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The high price. " |

For under $200;you can
now own the direct-drive PL-510.
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Pioneer has
conquered the one
- big problem of
high-priced ‘

- turntables.

4
!
i
1
]




The best way to judge the new
Pioneer PL-510 turntable is to pre-
tend it costs about $100 more. Then

see for yourself if its worth that kind

of money.

First, note the precision-
machined look and feel of the
PL-510.

The massive, die-cast, alumi-

drive or even belt drive. The P1.-510
is truly the inaudible component a
turntable should be.

Vibrations due to external
causes, such as heavy footsteps, are
completely damped out by the
PL-510"s double-floating suspen-
sion. The base floats on rubber in-
sulators inside the four feet. And the

nume-alloy platter
gives an immediate
impression of quality.
The strobe marks on
the rim tell you that
you don't have to
worry about perfect
accuracy of speed.
The tone arm is made
like a scientific in-
strument and seems
to have practically no
mass when you lift it
off the arm rest. The
controls are a sensu-
ous delight to touch
and are functionally
grouped for ane-
handed operation.

Turntable:

Direct drive
motor

Strobe light

suspension
loss rubber

controls

Tone arm:

design
Static balance

contact

Brushless DC servo-controlled
33% and 45 RPM speeds

Strobe-calibrated platter rim
+2% fine adjustment of speeds
Double-floating system of

Turntable mat of high-internal-

One-handed operation of

Lightweight S-shaped tubular

Ball-bearing pivot with angular

Anti-skating device

Lateral balancer
Direct-readout counterweight
Viscous-damped cueing
Lightweight plug-in headshell

turntable chassis floats
on springs suspended
from the top panel of
the base. Stylus hop-
ping and tone arm
skittering become
virtually impossible.

(Even the turntable
mat 1s made of a special
vibration-absorbing
material.)

But if all this wont
persuade you to buy a
high-priced turntable,
even without the high
price, Pioneer has three
other new models for
even less.

The PL-117D for

But the most expensive feature
of the PL-51(+is hidden under the
platter. Direct drive. With a brush-
less DC servo-controlled motor. The
same as in the costliest turntables.

Thats why the rumble level is
down to -60 dB by the JIS standard.

( This is considerably more stringent
than the more commonly used DIN

“B” standard, which would yield an
even more impressive figure.) And
thats why the wow and flutter
remain below 0.03%. You can't get
perfermance like that with idler

under $175* The PL-115D for under
$125% And the amazing PL-112D for
under $100%

None of these has a rumble level
above -50 dB (JIS). None of them
has more wow and flutter than
0.07%.

So it seems that Pioneer has
also conquered the one big problem
of low-priced turntables.

The low performance.

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

New Jersey 07074,

WPIONEER
Anyone can hear the difference.
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The Very First
DIRECT-TO-DISC
Of aFull Orchestral

Production

DIRECT FROM CLEVELAND
LORIN MAAZEL
&% THE CLEVELAND ORZHESTRA
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According to TRUTONE RECORDS.. The Stanton
calibrated 681series is our total point of

reference in our Disc Mastering Opration"
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"'Carl Rowatti, Chief Engineer, adjusting the Program limiters prior to cutting a master lacquer'.

Trutone can be described as a family enterprise ... but
what a family! Father Lou Rowatti is the President; Son Carl
is Vice President and Chief Engineer; and daughter-in-law
Adrianne handles the business enc of the operation. They
have great pride in their family. in their family’s enterprise
and in their products. That's why they insist on using the
best — always.

Trutone Records in Northvale, New Jersey always uses
the Calibrated Stanton Triple-E for A-B comparisons be-
tween tape and disc. They also use the Triple-E to check
the frequency response of the cutter head (they’ll record a
1,000 Hz tone and a 10 kHz tone twice a day to check the
condition of the cutting stylus and the high end frequency
response of the cutter head).

