlor Electronics, Inc.

such as Ovation, ABC Dunhill, and
Vox Records, and their European
counterparts, Pye Records and French
Decca, produced quadraphonic rec-
ords in the single inventory mode.
They evidently have faith in the ster-
eo/mono compatibility of QS re-
cordings.

B: / believe you have just returned
from the convention of the National
Association of Broadcasters where
you noted that there is an ongoing in-
terest in four-channel broadcasting.
Whether the stations use your QS
matrix system or the SQ matrix sys-
tem, such broadcasts are increasing
every month. Don’t you think it is
rather paradoxical, that with all this
talk of “quadraphonics is dead,” that
four-channel broadcasting is in such a
healthy state?

J: | certainly do!

Four-Channel Broadcasting

B: Many stations boast of 24-hour
quadraphonic broadcasting, and
while there are a substantial number
of four-channel records available, one
presumes that they are taking stereo
recordings and running them through
matrix synthesizers in order to have
sufficient “four-channel”” material for
the 24-hour schedule.

J: Stations want to maintain a cer-
tain format in broadcasting quad-
raphonic sound, so that the listener at
home does not continually have to
use the four-channel mode switch on
his receiver. They take whatever four-
channel product is available and re-
duce it to one format. In other words,
CD-4 and SQ records are decoded,
re-encoded into the QS encoder, and
then broadcast in the one trans-
mission mode. And of course as you
point out, there is extensive synthesiz-
ing of stereo discs through the QS en-
coder.

B: Did you hear anything at the
NAB convention about when the FCC
may make a decision on the broad-
casting of discrete quadraphonic
sound?

J: The FCC has a number of prob-
lems right now which far overshadows
their interest in four-channel broad-
casting. The vast backlog of Citizens
Band license requests are absorbing a
great deal of the Commission’s time,
as is the proposal of reducing FM in-
terchannel bandwidth from 200 kHz
to 150 kHz, as it currently is all
through Europe.

B: Did anyone at the NAB con-
vention bring up the subject of using
Dolby with quadraphonic trans-
missions?

): As a matter of fact, yes. A number
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Who’s behind the remarkable
DQ-10 speaker?

Some of the most remarkable
men in audio like Jon Dahlquist and
Saul Marantz.

There’s hardly an audiophile
anywhere who doesn’t know about the
state-of-the-art equi pment
Mr. Marantz produced. This includes
such classics as the model 7 pre-amp,
10B tuner, and model 9 and 8B
amplifiers. Today this equipment
demands many times its original cost.

Then there’s our brilliant
engineering head Jon Dahlquist. His
contribution on the lunar excursion
module involved vibration and stress
analysis. This eventually led him to
more earthly projects such as loud-
speaker waveform behavior. His re-
search was applied to the unique
acoustical concepts that are incorpo-
rated in the DQ-10 Phased Array
speaker system.

For the first time a single
speaker system accurately controls
time delay, phase shift, and diffraction
effects. This advanced speaker design
has caused quite a stir in the audio
industry. Critical listeners and knowl-
edgeable reviewers throughout the
world have praised the DQ-10 for its
superb definition, its 3 dimensional
spaciousness, the ultra smooth
coherency over the entire range, and
its correct stereo 1imaging.

It doesn't take long to discover
these qualities for yourself. Just take
your most challenging record down
to your nearest Dahlquist dealer and
put yourself in front of a speaker
that some remarkable men are behind.

DAHLQUIST
The boxless speaker

27 Hanse Ave. Freeport N.Y. 11520

Check No. 11 on Reader Service Card




Budget cure for
the common
hearache

Enjoy huge discounts, and end the agonizing pains of hearache!
Our new stereo catalog will soothe your ears with music
systems and single components from every major brand!

The Warehouse Sound Co. cure includes fast delivery and
shamefully low mail-order prices!

Comes in two pleasant forms: Merely drop us the coupon be-
low and we’'ll send you our 96-page catalog, FREE! Or, include
$1 for postage, and
we’ll rush both our
catalog and the
1976 Music Ma-
chine Almanac: it's
a full-color 130-page
guide to hi-fi
equipment com-
plete with photos
and specs on 30
different brands.

For even faster
relief . . . get
amazing price quotes right over
the phone! Call 805/544-9700
or write: P.O. Box S,

San Luis Obispo, CA, 93405.

WAREHOUSE

SOUND CO.

EAR-AID
L]

| want fast relief,
s0 here’'s my $1
for both your 96- name
page color catalog
and the Music Ma-
chine Almanac VIA

address
FIRST CLASS MAIL
Just send me the
free catalog alone
via third class mail. 5
city state zip

WAREHOUSE SOUND CO., Box S, San Luis Obispo, CA 93405 805/544-9700 J 2

Check No. 41 on Reader Service Card

of broadcasters asked us about the
use of the QS encoder with Dolby,
and we assured them that it was totally
compatible. Probably a third of our 82
stations who are using the QS en-
coder also have Dolby encoders and
are experiencing no problems.

B: Of course, there are no quad-
raphonic receivers from Sansui that
have Dolby 25 microsecond facilities.
So I presume listeners would need an
outboard Dolby unit.

J: That is correct.

B: It occurs to me that this might be
one avenue or approach to building
new quadraphonic equipment, if
things loosen up a bit.

J: There is no argument that quad-
raphonic sound is in a dormant state,
but a lot of things are going on behind
the scenes. There is definite activity in
Europe, most specifically in Great Bri-
tain. For a number of years the British
Broadcasting Corp. has been studying
four-channel broadcasting and is com-
ing fairly close to making some formal
public statements about what they
will accept and will adopt for a univer-
sal standard in England. | believe this
will have a significant impact on
American broadcasting.

B: As a spokesman for Sansui, are
there any new quadraphonic receiv-
ers in the works for the Consumer
Electronic Show in June in Chicago?

J: Sansui is one of the few manu-
facturers who have continued to pro-
duce and sell four-channel receivers.
We do have some plans, which I can’t
reveal at this time, but a new decoder,
a new Variomatrix unit, the QSD-2
will be available, which will feature
QS and SQ decoding along with two
synthesizer functions. Several other
companies are working on in-
corporating QS decoders into existing
equipment, but it is difficult to tell
whether they will be ready for the
June Show.

B: Summing up, Jerry, it would ap-
pear that those who say that quad-
raphonic sound is dead are not cor-
rect. . .on the other hand we do admit
that it is at a mighty low ebb, and my
last question is what can we do to get
four-channel sound going again?

J: 1 don’t want to suggest that things
will be better overnight, but sooner or
later, the trial of the marketplace will
shake out the three systems, and there
will be a decision as to which technol-
ogy is the most acceptable to record
companies and broadcasters alike.
When that is decided, the hardware
people will move very quickly to pro-
duce appropriate equipment, and
quadraphonic sound will be back and
rolling. wr
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The Prestige of Hngh Fidelity

A The Professional
s[oe Loudspeaker
‘s« for the Audiophile.

1. "ANDANTE 25-40,000 Hz £3dB- 60| 7. ARGEGE 300: Professional preampli-
MASTER watt RMS Electronic fier - multi-octave
CONTROL:" feedback speaker - 125 control 10 frequencies -

watt built-in amplifier touch-tune switching

2. ARIOSO 3 way - 15" woofer - N . : direc.
MONITOR: 100 watt RMS power - | o AUBADE: f‘ig,:;‘jecrélu?“'z"_'%gevﬁm

professional speaker RMS

3. ANDANTE 60: 25-20,000 Hz - 60 watt
RMS Electronic pressure

feedback speaker - 125 W SR O G I i N Y S v IR I
watt built-in amplifier r 1

4. ADAGIO: 35-25,000 Hz - CE| l Name . ... ... .. .. ... ... ... ... .. ... E
standard - 3 way

The new generation of loudspeakers

60 watt RMS 12 [ | ) v The electronic Pressure Feedback Speaker
woofer B Oty - State ....... Zip..o.... B 2540,000Hz+3dBina0.8 cu. ft.
Controf speaker [l wishes to receive free detailed literature on: [} capacity enclosure

. - - *
5. ALLEGRETTO: ;1&:&.2;)(_) ;‘\fva;:-EéO B O ~voantemasterconTroL O ALLEGRETTO ] Woofer controlled by A.P.F.‘ ‘through a
watt RMS g O Ari0so monITOR O ARPEGE 300 125 watt built-in servo amplifier
The best quality/price 3 [ ANDANTE 60 O ALPHA'S 300 Distortion lower than 0.7%
ratio l O abacio O ausabE l RMS power: 60 watts

6. ALPHA'S 300: ;rofle;zional agvpgfier - h---mu---------ﬂ Music power: 120 watts
x watt RM

(8 ohms)

sSo0000 o108 DI yOu know that in Europe more than

ST 90,000 audiophiles own an A.PF.*speaker?

(*A.PF.-Acoustic Pressure Feedback- 3A exclusive patent)

Already available in the US. at Lyric Hi Fi, 1221 Lexington Ave New York, N.Y.
Creative Audio, Wolfroad Park, Albany, N.Y.

Ondisplay at the Chicago CES. June 1976.
‘ For free literature: 3A International, 172 Madison Ave. Room 602, NY 10016
In Canada: 312 Strasbourg Drive,Dollard des Ormeaux, PQ. Canada. H9G 1S1

_ Telephone: (514) 620-2814
Check No. 3 on Reader Service Card
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Audio ETC

Edward Tatnall Canby

Y TECHNICOLOR (TM) mem-
ory of things past grows more
vivid as | get older—it has, in-
deed, a sort of total recall on two
counts, the directly visual and, equal-
ly, the directly “audible.” Mind-vis-
ible and mind-audible. The two coex-
ist better than any videotape, and my
own problem is merely dates—I1 can’t
ever remember when.
| can see in my mind’s stereo eyes
the very scene where such-and-such
happened, orientated north and
south or east and west. Usually | see a
still picture, a snapshot—mavbe be-
cause l've taken so many stills in
photo-stereo color. | can see myself,
for instance, in the R-} demo room at
one of the early New York Audio
Fairs, a room in the Hotel New Yorker
(facing southeast)—holding up for the
press one of the first of these “bull
frog bass’” enclosures. Or, much later
(but when?), kibitzing around the
edges of Edgar Villchur’s front mead-
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ow at Woodstock, N.Y. {(facing south?)
while a string quartet played Bartok
into outdoor stereo mikes for those AR
“five vs. recorded’” demos some of
you remember. Had to have an abso-
lute recording, i.e. near-anechoic,
minus any ambience coloration—
hence the open field.