They make test cuts and play them back, using the
Triple-E for reference, as high as 15 kHz all the way down
to 30 Hz. Carl Rowatti says “We us= the Stanton Calibrated
681 series as our total point of reference in our disc master-

Lou Rowatti inspects a master lacquer,
Adrianne checks the Iathe.

on the mastering lathe

Carl Rowatti adjusts the pitch computer

ing operation. Everything in the studio is judged — and we
think perfectly judged for quality—with this great cartridge’.

Professionals can’t afford to take chances with quality.
That's why they depend cn Stanton in their operations.

Each Stanton 681 Triple-E is guaranteed to meet its
specifications within exacting limits, and each one boasts
the most meaningful warranty possitle. An individually cal-
ibrated test result is packed with each unit.

Whether your usage involves record-
ing, broadcasting, disco or home enter-
tainment your choice should he the
choice of the professionals...the Stanton
681 TRIPLE-E.

Write today for further information to:
Stanton Magnetics, Terminal Drive,
Plainview, New York 11803

Carl installs the Stanton Calibrated
681 Triple-E on the playback table

Lou Rowatti (The Prez) adjusting the high
frequency limiter in his cutting room.
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Empire’s
Blueprint For
Better Listening

No matter what system

you own, a new Empire
phonc cartridge is certain
to improve its performance.
The advantages of
Empire are threefold.
One, your records will
last longer. Unlike other
magnetic cartridges,
Empire’s moving iron
design allows our diamond
stylus to float free of its
magnets and coils. This
imposes much less weight
on the record surface and
insures longer record life.
Two, you get better
separation. The small,
hollow iron armature we
use allows for a tighter fit
in its positioning among
the poles. So, even the
most minute movement is
accurafely reproduced to
give you the space and
depth of the original
recording.
Three, Empire uses
4 poles, 4 coils,and 3
magnets (more than any
other cartridge) for better
balance and hum rejection.
The end resultis great’
listening. Audition one for
yourself or write for our
free brochure, "How To
Get The Most Out Of Your
Records. After you com-
pare our performance
specifications we think
you'll agree that, for the
money, you can't do
better than
Empire.
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Already your system sounds better.

Empire Scientific Corp.
Garden City, New York 11530

Enter No. 13 on Reader Service Card

Joseph Giovanelli

Removing Record Scratches

Q. | have a large collection of 45-
rpm records, and quite a few of them
are so badly scratched the groove
keeps repeating itself. Because some
of these discs are treasured collector’s
items, | wonder if there is some pro-
cess to remove the scratches from the
records?—John Heiselman, Brooklyn,
N.Y.

A. | do know of a method which is
sometimes successful in keeping a re-
peating groove from repeating. It's a
bit drastic so care must be used.

Use a cartridge with a conical sty-
lus assembly and capable of an eight-
gram tracking force. Set the tonearm
on the disc at a point just after the
scratch. Then slowly rotate the turn-
table backwards so the stylus ap-
proaches the scratch from the oppo-
site direction. If you are lucky, the
stylus will plow through that area and
remove enough of the damaged
groove so the disc will play once again
without repeating. There will always
be some noise at that spot, but the
disc should play without repeating.

Improved Overload
Characteristics

Q. A few years ago a phono over-
load figure of 100 mV was supposed to
be excellent, but now some com-
panies are advertising values in excess
of 500 mV. Does one conclude that a
figure of 100 mV is not high enough?
What maximum output voltage is to
be expected with a Shure M91ED,
with a nominal output of 5 mV?—G.S.,
Honolulu, Hawaii.

A. A 100 mV overload figure is a
good one, and | cannot imagine many
instances where a cartridge having the
voltage output you mention could
reach this kind of signal level. The
higher overload levels in today’s
equipment probably reflects the bet-
ter transistors now available rather
than a real need for the added head-
room. As the cartridge output falls,
because of the smaller moving mass,

there is even less requirement for this
high overload capability. What does
appear important is to have better and
better signal-to-noise ratios in the
early stages of equipment.

| cannot conceive of a cartridge
with a nominal output of 5 mV putting
out more than 30 to 40 mV on some
hot discs. By nominal output | refer to
that output produced by a cartridge
when it plays back asignal recorded at
a frequency of 1kHz with a velocity of
5 cm/sec.

Speaker Synthesis

Q. | am a 17-year-old girl trying to
understand the BIG technical world of
audio. | am only a beginner and |
hope you won't think my questions
are too elementary. What is the differ-
ence between a woofer and a tweeter
in a speaker system? How can a per-
son tell which is which?—Soraya
Cates, Tiptonville, Tenn.

A. You should not be concerned as
to whether your questions are too
elementary or not. All of us who work
in the audio field had to start from the
beginning, knowing nothing at all.

Both a woofer and a tweeter are
loudspeakers which are combined to
form a system. The woofer produces
the lower tones, and the tweeter pro-
duces the higher ones. The tweeter is
physically much smaller than the
woofer since it has to move back and
forth much faster, to produce the
higher tones, as fast as 20,000 times
per second. If it was larger, it couldn’t
move that rapidly.

The woofer is large and massive,
compared to the tweeter. It requires a
great deal of power to reproduce the
low frequencies, and a large, rigid
cone is needed to withstand that
much power.

If you have a problem or question on audio, write to Mr.
Joseph Giovanelli, at AUDIO, 401 North Broad Street,
Philadelphia, Pa. 19108. All letters are answered. Please
enclose a stamped, self-addressed envelope.
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Performance.
Scott Stacks Up.

Every serious listener knows that separate tuners and amplifiers offer greater system versatility and
flexibility than the all-in-one receiver. But Scott separates stack up where it really counts—
performance.

Every one of Scott’s complete line of tuners anc amplifiers is engineered and designed
to give you all the performance features you expect, at 2 price no higher than .
many receivers currently on the market. >

Scott’s T 526 AM/FM Stereo Tuner and A 436 Integrated Power
Amplifier provide such important performance fratures as front
panel Dolby de-emphasis switching, a phase locked loop
multiplex section and linear motion calibrated ccntrols.

And that's only part of the story. Compare these
important performance features with any
other medium-priced tuner and
amplifier on the market today.

The Scott T 526 Tuner

IHF sensitivity rated at 1.9 1V, S/N
ratio 68 dB and a capture ratio of
1.5dB.

Signal strength and center channel
tuning meters.

Four gang tuning capacitor for better
image rejection.

AM section designed around a tuned 1
RF amplifier using J-FET for improved §
signal-to-noise ratio.

AM noise suppression circuitry.

The Scott A 436 Amplifier
42 watts RMS per channel, driven
into 8 ohms from 20 Hz to 20 kHz with
no more than 0.3% THD.

True logarithmic meter amplifier
obviates the need for range switching.
Individual channel power level
meters calibrated in % of full power
output capability eliminates confus-
ing dB and VU readings.

Two completely independent tape
monitors allow two tape recorders
to be used simultaneously for direct
tape-to-tape copying.

Instantaneous electronic protection
circuit in the output stage.

IM distortion lower than 0.15% for a
cleaner sound without listening
fatigue.

High and Low filters, two auxiliary
outlets and mic inputs.

And the Scott T 526 and A 436 come complete with
professional rack-mount handles, and are backed by a three-year,
parts and labor limited warranty.

For specifications on Scott’s complete line of audio components, write or call
H.H. Scott, Inc., 20 Commerce Way, Woburn, Mass. 01801. (617) 933-8800. In Canada: Paco
Electronics, Ltd., Quebec, Canada. In Europe: Syma International S.A., 419 Avenue Louise, Brussels, Belgium.

HSCOTT

The Name to listen to.