I am always recalling exact sounds
to match my memory vision; it's a life-
time’s experience for me. Not merely
audio sounds—everything. Can’t you
just hear (as | can) that old 4-cylinder
Dodge Car with the remarkable silent
electric self starter (one and the same
with the generator), a sort of discreet
umph, umph, umph, barely audible?
No whine, no wow-wow-wow at all,
as though the engine were cranking
itself. And my revered Uncle’s Frank-
lins, of which he never had less than
two and a new one each year until the
Great Depression strapped him. | can
see those Franklins (and recognize
them instantly in current nostalgia ad

pictures), the elegant open touring
models, the humpback he got for his
wife’s shopping trips around town,
the big sedan (1928), green, with a Ro-
man temple for a radiator. But | can
also hear them. Such a lovely gentle
whistling sound, rising and falling as
one footed the accelerator! A very
high-bred and musical effect which
for me was, and is, the ultimate in au-
tomotive swank. 1 know—it was just
the Franklin air-cool fan; but how dif-
ferent from my current VW beatle!
(Editor’'s Comment—Hey, Ed, VW
makes beetles, not Beatles, though |
suppose a music-minded person such
as you might be forgiven such a
pun.—E.P.) One can, really and truly,
design an air blower to sound swanky.
Or sound VW-utilitarian.

Better, | can still vividly hear my
Uncle’s voice, a sound which van-
ished forever in the spring of 1933, to-
tally unrecorded. Lee Wilson Dodd
was a poet and a Broadway playwright
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Ar(liy LUX amplifier or tuner
thatdoesnt meet or exceed every
rated specification wont ever reach you.

It's one thing to produce components with an
impressive list of published specifications. It's quite
another matter to ensure that every unit will meet
or exceed each of those specifications. But this is
precisely what LUX does with its entire line of power
amplifiers, preamplifiers, integrated amplifiers
and tuners.

LUX components were conceived and designed
for that very special breed of audiophile whose critical
requirements for accurate music reproduction are met
onlybyseparateampilifiersandtuners, And ofthose prod-
ucts, the very best that the state of the art can provide.

Hence, the following procedure takes place at
our facilities in Syosset, New York.

Every unit received from thefactory in Japan is
removed fromits carton and placed on a test bench
whereitis connected to an array of test equipment,
which includes a Sound Technology 1700A Distortion
Measurement System and 1000A FM Alignment
Generator, McAdam 2000A Digital Audio Analyzer
System, and Iwatsu Electric SS5100 and 50577
Synchroscope.

Every control, switch, meter and indicator
undergoes an operational check-out. There's nothing
unusual about this. Any reputable manufacturer can
be expected to do the same. Or at least spot check
a shipment.

But LUX has only begun. Every specification is
thenmeasuredagainstits published rating. That means

match or exceed every published specification

is given the appropriate remedy. When a unit passes.
itis returned to its carton together with a copy of the
Certificate for the information of its future owner.
Another copy stays with us as a permanent record.

As for the specifications themselves, here are
some examples. The Luxman M-4000 power amplifier
has no morethan 0.05% total harmonic distortion at
any frequency from 20 to 20,000 Hz, even with
both channels driven simultaneously to its rated
output of 180 watts per channel minimum continuous
average power into 8 onms. Another M-4000
specification: signal-to-noise ratio beyond 100 dB.

Another exampleis the C-1000 preampilifier. Its
phono-input circuits are virtually overload proof,
accepting almost half a volt of audio signal at 1000 Hz.
The distortion of its phono-preamplifier circuits is an
astonishingly low 0.006%, and the rest of the
preamplifier circuits add only 0.001% more.

There's one more expression of our confidence
inour products. If any of them malfunctions during
the first three years, let us know. We'll not only fix it
promptly, but will pay the freight both ways, as well as
supply a shipping carton if needed.

Some day, all manufacturers may adopt these
procedures. For LUX, it's the only way to go. From
the very beginning.

Withallthis, we think that neither our specifications
nor our procedures for verifying them is nearly so

14 individual tests for a power Important as your satisfaction with
amplifier, 14 for a preamplifier, One of these Performance Verification the end result the most accurate
20 for an integrated amplifier and Certificates is included with every unit. and musical reproduction you can
7 foratuner. hear.
_ t Eaec(:jhbverr]iﬁeg specification . The end result can be best
is enter yhandona e A appreciated at a select number of
Performance Verification , w....m%vl’;“% Wm“&%"gg: dealers whom we guarantee to be
Certificate. Any unit that doesn't - - i as dedicated to fine music

w.«gm s, reproduction as we are.

www“;‘x:ﬂ“ nmmu%ﬁg

Luxman M-4000 Power Amplifier — 180 watts per channel minimum
continuous power, both channels driven simultaneously into 8 ohms. Total
harmonic distortion no more than 0.05% at any frequency from 20 to
20,000 Hz. Frequency response: 5-50,000 Hz, =1 dB. Signal-to noise ratio
108 dB. Features include: separate power supplies for each channel
including output and drive stages. Two-meter power-output display in
combination with LED peak-output indicators reveal dynamic range of
program material. Output level set by precision potentiomieter with 1-dB
click stops. $1,495
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Luxman C-1000 Preamplifier—Total harmonic and intermodulation
distortion: 0.007% at 2.5 V, 20 Hz-20 kHz. all output signals. Frequency
response: 2 Hz-80 kHz, +0, 0.5 dB. Signal-to-noise: >65dB. Phono
overload: 450 mV @ 1 kHz, 35V @ 20 kHz. RIAA equalization: =0.2 dB
Features include: tape-monitoring and dubbing for two decks, six
selectable tone control turnover frequencies, linear equalizer, twin high
and low noise filters, variable phono-input impedance, variable input
sensitivities, "touch-mute” attenuator, speaker selectors

5.

L.UX Audio of America, Ltd.

200 Aerial Way, Syosset, New York 11791
In Canada: AMX Sound Corp. Ltd., British Columbia; Gentronic Ltd., Quebec




Affordable
alternative.

For those who have dreamt about
owning a Uher recorder, Uher intro-
duces the SG-510 4-track open-reel
stereo recorder. It has numerous
features and user-benefits, one of
which is an uncommon low suggested
retail price of under-5400.

The SG-510 is built to Uher’s typically
rugged specifications and has every-
thing a listener would want and
nothing he doesn’t need:

o Peak-reading meters for accurate
record level control.

o Automatic shut-off.

o 7% and 3% ips speeds for up to
six recording hours.

o Internal speakers and amplifiers —
use the SG-510 as a recorder
or deck.

o Microphone, radio and phono
inputs.

o Calibrated controls and a
digital counter.

Uher’s SG-510 plays horizontally or
vertically and boasts very competitive
specifications normally found on more
expensive recorders, including wow
and flutter of less than 0.08%.

If you’ve been saving up for a Uher
quality open-ree} tape recorder

(or even a cassctte recorder) investi-
gate the SG-510. Write to us for
complete detuils and the name of a
qualified Uher dealer near you.

How can you ufford not to?

YIATITITEEL

¢

|
621 S. Hindry Avenue |
Inglewood, Calif. 90301 |
(213) 649-3272 |
Please send me information on how |
can get my hands on a Uher SG-510.

Name._ S

Street

City_

Check No. 45 on Reader Service Card

in the 1920s, son of a railroad tycoon
(hence the Franklins), professor of
English and superb conversationalist
and story teller, quizzical and enthusi-
astic. We have many a snapshot of the
lithe figure with the jaunty straight
pipe like FDR’s, the sharp smile of de-
light as he relished the pay-off line in
one of his own stories; I can actually
hear the precise sound of him—even
to the pitch of his voice and the quali-
ty, a sort of tenor-baritone, not at all
loud or projecting but somehow rich
and deep toned. A much beloved
voice among his friends, as was the
explosive laugh that ended every sto-
ry—1 hope some of them still hear it as
| do. Dead for real.

| saw a Lowell Thomas TV show the
other day—and there was old Hubert
Heever, | mean Herbert Hoover, live in
actual recorded sound c. 1931 or
1932—by golly, | instantly recognized
that voice, though | would have
thought | could only recall the round,
deadpan Hoover of the still pictures
you so often see. And in the same
show we saw and heard old Thomas
Edison himself, telling a story which
he half forgot part way through, lis-
tening to his wife (2) through an an-
cient ear trumpet as she yelled into it;
he was almost stone deaf by then. No
electronic aids in those days. Yep, |
even somehow knew his voice—just
as | knew his picture, his face. So fa-
miliar.

Curious side lights to this. The first
time | heard my own voice from a
recording, | could not even recognize
it as mine. Instead, | seemed to hear
my own brother speaking! We have
quite similar voices and the outside
sound of his was far closer to what |
heard on that 16-inch air-check tran-
scription than the inside sound |
heard as | spoke. Very common expe-
rience, this. Today, my inner and out-
er (played-back) voices are wholly
one for me, after many vears’ experi-
ence. But that first time, from my very
first-ever broadcast, which | had taken
down via a New York recording studio
(1 think Nola), was NOT ME. And not
very good, either. How could | be so
awful? So | sat down with my half-
hour script and studied that recording
sentence by sentence, repeating the
exact tones out loud so that | could
find precisely what | had done to
make such a mess of things. A re-
vealing experience, direct audio, and
far better than ten thousand courses
in radio on so much paper.

when? Ugh—let’s see. That was via
old-band FM, station W75NY, still ex-
perimentally licensed; it soon be-
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came old-band WABF, would-be FM
commercial, before expiring with the
near-death of all FM after the Big War
when the new FM band obsoleted ev-
ery receiver then in existence and
television, in any case, had taken all
the interest. Near-death for me, too,
and | have been in non-commercial
radio ever since.

| managed to preserve a few brief
recordings of my own parents, now
dead. A broadcast for each, my father
in 1947 (via FM), my mother in a zany
interview (so like her—the announcer
was totally baffled!) perhaps in the
1950s; also some few minor home
conversations, via Magnecorder PT-6
mono at 15 ips. All pretty high quality,
and for me these tapes are totally real-
istic—I can hear my Ma and Paso easi-
ly, just as they were! Wouldn't you!?
Yet a few years ago | played these very
tapes for my aforementioned brother,
who is totally unconnected with audio
and recording. Afterwards, he sor-
rowfully admitted to me that he could
not recognize any trace of either his
own father or his mother. Just a lot of
strange voices. He was puzzled and
even distressed—rightly so. Wouldn’t
you be? | think there is a fundamental
message there for all our audio. One
must learn to interpret recorded
sounds, however hi the literal fi. To
the unprepared mind, they are often
meaningless.