Receivers / Tuners/ Amplifiers/ Turmtables/Speakers
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Thanks for the Memories

Dear Sir:

| read with some surprise and de-
light your review of the MR-78 tuner
which | designed (with the MR-77)
while at the MclIntosh Laboratory dur-
ing the period from 1968 to 1974. The
history of this tuner is a long and in-
teresting story.

Things began back in the late 40s
and early 50s when | lived under the
shadow of Major Armstrong’s old FM
station in Alpine, N.J. | listened to it
incessantly on an old Dumont TV set,
and probably my love of music had its
beginnings here.

After finishing high school and with
my interest in FM strengthened by my
interest in Armstrong’s work, | began
studies in Electrical Engineering at
Manhattan College. By 1958 | began
to become aware of the problems in
FM reception and started to think
about solutions.

FM tuner, a vacuum tube model
which [ still have.

Stereo IM distortion was the bane
of all FM tuners at that time, and my
discovery that most of this distortion
came from the i.f. detector systems
then in use was significant. Measure-
ments on currently available tuners,
using a two-tone close frequency
method, disclosed values of stereo IM
as high as 15 per cent, even though
the same tuners had 1 kHz harmonic
distortion of 1 per cent or less. No
wonder FM sounded so fuzzy!

In 1966 | began post-master’s re-
search and study at N.J.I.T. where |
took another Master’s degree in
Computing Science, and used this
knowledge later at McIntosh to devel-
op their computer-designed Rimo fil-
ters for the MR-77 and 78.

During 1968 | got the idea for that
device that was later to become
Mclintosh’s linear phase discriminator

Bl ©-:
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Harold Colt (in red shirt) and Dirk Roos of Mcintosh listening to

WGXR, New York, on the MR-78 No. 3.

In graduate school | began to get
some concrete ideas. Here the Rimo
{(phase linear) i.f. filter concept was
born. Research work on this filter
concept began during 1962-63, end-
ing with a Master’s thesis (The Rimo
Filter) at the New Jersey Institute of
Technology (then the Newark College
of Engineering) in June, 1965. April,
1965 saw the world’s first Rimo-filter

(U.S. Patent 3,646,461), and a crude
working model was built at home dur-
ing the summer of '68.

Mcintosh knew about my work (I
mailed them a resume in 1964), and
Sid Corderman, their chief engineer,
was so persistent in his appeals to get
me to come and work there that | fi-
nally gave in and went there in the Fall
of 1968 as a senior design engineer.

During the winter of 68-69 | worked
on the tuner model that was to be-
come the MR-77, and we had a work-
ing model ready for demonstration by
the following spring. It was clearly and
easily better sounding than anything
else in the lab. It measured less than
0.1 per cent IM distortion, and most of
that in the final audio stage. This was
exciting—as then the highly regarded
Marantz 10B had about 1 per cent IM
in the same test,

The MR-77 entered production in
1970, and ! published a paper on it in
the November 1970 |IEEE BTR Transac-
tions. This paper brought world-wide
correspondence—!| received letters
from all five continents. We see today,
in retrospect, the legacy of the MR-
77-78 in the new crop of very fine Jap-
anese tuners, such as the Sansui and
Kenwood.

Mclntosh had a favorite tuner test
location at the home of Harold Colt in
Farmington, Conn. Here, Mr. Colt
had tried to receive WNYC 939,
WQXR 96.3, and WNCN 104.3 from
New York City, 90 miles away. All
three of these stations are adjacent
channel to three strong local stations.
WTIC 96.5 is just across the highway.
Colt owned a Marantz 10B which
would just barely get WQXR, if you
detuned it a little away from WTIC. It
would not receive WNYC or WNCN
well, as there were strong adjacent
channel signals on both sides of the
New York City stations.

Apparently all the FM engineers
bring their best toys to Colt’s, and he
delights in showing them ail how bad
their tuners are. Almost all tuners de-
generate into a mass of spurious sig-
nals and horrible distortion—as the
helpless r.f. front end is pounded by
the 10 or 15 quarter-volt signals from
the Hartford transmitters surrounding
Colt’s home.