Do you think it is any different with,
say, live music vs. the same recorded?
Do you suppose that Beethoven
would so much as even recognize a hi
fi recording of his Seventh Sym-
phony? | seriously doubt it. And by
the way, do you think that stereo
sound itself and, now especially,
quadraphonic, registers automatically
on any listening ear the first time? Ab-
solutely NOT. One must learn to hear
the stereo effect (as | myself had to
learn it) by slow and repeated experi-
ence, as one learns the message of
recorded music itself. Indeed, if it
weren't for the general subliminal au-
dio that we are all subject to so much
of the time today, the entire process
of sound and music reproduction
would be largely meaningless for
most normal people. How come the
young rock fans always get the words
in recordings, whereas most of us old-
er listeners can’t follow them at ali?
Practice! Training! Not a thing else. If
more of us could realize all this, we
might (and should) be a bit more con-
fident about plunging into a new son-
ic medium such as quadraphonic.
Stop, look and listen.

All of this is aside from my continu-
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New from Acoustic Research

The New AR-16
A Best Buy from Acoustic Research

The best kind of ioudspeaker is
one that plays back the music on
the record or tape with the great-
est degree of fidelity. The best
value is the loudspeaker that
comes closest to this ideal at the
lowest cost. This is true whether it
is the music of The Stones, Col-
trane, or Stravinsky. What you
want from the record is exactly
what the musicians, composers,
and engineers put there. Nothing
more, nothing less.

Acoustic Research has been
designing and manufacturing high
fidelity loudspeakers based on
this approach for over 20 years. It
is against this background of
experience that we make the
statement that the AR-16 is the
best buy we have ever offered the
public.

Performance

Fora price of $115, the AR-16
offers a unique combination of
uniform energy response and flat
anechoic frequency response. A
crossover network of much
greater refinement than is found in
other two-way speaker systems
gives the AR-16 uniform radiation
over almost as wide a frequency
range and solid angle as the most
expensive AR speakers.

The performance of the AR-16’s

8 inch woofer has been improved
tothe level of most 10 inch acoustic
suspension designs. With a sys-
tem resonance frequency of 55 Hz
and near-critical damping, usable

response has been extended to
below 40 Hz, approximately the
lowest note on the orchestral
double-bass.

A new cabinet design eliminates
audible diffraction effects by
avoiding all unnecessary projec-
tions and allowing for the mount-
ing of both drivers flush with the
front surface.

Cabinet diffraction effects, graphically
illustrated above, are absent in the
AR-16 because of the elimination of

unnecessary moldings and projections.

These performance characteris-
tics, rarely combined even in far
more expensive speakers, are
essential for the accurate repro-
duction of music under actual lis-
tening conditions and for main-
taining proper tonal balance for
listeners in various parts of a
room.

Appearance

The special cabinet construction
of the AR-16 has also made pos-
sible an aftractive departure in
appearance from conventional
speakers. The oiled walnut wood
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Energy response of the AR-16 speaker system. Woofer performance below 400 Hz (not
shown above, owing to size limitations of reverberant chamber) is equivalent to that of

most 10-inch acoustic suspension designs.

finish of the cabinet sides is con-
tinued on the front. An acoustically
transparent foam grill, mounted in
the center of the front baffie, is the
only element that projects beyond
the flush-mounted drivers. The
AR-16 is also available in a vinyl
finish for under $100.

‘Best-Buy’ value

The AR-16 is an extremely accu-
rate—and attractive—high fidelity
reproducer. Its combination of
price, performance, and styling
place it at the point beyond which
improvements are achieved only
at disproportionately higher cost
... exactly what value is all about.

Guarantee

The performance specifications of
the AR-16, like those of the most
expensive AR speakers, are
guaranteed for five years.

For a complete description of the

AR-186, fill out and mail the coupon
today.

AU

-

TELEDYNE

ACOUSTIC RESEARCH
10 American Drive
Norwood
Massachusetts 02062

]
Please send me a complete
description of the AR-16

Name

[}

Please send me the AR
demonstration record ‘The
Sound of Musical Instruments’
(check for $5 enclosed)

Address

AUB

Check No. 2 on Reader Service Card



THEY'RE EVERY

MICROPHONE YOU
EVER WANTED.

We'vetaken the latest advances
in electret technology one step
further. By combining them with
advanced acoustic technology to
make professional condenser
microphones more portable, more
practical andless costly. A lot less.

The secretis our “family ‘concept.

One common powering module
(K2U) serves three different
compact heads: omnidirectional
(MEZ20), cardioid (ME40) and
shotgun (ME8O0). Thus, for
most studio and location situations,
it's no longernecessary to carry
three different microphones. Or
pay for three different complete
units. Each head contains its own
microphone capsute and
“front-end’ electronics, all exactly
matched to its own precisely-
controlied acoustical environment.
Resulting in the first electrets with
response and directionality to rival
our famous RF condenser models
in all but the most critical
applications.

The Powering Moduie, runs on a
single 5.6V battery, or phantom-
powereddirectly from your recorder.
preamp or other auxiliary
equipment. Aminiature LED
monitors power and indicates
proper voltage. Connection to
preamps. mixers, etc. is balanced*
low-impedance via a 3-pole Cannon
XLR connector. Best of all, of
course, is the great versatility. in
a matter of seconds, you screw on
whichever head you need and go!

If all this sounds good to you, call
or write us. We have a lot more
good things for you to hear.

Powering module and heads
available separately. Prices subject
to change without notice.

*Unbalanced version also available
CARDIOID
HEAD,
$78.00

list OMNIDIRECTIONAL

HEAD,
$55.00 list.

POWERING
MODULE,
$79.00 list.

SHOTGUN
HEAD,
$108.00 list.

Z+SENNHEISER

ELECTRONIC CORPORATION
10 West 37th Street, New York 10018 (212) 239-0190

Manufacturing Plant: Bissendorf/Hannover, West Germany

Check No. 34 on Reader Service Card

ing leapfrog Survey & Nostalgia
Course on Hi Fi History, as launched
in the April issue. It's all a matter of re-
collected sound, you see. Yes, there
are many historical operating exam-
ples still around of the various types of
speaker sound we have been buying
up since hi fi got its official start (via
LIFE magazine) c. 1947. (It was around
much earlier but when LIFE wrote us
up we were IN.) It is technically pos-
sible to hear what all the old systems
sounded like, right now. Yet there are
curious and mighty obstacles to any
sort of realistic evaluation of them in
the flesh, rather than (as in my case)
inside the head.

Many are in audio museums, public
or private. How many of us hear mu-
seums? Much more important, vast
numbers of old hi fi systems still oper-
ate in the very living rooms where
they were installed. But the trouble is,
the people who hear them have abso-
lutely no perspective on later audio
nor any basis for comparative judg-
ment, to place their sound in its own
history. Very odd!

! am surrounded by such equip-
ment in my Connecticut region, all of
it properly maintained and operating
like new. My nearest neighbor, an
amateur cellist of European back-
ground, bought up a fairly expensive
mono system about 1950 and she still
plays as a matter of course the same
excellent Brahms and Beethoven LPs
she had back then, sort of to check on
her own performance—carefully pre-
served Angel mono albums and the
like. She can’t borrow any of my zil-
lion stereo records for fear of damage
from the mono pickup. Is she happy?
Of course! She has not the vaguest
need for stereo, let alone quad-
raphonic, nor ever will.

Across the road, another old friend
since my childhood has an unbeliev-
able and almost brand new radio
phonograph console, 78 rpm, and a
batch of elegant old 78 classical al-
bums to match—Rachmaninoff con-
certos and the like. She played them
to me one time and | almost flip-
ped—the old familiar sound once
again, exactly as | remembered it, not
only the original shellac discs but the
very machine on which those discs
were originally playved!

She didn’t flip. In fact, she was rath-
er annoyed at me. After all, she had a
perfectly good phonograph and what
was | making all the fuss about? To
her, the sound was normal, loud-
speaker and all. Still normal. People
like this live in total isolation from
us—who move forward, if not always
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upward, into newer and newer audio.

Take another neighbor, this man a
retired New Yorker who has bought
an enormous and decrepit mansion in
a nearby town and just barely keeps it
up—40 acres of lawn for his own
mowing, without any help. He wanted
to show me his super hi-fi recording
system, with which he goes out and
makes tapes of local events like an or-
gan recital of Bach or a musical show
at the school. | flipped again—for
what did he have but a Berlant Con-
certone recorder, the Original Model,
and some sort of all-tube very high-
priced amp system, PLUS a perfectly
enormous old speaker cabinet, six
feet high, maybe a Jim Lansing?
Mono—of course. He played his Bach
organ and by gum, it was a beautiful
tape, dated or no. In that cavernous
big living room, ¢. 1902, | hardly no-
ticed the absence of stereo. He hasn't
the slightest interest in any newer
equipment—in fact he is actively
recording in the neighborhood right
now. | must say | was impressed on
this occasion. This was good sound,
historical or not. It can be done! He
also plays a vast collection of acoustic
78s on this relatively modern equip-
ment, which does them good too.

So all of our hi fi history is still run-
ning concomitantly and simulta-
neously, if you look in the right
places, each sound unique and good
in its own living room, just as if there
were no other. A crazy thought and
the salesman types will blanch.

For several years recently | had a
running correspondence with a gen-
tleman in Australia who was having
trouble with his system. He owned a
pair of R-} speaker enclosures !! and
had heard that they should be “"tuned
up” to match the drivers he had in-
stalled in them (at some prehistoric
moment}; could I tell him how? Back
in the days of the R-) enclosure, vou
remember, hi fi speaker boxes were
sold separately, the driver units the
same. You put any unit you wished
into the box of your choice. R-J did
not sell drivers, only boxes. Phew—
what a time | had. | was so flabber-
gasted that the R-) units—dating from
when? before 1950¢—were still in ac-
tive use that | couldn’t remember a
thing about the system. This man,
shall 1 say, importuned me; he kept at
it. Finally | gave him an old address for
J-Bill Joseph, one of the two R-)
promoters and an electronic sales
engineer who also sang bass in the
same chorus as myself, ‘'way back
then. R-Frank Robbins, was a busy
and successful comic strip creator and
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It all started in 1883 in 3t. Croix, Switzerland where
Herman Thorens began production cf what was toc become
the world’s renowned Thorens Nusic Boxes.

For almest a century Thorerns has pioneered in many
phases of sound reproduction. Thorens introduced a num-
ber of industry firsts, a direct drive turntable in 1929, and
turntable standards, such as the famed Thorens TD-124 |

Over its long historv Thorens has learned that an excep-

THO

The Accentis on Q

tional turntable requires a blend of precision, refined
strength, and sensitivity. Such qualities @re abundantly
present in all five Thorens Transcription Turntables. Speak-
ing of guality, with Thorens it's the last thing you nave to
think about. At Thorens it's always been their first consid-
eration. So if owning the ultimate in a marual turntable is
important to you, then owning a Thorens, is inevitatle.

ELPA MARKETING INDUSTRIES, INC. EAST: New Hyde Park, N.Y. 11040
WEST: 7301 E. Evans Rd., Scoitsdale, Arizona §5260

w

PICTURED A30YE: |o.we: ell-TD‘-12L 4B MART | . (Asc <vailaBie valhout tonearm TD-125 B MARK 1) + lower right-TD-145 C - tog 131 —WD-13 C * top right~TD-158 T




New From Dymek
AMS8 Receiver!

We have added an amplifier section
to our famous AMS Tuner. Now you
can enjoy AM with FM quality.

Listen to what a professional says:

£€1am pleased to report that the
(AMS5) units perform superbly . ..
When the DA5 antenna was connect-
ed and . . . adjusted properly, all
interference was reduced and the
background noise was almost as low

as an FM station. 9
Arthur F. Marko
AM Engr. Supervisor, WOR Radio. N.Y.

Call Larry Engard toll free or write
for complete details on the AM8
Receiver and DA5 Antenna, for the
perfect AM combination.

800/854-7769 Nationwide
800/472-1783 California

Also Exclusive Rent-Own Plan.

McKay Dymek Co. '
675N Park Ave , P.O. Box 2100
Pomona, CA31766

Check No. 21 on Reader Service Card
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N\ A CONCEPT IN

MUSICAL INSTRUMENTS

‘% A TOTALLY NEW

ozIs...
POLYTONIC
WITH 7 OCTAVE RANGE,
BUILT IN SPEAKER AND AMP.,
LED STATUS INDICATORS &
“ NIQUE PRESSURE SENSITIVE

2 PITCH BENDER. OZ CAN BE
USED ALONE OR INTERFACE
Y TO ANY SYNTHESIZER
1 INCLUDING THE GNOME
i MICRO-SYNTHESIZER! FOR
i FAUNDER $ 80.00 IN KIT FORM.
£ "JCALLOUR 24HR.DEMO-LINE

{405) 843-7396

FREE CATALOG

; mﬂscmomcs, INC.
DEPT. 6 -A

£1020 WEST WILSHIRE BLVD.

OKLAHOMA CITY,OK 73116

Check No. 25 on Reader Service Card

also a classical Artist, probably too
busy to bother with such things as R-)
now. | think my friend eventually
heard from ) and is now happy. With
his old speakers.

Good Lord, R-J! That was when a
youngster named Canby first hit the hi-
fi headlines (in this magazine) by dub-
bing the new R-) enclosure the speak-
er box with the bull frog bass. Helm-
holtz resonator, not unlike the basic
bass relfex, but newly and ingeniously
applied, a front loading on the speak-
er, to load down both front and
back—a curious double half-moon
curved slot in a plate mounted be-
tween grille cloth and speaker
cone...was | vague! Front loading,
yes—but was it tunable?? | somehow
doubted it; didn't the slot shape have
to do with smoothing the reso-
nance. .. ¢ So long ago.

The R-) enclosure, | can tell you
without any doubts at all, was the first
really practical and calculated solu-
tion to the need for big, smooth bass
sound from a small box. And in its day
it created a sensation. The R-) demo
was the hit of the hi fi show that year
(when?) and | was in the middle of it,
naively, almost a salesman for the
company out of sheer enthusiasm. |
had to be tactfully restrained by our
then Editor, who will remember. To
the best of my knowledge, this revo-
lutionary speaker cabinet in its brief
day of fame really changed our indus-
try; for this was the first of the familiar
““bookshelf’” speaker systems, the
compact oblong designed to be used
lengthwise or upright, to taste. Need-
less to say, after a very short time the
other cabjnet makers jumped on the
bandwagon, in and around and
alongside the R-J, and nearly swamp-
ed it with look-alike models.

It was easy, once the idea of the
compact speaker box caught on;
mostly it was done via more or less in-
genious adaptations of the bass reflex
idea (avoiding possible patent trouble
with R-J, if & when), some sort of an
extra hole in front that acted as a
sometimes casual and hit-or-miss port
to relieve the back pressure and
maybe produce a convincing bit of
boom bass out of a small space. Once
the public got the idea of the book-
shelf speaker and its compact rela-
tives, there were no real prob-
Jems—everybody made one and, alas,
they all looked alike, if maybe they
didn’t always sound as good R-] nor
produce as low or as smooth a bass. |
would say that, unhappily, R-] suf-
fered a sort of dilution which quickly
extinguished its early fame. But a
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much more radical innovation (surely
made possible by the R-J success)
soon came along with a coup-de-
grace, the AR speaker, also ““book-
shelf.” More on that later.

Just searched my attic out of curios-
ity and lo!—I found an R-] enclosure.
(It seems to be one; there’s no name
plate left on it.} The company put out
a number of models, with differing
shapes for the front-load slot accord-
ing to mathematical requirements of
each enclosure. | have the fancy floor
model, 12-inch speaker, in my New
York apartment, serving as a coffee
table—the honorable graveyard for
dozens of my oldies. This one | have
before me, with its back off, is the
low-price model, unfinished, the
original bookshelf. A pair of these,
with handles, served me as my first
portable speakers for lectures, demos,
etc. (Ha! So | must have used them
into the stereo era. That puts a termi-
nal date on R-) viability in a fast-
changing hi-fi world.) This box has a
slot in its front face in the form of a
diamond parallelogram, slant-wise.
Behind it, inside, the speaker mounts
on a platform fastened to side rails,
with a calculated space underneath
on each side communicating with the
partially padded interior. There is no
visible means of tuning, as ! sus-
pected.

No speaker inside—I must have re-
moved the 8-inch unit way back. It
was a blue Permoflux, an excellent
low-cost little driver of the period
with a softish cone and relatively low
resonance, ideal for the new emphasis
on big bass from small space; via
added doping the cone could be (and
often was) further modified for an
even lower free-air resonance, unlike
most 8-inch speakers which were then
made tight and stiff, i.e. indestruct-
ible. Had to expect hard usage, when
every loudspeaker was sold naked
and out in the open! (I remember
how surprised | was once when a sim-
ilar small unit sounded better after |
had accidentally torn a jagged hole in
the cone with a screwdriver.)

R-J flourished a few short vears and
months, and let us give them credit (R
and )) as pioneers—for don’t we still
have bookself enclosures and other
compacts to this very day? It was an
exciting turning point in hi-fi history.
Big, clean bass in a small space. And
this, curiously, anticipating stereo’s
primary need at a time when few of us
had ever heard of stereo and many
years before the stereo disc. History
thus often anticipates itself, before
the fact. won
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THE END OF THE DOUBL

PART TWO:

E STANDARD.

In the frequency range where you find most music, our least expensive
speaker offers virtually the same flat frequency response
and freedom from distortion as our most expensive speaker.

Until recently, you could
consider the selection of
speakers an act of faith.

Because of the lack of in-
dustry standards and the
resulting confusion in the mar-
ketplace, the speaker buyer
had to depend almost totally
on personal taste and subjec
tive evaluation.

But no longer.

At Yamaha, before we de-
signed a new line of speakers
that would equal the revo-
lutionary standard of our elec-
tronic components, we first
defined our goal:

High accuracy across the
musical spectrum. One of the
few objective criteria for rat-
ing speaker performance.

Then we proceeded to make
all Yamaha speakers to a sin
gle revolutionary standard of
aceuracy:

A frequency response curve
that varies by no more than
+3dB from 100 Hz to 15,000 Hz.
With typically nomore than
1% harmonic distortion.

But since the frequency
range of all our speakers ex-
tends well below 100 Hz to
beyond 15,000 Hz, why do we
even bother mentioning this
figure?

Because, with the exception
of the very deepest rumblings
of a pipe organ, all music is
produced within this range.
In fact, few if any commer-
cially available stereo press-
ings have frequencies below
100 Hz and above 15,000 Hz.

Yamaha's success in achiev-
ing a single standard of accu
racy in all our speakers is
confirmed in the chart above.

Unlike the frequency re-
sponse curves of other speaker
manufacturers which indicate
unnatural booming in the bass,
added sparkiein the treble,
and extreme loudness level
variations of as much as 10 dB,
Yamaha's frequency response
curves show a relatively
straight line, which indicates
uncolored, natural sound.

While many manufacturers
offer uccurate reproduction
only in their top-end speakers,
Yamaha brings you an ex-
tremely high degree of accu-
racy in all models throughout
the line.

Yamaha's musical heritage.

Yet. in spite of Yamaha's
objectivity in design. the per-
ception of sound remains
subjective.

20 Hz 00 Hz I5KHz 20K Hz
=55 . === oo
— *3dB ey -] S ' . S8
ST NS-1000 NSt e
I e g T o Wl s S a—
: ———++ 1 ,1;}"
B R L e e SR E aas

While many manufacturers offer acenrate reproduction only in their top-end speakers
Yamaha brings vou an extremely high degrec of accuracy in all models throughout the line

The above curves. comparirg the NS-1MI0 with the NS-2, were recorded under the following condition
- Equipment used — Bruell & Kjaer (B&K) 1133 microphone. 1022 oscillator, 2113 spectrometer, and
23‘})5 recorder.
2. Input - A “pink” noise soirce was used with an input level of 3 watts tsignificantly higher, more rigor
us, and more closely corresponding to actual home listening levels than the commonly used industry
standard of 1 watt).
- N — Each | ker was placed in a “free field” toff the floor and no closer than 5 feet
toany wall baundary in an average size listening room). A multiplicity of curves were taken at various

points in the listening roam and nveraged, to produce the tofal energy curves pictured.

That’s why Yamaha speak-
ers aren't designed to meet
objective standards alone, but
to meet a higher standard: the
ears of the people who make
Yamaha's world-famous musi-
cal instruments.

Since 1887, Yamaha has been
making some of the finest mu-
sical instruments in the world.
Pianos, organs, woodwinds,
guitars, and brass.

With our musical instru-
ments, we've defined the
standard in the production of
fine sound. And now, with our
entire line of speakers and
electronic components. we've
utilized not only our studio en-
gineers. but also our musical
instrument designers to de-
fine the standard of music
reproduction.

It’s called Natural Sound.
And it's totally unique to
Yamaha.

Five different speskers,

built to one standard.
Yamaha offers five different

speaker models. ranging in

pricefrom 81,350 a pairdown to

$200 a pair.