It is a great credit to Richard Se-
querra’s 10B that it worked at least tol-
erably well at Colt’s. It was, and still is,
a landmark design.

Well, into this mess | charged with
my MR-77. It was a dismal failure.
Spurious rejection was O.K. and it
sounded great, but it would not pull
in the distant signals Colt wanted at

Continued on page 14

AUDIO e May 1977



You may have noticed that few turntable manufacture-s call your attertion
to the critical role of the tonearm i record playbcck. Dual is an excepien.
Whatever the shape, matarials, or mechanics of a toneam. the goal is
always the scme: to' mecintain the cart-dge ir the corec gecmetric relaticn-
ship to the groove, and to permit the stylus to follow the corrours cf the groove

Wh t walls “reely and aczurately. Whenever
ewan you the stylus ca~not follew the groove
noW more aboU | unduloﬁon-s, it wall gouge ts
own way. And as we have
t A d wh fracuertly remrinded you, there is
marms n y no wav 1o repa - o dcmaged
otm reccrc. Evary tonearm ce-
rs may nOt signe- should consid=r
geomesry, mass, dalance, resonance, bearing friction and the accurccy and
stasility of settings for stylus force and arti-skating. However, despite the >|mple
fact that the shortest distance between two points i a straight line, sore de-
signers are mare conce-ned wth aopearance. Hencs, the asrved tonsarm,
whose dev ations between pivot and stylus sinrply a=d mass, reduce rigidity

and increase the ikelihcod of resonarce.

Dual engireers have always dasigned fo- optimum performance. The =s-
senml dlf‘ferencec in opprooch cn:l r%uh‘s are mdncc‘red below. You might keep




Edward Tatnall Canby

In case you've been too busy read-
ing the Equipment Profiles to notice,
this is our 30th Anniversary issue. We
were born out of an earlier magazine,
Radio, in May of 1947, just in time to
catch the first big hi-fi boom.

This is also the precise 100th an-
niversary, by the time you receive this
copy through the .
mail, of an idea that
accounts for a very
large part of our
entire audio busi-
ness—the concep-
tion of the phono-
graph, a machine
to record and repro-
duce actual sound.
The place of its
first conception was
Paris, France in
April, 1877. And the
man was Charles,
not Thomas.

We still have a
number of months
to wait (and so | get
a leg up on the com-
petition) before the
100th of that audible
moment when Ed-
ison’s actual working
phonograph croaked
out something about
Mmrryada wddle- :
wam (its fleece was whne as snow)
There has long been disagreement on
the precise date of that occurence,
not at all helped by Tom Edison’s flair
for after-the-fact time distortions. But
Matthew Josephson in his 1959 biog-
raphy of Edison indicates that "Mary
had a little lamb’’ was probably played
back some time on December 6, 1877.
In any case, the machine was “'final-
ized”” on that date, and it talked out
loud to most of the assembled staff of
Scientific American magazine the very
next day, December 7, which is an
editorially established fact. The inevi-
table patent application went in a
week later—the required working
model was built back on December 6.
Edison never wasted a moment get-

ting his patents off and with reason.
Only months before this occasion,
Elisha Gray had lost to Alexander Gra-
ham Bell on the telephone by no
more than a couple of hours. Other-
wise, we’d have a communications
network nicknamed Ma Gray.
Involved in that famous telephone

dlspute was somethlng caIIed a warn-
ing, in Latin a caveat, a formal declara-
tion of intent to patent, that is, a con-
ception before the workable fact.
Curious! The U.S. Patent Office until
1910 recognized this sort of claim for
priority of date, in anticipation of the
full-fledged patent application and, of
course, the required working model.
Presumably, Edison could have filed
such a warning on the phonograph as
an idea in progress, but he would
have gained only a week on the tinfoil
machine; and some earlier experi-
ments would have led to nothing,
since they were put aside.