At the top, the revolution

ary beryllium dome NS-1000
Series, offering the ultimate in
state-of-the-art performance.
Following the NS-1000 are our
other three-way types: the
NS-690,NS-670. and NS-3. Qur
least expensive,but still highly
accurate,isthe two-way NS-2,

Since each is built to the
same high quality standard,
you're probably wondering
what those extra dollars are
buying.

It’s very simple.

To satisfy the most demand-
ing audiophiles, those extra
dollars buy extended response
at the frequency extremes.
Higher soundlevels with equal
or lower distortion. More
power handling capacity. More
tone controls to contour the
tonal balance of the speakers
with the characteristics of the
room.

More specifically, on our
model NS-670 and above,
Yamaha offers die-cast speaker
frame baskets to eliminate po
tential resonance. Luxurious
wood enclosures (even
rare ebony wood!).
Tangential-edge

suspension for midrange and
tweeter domes to provide
smooth response. Acoustic
equalizers on tweeters to flat
ten frequency response and
enhance dispersion. Diago-
nally edge-wound voice coils
for greater diaphragm control
and increased transient re
sponse, Plus thick felt lining
inside the cabinetry to isolate
rear sound waves for distor-
tion-free bass response.

But regardless of how much
you pay, every Yamaha
speaker is built to the same
essential construction criteria
and tonal aceuracy.

Proven acoustic suspension
design. Dome drivers for bet-
ter high frequeney dispersion.
Carefully matched crossover
networks. And heavily rein
forced, extremely rigid en-
closures.

The End of the
Double Standard.

The single standard of per-
formance found throughout
the entire line of Yamaha
speakers is a demonstration of
product integrity that no other
manufacturer ean elaim.

But in the final analysis,
only your ears can be the
judge.

That's why we invite you to
visit your Yamaha audio dealer
soon. His knowledgeable sales-
men and extensive demonstra-
tion facilities can save you
time and trouble in selecting
the speaker that's right for
your budget. And right for
your
ears.

International Corp., P.O. Box 6600, Buena Park, Calif. 90620
Check No. 42 on Reader Service Card



The Bookshelf

Sound System Engineering by Don
and Carolyn Davis, 295 pages, 8 %2x 11,
Howard W. Sams, 1975. $19.95.

The eagerly awaited Sound System
Engineering has arrived, bringing us
rewards for our patience. Some por-
tions of the text will be familiar to
readers of Audio who have been en-
lightened by Don Davis’ articles on
speaker directivity and related sub-
jects. That should whet the appetite
for this in-depth treatment of those
audio-acoustic areas that have been
confusing to many.

The book fulfills the serious need
for a one-stop source of information
on taming the wild beast of sound re-
inforcement. After a chapter which
provides clarification on decibel nota-
tion and usage, there are chapters on
Loudspeaker Directivity, The Acoustic
Environment, Acoustic Gain, and In-
terfacing The Electrical And Acoustic
Systems. The text provides sufficient
detail for the majority of readers to
understand the theory and the neces-
sary approaches to design. Those por-
tions of the sound system that provide
amplification and mixing are touched
upon briefly.

Sound System Engineering is gener-
ally pitched to the contractor, but it
should be useful and interesting to
anyone involved in sound rein-
forcement. A chapter on installation
includes valuable material on ground-
ing, shielding, impedance matching,
and time delay. Equalizing the Sound
System gives both broad subject cov-
erage from older methods to the real-
time analysis now possible and critical
examination of pertinent equipment
characteristics, such as filter com-
bining. There are also chapters on In-
strumentation, Sample Designs and
Specification Writing.
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There are 11 appendices of various
lengths and an adequate index. Wor-
thy of particular note is the section on
installation practices with very good
coverage on both soldering and cab-
ling. A listing of useful equations, a
bibliography, and test questions and
answers are also among the other
helpful features. The printing and
production of this hard-cover book is
good with clear, pertinent, and up-to-
date illustrations. The level of presen-
tation is generally consistent and lu-
cid, with just two unimportant errors
noted. Sound System Engineering has
a large format which provides twice as
much material per page as the usual
6- by 9-in. book. As a result, it is effec-
tively a “600-page’”’ volume, putting it
into the “good-buy’’ category. In a
paraphrase of the authors’ comments
at the end of a chapter, this recom-
mended book “will serve as a useful
review for those already expert in this
field and as a firm base for the person
seeking to develop and expand his ca-
pabilities.” Howard A. Roberson

The Complete Encyclopedia of Popu-
lar Music And Jazz, 1900-1950, Roger
D. Kinkle. Four volumes, 2644 pages.
Arlington House, 81 Chester Ave,,
New Rochelle, N.Y. 10801, $75.00.
This four-volume set is the defin-
itive data bank on American popular
music and jazz for the first 50 years of
this century. The coverage is exhaus-
tive, including: Movie Musicals
(1,230) — casts, songs, composers,
'year of release; Performers (11,505) —
all major (and most other) singers,
bandleaders, musicians, composers,
actors, arrangers, and impressarios,

each with a career summary, key
dates, film and Broadway credits,
recordings, and compositions (by
year). In brief, there is virtually every
pertinent public fact about each per-
former and artist here.

The 100 to 200 most popular songs
are listed by year along with their
composers and the artists usually
identified with them, plus another
20,000 which came out less successful-
ly during that time. There are also the
outstanding, and the typical, popular
recordings from the first discs (78
rpms) in 1904, as well as outstanding
jazz records starting with the Original
Dixieland Jass Band in 1917 — about
75 a year. In addition, it includes a
broad, in-depth discography for every
performer. Further, all known Broad-
way musical shows are listed with
their casts, playwrights, songs, and
composers; a total of 1,522.

There are four massive indexes:
28,161 songs, 11,505 performers, 1,230
movie musicals, and 1,522 Broadway
musicals. Five more indexes include a
numerical listing of all discs released
by the nine major companies from the
mid-20s through the early 40s, by art-
ist as well as song — 33,000 recordings.
There are also the Academy Award
winners and nominees from 1934
through 1973, along with all the Down
Beat and Metronome magazine jazz
poll winners from 1937 through 1973.

This is a unique reference work, ab-
solutely essential to anyone writing on
musical history of the first-half cen-
tury of American jazz, popular music,
movies, or musical comedy. No col-
umnist, critic, biographer, or any oth-
er writer on these subjects can afford
to be without a copy of this reference
work. I've already sent off my $75 for
another set. Charles Graham
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300 watts your way
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Dynaco’s rew 30C watt ampl fiers,
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pretested crouil coa-ds thet save 1 me and assure  Blackwood, flew Jersey 08C3 2 '_._I’\’a

Free 24 zage color catalog and rames
of nearest d2alers. Write Dept. SP 5




RECORD. A simple piece of
plastic molded with grooves?
Not quite.

The vinyl disc you purchase in your
local record or hi-fi shop is the end
product of a highly critical, multi-step
process of precisely controlled timing,
temperatures, and chemistry—steps
that make a big difference in the
sound you hear when vou place that
innocent black platter on your hi-fi
turntable.

In fact, the record’s journey
through lacquer manufacturing plant,
recording studio, and record-pressing
plant to the sales bin probably took six
months or more. And throughout the
process, each record has been tested
and rechecked at least a dozen times
so that you may enjoy sounds as close
as possible to those that were record-
ed by the musicians themselves.

While the songwriter is still com-
posing the music, lacquer-coated
mastering discs are being manu-
factured at one of two plants in the
United States. These extremely critical
discs will bear the impressions made
by electronic impulses that ultimately
will be transferred through several
metal platings to the final mold used
in mass production of records.

Making A ““Lacquer”’

The base of mastering disc, com-
monly called a ”lacquer,” is a smooth,
circular aluminum blank, slightly larg-
er in diameter than a finished record
and approximately 0.050-in. thick. It
has a shiny, highly polished surface
because it has been calendered by the
aluminum manufacturer to a surface
smoothness of 2 micro inches (500 an-
gstroms).

At Capitol Magnetics Products’
plant in Winchester, Va.—where the
accompanying photographs were tak-
en—a unique step is then taken, lap-
ping which consists of grinding away
the disc’s surface and then repolishing
it one additional time. This insures
that no surface imperfections have
been ground into the disc’s surface in
the calendaring. These imperfections,
evident in this stage as tiny lines, roll-
ing marks or pits, would show up later
in the finished lacquer. Capitol has
also found that a lapped surface re-
sults in better adhesion between alu-
minum and lacquer and is the best
method for obtaining disc flatness. If
the disc is not absolutely flat, it may
not cut well and the sound of the final
record will reflect the uneven surface.

Once the disc has been polished
down to acceptable surface specifica-
tions, it is nearly ready to receive a
coating of lacquer. However, before
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coating, this smooth disc will have to
pass through five chemical baths, a
water wash, a drying process, and be
checked once again before it is ready
to be sent to the coating room.

As the aluminum blanks are being
lapped, etched, and dried, a special
nitro-cellulose lacquer formulation is
being blended, filtered, refiltered and
then de-aerated in a series of large
tanks in another part of the plant.
Samples are tested regularly to deter-
mine the lacquer’s chemical purity,
composition, viscosity, and dispersion
and to check for air. Any lumps or
bubbles in this complex mixture must
be removed before coating or they
may later rise to the surface of the
coated disc and cause noise clicks,
pops or other audible imperfections
when the disc is cut.

An exact balance of ingredients is
also required so that the product will
perform reliably through all the vari-
ous electrical and chemical processes
that will be performed on it during
the manufacture of a record. For in-
stance, a lacquer must not only cut
well in the recording studio, but also
process well once it has been cut and
then sent to a manufacturing plant for
plating and creation of the molds
from which multiple copies of the
record will be made.

The lapped, cleaned, and dried
discs come together with the lacquer
in the coating room, an environment-
controlled “white room’” filtered for
Class-100 Air—the same standard of
air cleanliness necessary for space
components and surgical drugs. Air in
this room must have less than 100 par-
ticles of dust, all less than 0.3 micron
in size, per cubic foot of air. People
working near the coating machine
wear dustfree lab coats and caps and
at no time touch the disc’s surface.
They also do not allow two discs to
touch; if one disc even leans against
another, the surface will be ruined.

The disc is coated on one side at a
time and then carried by conveyor
belt through several hundred feet of
drying tunnels. Long, slow drying at
correct temperature is necessary for
even evaporation of gases and sol-
vents used in blending materials
which make up the lacquer. Rushed
drying at high temperatures would
boil off solvents too quickly, creating
pin holes and blemishes on the sur-
face. A quality finished lacquer has
the smoothness of ground optics or
100 angstroms (0.4 millionth of an

*Ralph Cushino is Director of Engineering, Capi-
tol Records, Inc., Hollywood, Calif. 90028.

Quality control inspectors check
lacquer surface for blemishes.

The finished stamper is put
into the record pressing machine.
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The lacquer travels through the
monitored drying tunnels.

Completed records are then put
into sleeves and jackets for shipping.
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inch) in order to provide optimum
low-noise properties.

After drying, the lacquer disc is
L 1 [ | . [l J

P L

final plate from which the records will
be made. Since the final mold must be
a negative impression (the lacquer
master was a positive impression, the
silver a negative, and the nickel moth-
er was positive), the nickel mother is
sent back to electroplating for a final
nickel mold called a *‘stamper.”” Later
this stamper will be inserted in a
pressing machine and used to stamp
out records.

Several stampers are usually made
from each mother since stampers
wear down during the manufacture of
records. For extremely long runs, such
as for a record made by one of the
Beatles, as many as 1000 or more
stampers may be used.

As each of the three molds (silver,
nickel, and stamper) is made, a spe-
cialist carefully peels the new material
from its mold and checks to see that
the new mold is flawless. The worker
then places the material in a metal
trimmer to cut away any excess mate-
rial. In the next step, the mold is
placed on a revolving turntable and
carefully cleaned to remove any stray
particles which might have lodged on
the surface or in the mold’s grooves.
Alcohol is used to clean silver mas-
ters; jewelers rouge is used for nickel
molds.

Testing of the “Mother”

Because the mother is so critical,
this mold is sent to the testing area
when finished to be critically checked
for sound quality. This is the first time
it can be played! Using specially de-
signed electronic playback equip-
ment, the quality control inspector lis-
tens to the audio signal. If any pops or
groove damage are evident, the in-
spector either rejects the mother out-
right or, if the problem is minor, in-
spects the mother under a special mi-
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room specially designed for the prop-
er acoustics, where engineers record
the musicians, producing a master

tmmm Cattine tha Aavarct camhinatinn

croscope and then carefully makes
the repair with a small needle-like in-
strument.

Correct testing of the mother is ab-
solutely critical to getting quality fin-
ished records. Clicks and pops must
be picked up here or they will be
transmitted through the remaining
molds into the pressing process.

After the final production mold, a
stamper, is trimmed and cleaned, it is
taken to the centering machine where
a worker determines the exact center
of the mold using a microscope with a
graduated screen. A hole is then
punched out which assures accurate
location of the final spindle hole. At
this point in manufacture, the stamper
is also back sanded, die punched and
formed to fit the mold configuration.
Great care is taken that nothing hap-
pens to the stamper during all these
processes. If the stamper is rubbed up
against metal, for instance, it might
get a tiny surface scratch, which
would result in a clicking sound in the
final record.

Each record has two stampers, one
for each side. These final molds are
placed in the pressing machine, per-
mitting stamping of the final product
on both sides at once.

Pressing

The record you buy in a music store
is made of a vinyl compound which is
mixed and pumped to the pressing
machine area. Here it is released
down through overhead pipes into
the pressing machine where it is con-
verted into small lumps known as
“biscuits.” Labels are attached, and
the two stampers clamp together to
press out a completed record.

Like all the other phases of record
manufacture, this process must be
carefully monitored. Vinyl must com-

Once the reference lacquer is fin-
ished, it is sent back to the recording
studio where the artists, producers,
and <nind engineers listen to it. 1f

The silver mother is carefully
stripped from the master lacquer.

pletely fill the stamper’s grooves, for
instance, or sound quality will be af-
fected. Also, stampers must be regu-
larly inspected for wear, since a
stamper that is used too long will pro-
duce records with noise.

Once records are pressed, they
must be uniformly cooled. If cooling
is not done properly, warping can re-
sult. Usually, completed records are
placed on a spindle under weight.

Each fully automatic pressing ma-
chine at Capitol Records is able to
produce about 1,800 12-in. records
per day. A large pressing facility may
have as many as 50 machines per-
mitting production of up to 90,000 al-
bums in a single day. Thus, record
manufacturers can keep up with the
consumer demand, which, last vear,
amounted to 276 million albums and
204 million singles.

The completed records now have
only a few steps of their journey left.
Once again, they are visually checked
and inspectors listen to samples from
each run. Any discs with chemical
stain, scratches, dents or damaged
grooves are discarded. Plant workers
then carefully place all records pass-
ing final inspection into protective
sleeves, and, in the collating area, in-
sert them into album jackets along
with other materials such as librettos
and photos of the recording star. The
albums are then packaged and pre-
pared for shipment to record stores all
over the world where you may buy
the record and enjoy the sounds
recorded in that studio many months
ago.

From recording microphone to a
grooved vinyl disc, making a record is
a complex and exacting process, but it
is one that lets you enjoy your favorite
sounds over and over again in your
own home. gl
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Discover The Fourth Component!

What is your First component? Is it your receiver? Your turntable?
Your speakers? Or is it your phono cartridge?

We have become convinced that it really is your phono
cartridge, even though we have been modestly advertising
it for the past few years as your Fourth.

Let's face it, the cartridge /s that important tirst point
where the music begins, and if the stylus cannot follow its
path accurately, no amount of expensive equipment . . .
speakers, turntable or receiver . . . can make up the distor-
tion it can produce. That is why you need a cartridge you
can depend on. One that's the best your maney can buy.
Specifically, a Pickering:

Because a Pickering cartridge has the superior ability to
“move in the groove”, from side to side and up and down,
without shattering the scund of your music on your records.

Because a Pickering cartridge possesses low frequency
tracking ability and high frequency tracing ability (which

Pickering calls fracgAbility ™). 1t picks up the highest highs
and the lowest lows of musical tones to reveal the distinctive
quality of each instrument.

Because Pickering offers a broad range of cartridges to
meet any application whether you have an automatic record
changer, or a high guality manual turntzble, a stereo, or a
4-channel sound system. Your Hi-Fi dealer will be able to
recommend a Pickering cartridge that is just right for your
system.

Your stereo cartridge is the First part of your music
system. It is too important to overlook, and so is a Pickering.

For further information, see reader service card

or write to Pickering & Co., Inc.

Dept.A, 101 Sunnyside Bivd., @ PICKERING
Pla /aneW, N.Y. 11803 “for those who can (hear the difference”

Check No. 27 on Reader Service Card



Build a

Rumble-Filter/

Bass-Boost
Circuit

Dick Crawford

Example #2: Rumble Filter

1—From Fig. 4 (boost vs. R2/R1) determine
ratio of R2/R1 for desired boost. In this case,
no boost is desired and R2/R1=0.

2—From Fig. 5 or Fig. 6 determine either the
peak frequency or the -3 dB frequency.

In this case there is no peaking,

so the -3 dB frequency is 43 Hz.
3—Determine the scaling factor by dividing
the frequency determined in Step 2 (above)
by the desired frequency. Let’s assume

the desired -3 dB cutoff frequency is 20 Hz.
Scaling Factor = 46 Hz + 20 Hz = 2.3
4—From the scaling factor, determine the
correct value of C1 and C2. C1=C2=0.047

x scaling factor = 0.047 x 2.3 = 0.11 uF
(Use either 0.10 xF or 0.12 uF).
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ERE IS AN active equalization circuit that can be

used either as a rumble filter or as a combination

bass-boost and rumble filter (Fig. 1). Active equal-
ization is one means of boosting the bass response of a loud-
speaker. To get best results you should know the character-
istics of both the loudspeaker and enclosure (See Bibliogra-
phy). However, you can experiment with this circuit to im-
prove the bass response of your speaker system. A word of
caution, though; large amounts of bass boost can damage a
loudspeaker if played at excessive volume levels. So take it
easy with the volume control until you have everything set
up correctly.

Of course, the ubiquitous tone controls can be a form of ac-
tive equalization circuit and are usually used to achieve the
desired sound. However, they often fail because their action
is so general. That is, in order to get an appreciable boost in
the low bass regions, a moderate boost results all the way
into the mid range. Room equalizers and graphic equalizers
deal with this problem by dividing the audio spectrum up
into smaller chunks wherein more specific equalization is
possible.

Another problem is that equalizing networks often boost
the bass not only where desired, but also in the sub-audio
region. This can lead to overloading the woofer with rumble
and other low frequency garbage.

This circuit, however, is a little different. Over most of its
frequency range it has a gain of one, that is, the output level
will be the same as the input level. Ths bass boost occurs
over a relatively narrow frequency range (about an octave),
and then a sharp cutoff of greater than 12 decibels per oc-
tave occurs at sub-audio frequencies. This acts as the rumble
filter.

Earlier | said that this circuit can act as both a rumble filter
and a bass boost circuit. How can that be? The answer is that
the ratio of two resistors (R1 and R2 of Fig. 1) determines the
frequency response characteristics. This is shown in Fig. 2.
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When the ratio of R2to R1is two, the circuit acts as a rumble
filter with no bass boost. In technical terms this frequency
response is a second-order Butterworth high-pass filter.

The interesting thing happens when the ratio of R2 to R1
is made larger than two. Several of these conditions are
plotted in Fig. 2. Notice that as the radio is increased, there is
a low-frequency peaking of the response. The greater the
ratio, the more the peaking. Also, the greater the ratio, the
narrower the peaking. And, the greater the ratio, the faster
the cutoff slope below the peak frequency.

Circuit Limitations

What about the limitations of the circuit? It is a relatively
narrowband circuit, and while this is generally desired for
active equalization in the bass region, it is not the type of
circuit for use as a tone control. Furthermore, it is only really
suitable for about 13 decibels of boost. Beyond that, the
peaking of the boost gets so narrow that adjustment to the
speaker’s characteristics gets very difficult. Also, there are
practical problems in the circuit itself beyond this amount of
boost. If you need more boost and want to use this circuit, |
suggest that you use two in series. The circuit is designed for
use at about the one volt level, that is, the level at which
most high-level inputs (tape recorders, tuners, etc.) operate.
At the one volt level, the signal-to-noise ratio is greater than
80 decibels. The distortion, for both second and third har-
monic distortion components, is shown in Fig. 3 for various
output signal levels. This was with 12 decibels boost at 50 Hz
and should represent the worst case as far as circuit design
goes. But there is a variation in performance of monolithic
operational amplifiers, such as the 741 or 301A, as regards to
distortion performance. This is hinted at in the rather wild
variation of third harmonic distortion in the sample tested.
However, my experience has shown that the total harmonic
distortion from this circuit, regardless of the integrated cir-
cuit used, should not exceed 0.1%.

Design Adoption

Supposing that you wanted to build the circuit of Fig. 1,
how would you start? Well, for one thing, the frequency re-
sponse information could be plotted in more useful forms,
and so it is in Figs. 4, 5, and 6.

Figure 4 shows the amount of boost at the peak in deci-
bels as a function of the ratio of R2 to R1. Figure 5 shows
the frequency at which this peak occurs, again as a ratio of
R2 to R1. Figure 6 shows the lower 3 dB point, that is, the fre-
quency at which the frequency response is down 3 decibels
from the response at 1 kHz, and this is also plotted as a func-
tion of the ratio of R2 to R1.

Let’s take a hypothetical case and see how the information
in these graphs can be used to design the desired circuit.
Suppose that a boost of 6 decibels is desired at 40 Hz. From
Fig. 3 we see that a ratio of 14 is needed to give the desired 6
decibel boost. From Fig. 4 we see that, with the values of the
components as given in Fig. 1, for a ratio of 14 the peak re-
sponse is 135 Hz. But our goal for this peak is 40 Hz, so we
have to “scale” the values of the components.

When an electrical engineer speaks of scaling, he is usual-
ly not referring to a finny fish or some craggy cliff. What he
means is changing the values of a set of components so as to
accommodate a new set of conditions. In the case at hand,
we want to scale the circuit to the new frequency of 40 Hz
while maintaining the ratio of R2to R1 at 14. We can do this
by changing either the resistors, the capacitors, or both. |
recommend changing the value of the capacitors. If we wish
to lower the frequency at which the peak response occurs,
we have to increase the value of both of the capacitors in
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+20¢

¢|O|r' i

S o —+
F4
B ol Falls
z " mmez |
g . ;
&J -20 T t [
-30T ' T a-l—d—H
| |4 [ [ | ;
-40 L L1il '
10 100 i
FREQUENCY IN Hz
Fig. 2—Frequency response.
10
Y
M
3rd HAR OQ'C N
\
& y \
z /A"\\“/ \ 4
z 20
g ol 4 T 45
7 I‘
@
L.
£ L2 N8
#-~— 2nd HARMONIC
ot
00!
o1 10 0
OUTPUT LEVEL IN VOLTS
Fig. 3—Harmonic distortion vs. signal level.
Fig. 4—Boost vs. R2/R1.
14
|
2 ¥
Yy
/
10
’
7
o 4
B J4
g s
6
7/
s/
R
q
"
‘f
y
2
1
/4
0 =T
1 10 100
RATIO OF R2/R2

45




46

00—

1 1 1 ] I
} i T
1} ]
T ‘ +—
Z
> ]
=
w - —k'*
=)
o 477
& ‘ *
@ A -
e } //
x
] | //"F \
a BT 2
0 *_tbf |
10 10 100
RATIO OF R2/RI —=
Fig. 5—Peak frequency vs. R2/R1.
1000 [ T
[ I I T
|
il
’ —=t- — *’A
> ‘ T
o) +
z il
u _ ‘
3100 1 ,*/ -
W - H——— —
w | 1L C i [ mfi
g AT —Hi
RI‘) ——— i —— | | ‘
i [ 11
RN EREE
i | ’
|
T 1 ]
| ‘ i
10 = - L J !
| 10 100

RATIO OF R2/R| —

Fig. 6—The -3 dB frequency vs. R2/R1.

Fig. 7—Power supply.
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Fig. 1. If we double the value of the capacitors, the frequen-
cy of the peak boost will halve. In the case at hand, we wish
to lower the peak frequency from 135 to 40 Hz, a scaling fac-
tor of 3.38. This means that the capacitors (C1and C2 of Fig.
1) must be increased to 3.38 times the value shown in Fig. 1,
or 0.159 xF. This is not a common value, so we will bend a lit-
tle and choose the closest standard value of 0.15 uF.

Another example is shown in the accompanying box. In
this case the desired response is that of a rumble filter, that
is, no boost—just a fast cutoff. Notice the steps in the design
cycle. If you are interested in designing your own circuit, |
suggest that you try repeating the example of Fig. 7 so that
you are sure you understand the procedure.

Notes on Parts

The components are non-critical, and 10% tolerance on
capacitors and resistors is adequate. The integrated circuit
can be either the 741 or 301A. None of the voltages exceeds
15 volts, so power dissipation or voltage ratings becomes
non-critical. Vector board, punched at 0.1 inch intervals, is
very convenient for assembly. Any electronic supply house,
such as your local Lafayette or Radio Shack stores, should be
able to supply these parts.

Power supplies? Well, if you are just experimenting and
don’t want to invest very heavily until you have decided that
this is what you really want, your answer is simple. A pair of
9_Volt transistor radio batteries, such as those found in every
drug and grocery store, is your answer. The circuit of Fig. 1
will work very well when using a 9-Volt battery for B plus
and another 9-Volt battery for B minus. While some 50
hours or so of operation can be expected per set of batter-
ies, be sure to include an on-off switch for the batteries so
that their life will be extended.

For those who want a more permanent power supply, that
shown in Fig. 7 should suffice. There is nothing magical
about this circuit, and any supply giving plus and minus 15
Volts with low ripple will be adequate. The power drain is
only a few milliamperes.

Two of the equalizer circuits are needed for stereo; they
go between the preamplifier output and the power ampli-
fier. Some integrated amplifiers and some preamplifiers
have a set of connectors for active equalizers, and, if you are
so blessed, that is where this type of equalizer goes.

| find that most everybody (except the neighbors!) likes
lots of bass with their hi-fi. Active equalization is one way to
get more bass, but, again, be careful in your experiments. In
the long run, though, you are the final authority. If you want
more bass, give this circuit a try. wn
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ONCE AGAIN

THE EPI 100

HAS RECEIVED TOP RATINGS FROM
THIS PRESTIGIOUS PUBLICATION.

In its February issue,
the leading independent
consumer testing magazine
rated the EPI 100 the best
speaker for the price among
medium-priced speakers.

That'’s the good news.

The bad news is, because
of its policy of strictly enforc-
: ] ing the copyright laws, we
can’t name the magazine or quote it directly.

But we can tell you this: This is the third time
running the EPI 100 has been so rated by the
publication. And no wonder.

The EPI 100 offers EPI's celebrated Linear
Sound: a pure, uncolored, natural sound from top
to bottom. With no artificial boosting of the bass to
impress the innocent. And all the nuances at the
treble end that, on most speakers, just fade away.

The Model 100 doesn’t just deliver the Linear
Sound of EPI straight ahead, either. In fact, up to
15,000 Hz, the speaker’s off-axis dispersion is down
an average of only 3 db.

With its excellent dispersion and EPI's Linear
Sound, we’d say the EPI 100 is clearly the finest
speaker you can get for the money.

But don’t take our word for it.

Take [N

The Mode! 100 is available in a hand-rubbed walnut veneer or a vinyl finish (Model 100v).

THE LINEAR SOUND OF EPI

EPl is a product line of Epicure Products Inc., Newburyport, Mass. 01950

Check No. 15 on Reader Service Card
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‘The $900 Sony Turntable.




Study this page,because we don't
want the price tosuck you in.

It would be a shame.

People responding to something because
it costs $900*. Not because it’s worth $900.

People captivated by price, not
performance.

We at Sony don't want anyone spending
good money for a great turntable for a bad
reason like an impressive price tag.

Especially because there’s so much tech-
nology in the PS-8750 for you to fall

Why our tone-arm costs an arm and a leg.

After conquering the drive system, Sony
sped along to the tone-arm. The problem:
constructing a light, strong tone-arm that has
a low resonance quality.

A high resonance quality meansthe
tone-arm vibrates — performing a duet with
whatever record is playing.

Sony wrestled with the arm problem and

ating both the drive system and the return
mechanism. Meaning that the turntable is
linked to the tone-arm. And very often, this
linkage produces a drag on the arm.

The PS-8750, however, proves that two
motors are better than one. The motor that
runs the tone-arm is totally isolated from the
other motor that runs the turntable.

This eliminates the drag, particularly the
drag at the very end of the record.

back on. After you spring for the $900. CHART A This drag is reatly a drag, because the
SPEED STABILITY OF VELOCITY ONLY SERVO SYSTEM N . B
So before you spend a lot of +0.01 T T T T T return mechanism is preparing to
money on us, spend at least a little RECORD: CZERNY"25 ETUDES FOR SMALL HAND" activate itself, and the friction is
. . NR 4 ANDANTINO CANTABILE .
time with us. NR 5 ALLEGRO VIVACE therefore increased.
. 0%|— NR 6 MODERATE SOSTENUTO CHORAL — Sony further innovates by
Total speed accuracy is our speed. NR 7 ALLEGRETTO VIVACE WITHOUT STYLUS PRESSURE designing pick-up and return cues
Speed accuracy can be a CARTRIDGE  SONY XL-45 ) . :

g Il d. Lik
problem for turntables because the STYLUS PRESSURE: 2 GRAMS §| that are optically actwatg S e.the
stylus continually puts pressureon | i ¢ | doorsinasupermarket, if you will.
thye record (and )i/nPturnpon our <205EC i With the PS-8750, you get the

: ’ ' best of the direct drive manual and
engineers.) fth aut i« With
In fact, as little as one gram of 008 o the best of the semi-automatic. Wit
! none of the worst of either.
stylus pressure can cause a slow-
down in record speed. A slow-down oo WITH STYLUS PRESSURE APPLIED | D_oes you r’}u rntable give you bad
that IS partlcu |ar'y notlceable n PS-8750 SPEED STABILITY OF SERVQ SYSTEM WITH QUARTZ GOVERNED PHASE COMPARATOR VIbratlons.
loud passages. 02 The same sound waves that
Up till now, most good turn- travel from your speakers to your
tables achieved accuracy with a ears alsp travel to your tu rntable.
direct drive motor and a servo-system [+oo1 —— This transferen_ce exutes the
to control speed variations. equipment. Becoming acoustic
It was fine for most people. And £ | feedback, or IM distortion. And the
it stillis. % . wsmmm © | |Ouder you play your record, the
But for those with more ele- ITH STYLUS PRESSURE APPLIED WITHOUT STYLUS PRESSURE a more of it you get. There'’s cabinet
gantly attuned hearing, it’s just not €20SEC > resonance.Caused by sqund waves.
good enough. -0.01 And there’s something called
That's because the servo-system ;ecord refsorrlwance. Caused by the
will not serve when it comes to riction of the stylus in the groove
small, low-frequency speed varia- *WCHART 5 of awarped record.
tions. It is not sensitive enough, and TRANSIENT RESPONSE OF ALUMINUM TONEARM  PS-8750 TRANSIENT RESPONSE OF CARBON Sony', however, deals resonance
the result is there to be heard —if 100 FIBER TONEARM aresounding blo_w.
you have the discernment to hear it. We have built the PS-8750's
To get around this, Sony took I turntable base of an inorganic
the conventional servo-system and £50 | mate\;\i/al that is acoustically dedadH
revolutionized it by adding a quartz g e have also undercoated the
reference and a phase lock 5 platter with an absorbing material
circuitry. s, that prevents iF from transferring
That mouthful is really easy to £ any bad vibrations to the good
digest. The stable quartz generator S vibrations on the record.
emits a constant frequency. Any 50l == And we cut down on re;prd
variations in speed monitored by the resonance by pumping a silicone
magnetic head are converted to damping material 4into the recor_d
changes in the phase of the signal. =00 . mat |ts_e|f. By having contlact with
This is then compared against the R T or oz o8 28 05 e o7 | theentirerecordsurface, it offers

quartz generator’s phase signal.

If they do not match, our Xtal-Lock corrects
the speed variation instantly.

A conventional servo-system has to wait
for the error to appear asa change in fre-
quency, and then it takes time to correct it.

Sony can make the corrections 10 times
faster. And within one cycle. All because
Sony uses the phase difference as a source
of information on speed error, rather than
using the angular velocity.

Chart Adramatically illustrates the
dramatic difference.

*Cartridge sold separately.

came up with a different material: a carbon
fiber of enormous strength and equally
enormous lightness. Moreover, it has a much
smaller resonance peak than the aluminum
alloy commonly used. (See Chart B,where the
difference is demonstrated.)

The carbon fiber worked so well that it
was even incorporated into the head shell of
the Ps-8750. But Sony didn't stop at the tone-
arm’s construction. Next came the actual
operation of it.

Most turntables have one motor, oper-

Check No. 36 on Reader Service Card

more support.

Not for people who want the latest.
But the greatest.

The PS-8750 represents a tonnage of
innovation and a couple of real breakthroughs.
It is not for those who want to spend

$900 so they can say they spent it.
It is for those who want to spend $900 so
they can hear they spent it.

SONY

©1976 Sany Corp. of America. Sony. 9W. 57 St. NY. 1

19. SONY 15 a tredemark of Sony Corp



[ Equipment Profiles

Akai Model AA-1050 AM/FM Stereo Receiver

MANUFACTURER'’S SPECIFICATIONS
FM Tuner Section

IHF Sensitivity: 1.8 uV. S/N Ratio: Bet-
ter than 75 dB, mono. Selectivity: Bet-
ter than 100 dB. Capture Ratio: 1.0 dB.
THD: Mono, less than 0.15%; stereo,
less than 0.3%. Image Rejection: 95
dB. LF. Rejection: 100 dB. Spurious
Rejection: 90 dB. Stereo Separation: 1
kHz, better than 40 dB. Muting Thre-
shold: Variable, from 3 xV to 300 uV.

AM Tuner Section

IHF Sensitivity: 180 xV/M (internal antenna); 8uV (external
antenna). Selectivity: 30 dB. Image Rejection: 55 dB. L.F. Re-
jection: 45 dB. S/N Ratio: Better than 50 dB. THD: Less than
0.6 %.

Amplifier/Preamplifier Section

Power Output: 50 watts per channel min. rms, at 8 ohms,
from 20 Hz to 20 kHz. Rated THD: 0.15”:. S/N Ratio, IHF:
Phono, 80 dB; AUX, 90 dB. Input Sensitivity: Phono 1 & 2,3

AKAL e

Pe T

mV; AUX, Tape, 150 mV. Phono Equalization: RIAA =1.0 dB
Tone Control Range: Bass, =10 dB at 100 Hz; treble, =10 dB
at 10 kHz. Filters: High cut, —10 dB at 10 kHz; low cut, —8
dB at 50 Hz.

General Specifications

Dimensions: 18.9 in. W x 6.1.in. H x 15.4 in. D. Weight: 28.6
Ibs. Suggested Retail Price: $450.00.

Akai Electric Company, Ltd. of Japan, whose products are
sold by Akai America Ltd. in the U.S., is perhaps best known
in this country for its fine line of stereo tape decks, both
open reel and cassette. The fact is that the company also
produces an extensive line of purely electronic products, in-
cluding both stereophonic and quadraphonic receivers. In-
terestingly, at a recent industry trade show, Akai was one of
the few companies (if not the only one) to introduce two
new four-channel receivers at a time when other companies
were backing away from this format.

The Model AA-1050, tested for this report, is the com-
pany’s top stereo receiver. Its styling follows the new format
adopted by so many better known brands, in that the old,
traditional blackout dial treatment has been replaced by a
bright gold dial area, of narrow but extra long dimensions,
which blends nicely with a brushed aluminum front panel. Nu-
merals, screened in a contrasting dark color, are highly vis-
ible even when the unit is not powered and the only other
items within the dial area are the familiar stereo indicator
light and an AFC light just below it. FM calibration is linear,
with markings evenly spaced at every half of a Megahertz. A
good sized tuning knob, coupled to an effective flywheel is
located to the right of the dial area. Separate cutouts in the
panel below the left section of the dial disclose signal-
strength and center-of-channel tuning meters which are
also well illuminated when power is applied. Adjacent to the
meters are the low and high cut filter pushbuttons and an
audio muting button which reduces overall listening level
by a fixed 20 dB when depressed. Next come four tiny in-
dicator lights which denote program source selected, the
FM muting switch and an associated small rotary control
which varies muting threshold. Along the lower edge of the
panel are a Power on/off switch, headphone jack, speaker
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selector switch (with every possible combination of two out
of three or one out of three pairs of speakers which mav be
connected to the receiver, plus an "off”” position for head-
phone-only listening), Bass, Treble, Balance and Volume
rotary controls, a Loudness switch, Mono/Stereo Mode
switch, a Tape Monitor switch (with positions for dubbing as
well as monitoring of either of two tape decks which mav be
connected to the unit) and a program selector switch. The
selector switch includes positions for mono as well as auto-
matic FM listening, and in the latter position the stereo mul-
tiplex circuits automatically are switched in which a stereo
FM transmission is received.

The rear panel of the Model AA-1050, pictured in Fig. 1,
has separate terminals for 300-ohm FM and external AM an-
tennas, as well as a coaxial connector and clamp for 75-ohm
transmission lines. Dual phono input pairs, AUX inputs, and
the two sets of Tape out and in jacks are neatly clustered to-
gether below the pivotable AM ferrite bar antenna, while
the three sets of speaker connection terminals (of the
spring-loaded type which require insertion of the stripped
wire ends of speaker cables) are located at the opposite end
of the rear panel, each set color coded for proper phasing of
speaker wires. One switched and two unswitched a.c. con-
venience outlets are also located on the rear panel for con-
nection of other components. A DIN multiple-pin con-
nector parallels the Tape-7 input/output jacks for those tape
decks that are equipped with that type of plug.

Akai does not supply a schematic diagram with the Model
AA-1050, so it was not possible for us to study the circuitry in
detail. We did, however, remove the vinyl-clad wood cabi-
net supplied with the unit and examined internal construc-
tion and layout (see Fig. 2). A separate, sealed front-end,
employing a four-section FM tuning capacitor and a three-
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gang AM tuning capacitor, is used, and it is mounted
directly above the tuner board, well towards the rear of the
chassis and close to the antenna input terminals. Both the
tape and selector switches are coupled via long shafts from
their desirable rear-of-chassis locations to eliminate need-
lessly long shielded wire harnesses. Power supply parts, in-
cluding a good-sized power transformer, are centrally lo-
cated and well ventilated, as are the power amplifier p.c.
module and vertically mounted output transistors and heat
sink assembly at the opposite end of the chassis from the
tuner board. Smaller, secondary p.c. modules up front take
care of low-level tone control and voltage amplification cir-
cuits, and there is a minimum of inter-module wiring, all
neatly dressed and properly tied down to prevent variations
in performance from unit to unit. Rather surprisingly, the
heat sink assembly is not black colored (as are so many oth-
ers, for better heat transference), but this does not seem to
bother the receiver thermally, as evidenced by our later heat
run and power output tests. A protective metal screen cov-
ers the power output area, providing additional heat con-
duction and preventing the possibility of minor electrical
shock in the event that inquisitive enthusiasts insist upon re-
moving the main wood cover, as we did.

FM Performance Measurements

It is always a pleasure to come across an FM tuner or the
FM tuner section of a receiver that meets its usable sensi-
tivity spec. As readers of our previous test reports know, this
spec is not all that significant, but so many manufacturers
publish one number and are content to “pass’ production
sets which fall somewhat short of meeting that number. In
the case of our sample, IHF usable sensitivity measured ex-
actly 1.8 uV (10.5 dBf) as claimed. More importantly, 50 dB of
quieting in mono was reached with a quite low signal input
of only 2.5 4V (13.35 dBf) in mono. Usable stereo sensitivity
was 3.2 uV (15.5 dBf) and switching to stereo occurs at a very
low 2.0 uV (11.4 dBf) with 32 uV of signal (35.5 dBf) re-
quired for 50 dB of quieting in the stereo mode. Signal-to-
noise ratio in mono reached 73 dB for strong (65 dBf) signals
and 67 dB in stereo. Only the distortion figures were at all
disappointing for, even though 0.41% (mono) and 0.25%
(stereo) are acceptably low numbers, both are short of the
figures claimed by Akai (0.15% in mono, 0.3% in stereo). We
suspect that the set was slightly out of alignment (particular-
ly the FM detector section) since the center-of-channel me-
ter needle always ended up slightly off-center when min-
imum distortion was achieved. That's okay for lab tests, buta
consumer guided by the meter would not normally tune for
lowest distortion because of this slight misalignment. We
also noted that distortion in stereo was lower than in mono,
a situation which usually connotes the addition of two larger
values of distortion which tend to partially cancel each oth-
er. The built-in AFC circuitry of the Akai AA-1050 is such
that it operates when tuning is close to optimum (at which
time the “AFC" light on the front panel lights up), but we
found that with the AFC light on, it is possible to detune the
set sufficiently to cause significant increases in THD read-
ings.

Results of our quieting and distortion measurements ver-
sus signal input are plotted in Fig. 3, while distortion versus
audio frequency and stereo separation for the FM section
are shown in the graph of Fig. 4. While THD in mono and
stereo were a bit on the high side, they did remain fairly
constant at all tested frequencies up to 6 kHz, indicating a
lack of ““beats”” in the stereo mode at higher audio fre-
quencies. Separation was outstanding, reading nearly 50 dB
at 1 kHz and an unusually high 40 dB from 50 Hz to nearly
10,000 Hz. Other specifications measured include a capture
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Fig. 2—Interior view.
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