Still earlier on, sailing on a different
tack but definitely on the right trail, if
I may mix up my metaphors, he had

conceived of a vocal "repeating tele-

graph,” an idea that came straight out
of his work with the storing up of tele-
graph code messages on punched pa-
per tape, which could then be run
through a high-speed sending ma-
chine whenever convenient. The
theme of recording and playback was
wiom already in his mind
and had been, in-
deed, for many years
in various forms. So
the new repeating
telegraph was first
conceived as a voice
recorder via wax
coated paper.

At the Edison
labs, summer 1877,
they actually tried
this out—Edison
rigged up a diaphra-
gm (very much on
his mind at the
time because of the
Bell telephone of the
year before and
his own invention
of the carbon trans-
mitter) on which
he mounted a crude
stylus. For a first try,
he stuck a piece of
paraffin coated pa-
& per under the
point (our paraffin, candle wax, not
English paraffin, which is kerosene, or
French paraffin, which is medicinal
mineral oil!)—yelled a loud HALLOO!
(testing, testing...) and simultaneously
jerked the paper forward. Then he
managed to retrace the paraffin track
and was able to ‘“hear a distinct
sound, which a strong imagination
might have translated into the original
‘halloo’,” as he himself put it. This was
very nearly the phonograph. But not
quite. A quick step on the way,
though not towards a telegraph in-
strument.

Ideas from Observation

So typical! Edison was the arch-tin-
kerer, the pragmatist, and seldom a

AUDIO e May 1977



concept man. Not, at least, until after
the fact. His ideas invariably grew out
of direct observations and nine-tenths
of them were technically accidental,
i.e. not at all what he had been look-
ing for nor in the direction he was
supposedly going. Unlike more dog-
matic minds, unlike those who today
set up elaborate plans for research,
get grants, follow straight down to the
bottom line point by point, Edison
was always ready for an instant change
of course, depending. On the other
hand, he was superbly prepared for
these accidents via his immense back-
ground knowledge and an acute abili-
ty to notice and to stop, where others
would merely move on. An accident
with this sort of preparation—ready
for anything—is really no accident at
all.

And so the Edison phonograph be-
gan life as a telegraphic coded tape. It
had even been a disc, before that, the
same paraffin coated paper, on which
a spiral of dots and dashes was em-
bossed direct from the telegraph re-
ceiver. It could be “played back,” not
with sound but digitally, in code. (So,
you see, digital recording came be-
fore analog. How’s that for an idea!)
The disc was put aside (symbolically,
perhaps) in favor of coated paper
tape, and it was then that Edison no-
ticed a slight buzzing noise when the
Morse code indentations whizzed
past a restraining guide spring in the
rapid play mode.

That was the actual beginning.
Would you have given that sound a
thought? To Edison, it seemed vaguely
like a speaking voice. Words! He al-
most heard them.

He was then very heavily pre-
occupied with sound, of course, and
knew the sonic basics as well as any-
one alive. He also knew about the
phonoautograph of 1857, 20 years be-
fore, invented by one Leon Scott. That
device came within a hair of the
phonograph—but stopped. Wrong
brain. Scott’s gadget recorded sound
waves, ever so clearly, as a visible
track on paper smoked with carbon
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black, via diaphragm, stylus and all.
Period. That is as far as he got. There
they were, the actual traces of a sonic
waveform, scarcely different from our
own grooves on disc today. And yet
for a couple of decades nobody
thought to go a step further and do
the physical mirror act, play the
grooves back.

Nobody, that is, until in early 1877
an impecunious French poet, strictly
an amateur at science but with some
good connnections, somehow got
onto the whole bit, the exact same
idea as Edison’s, independently. With

him, it came as a concept, out of sheer
mind, rather than via experiment and
inspired observation. Charles Cros
simply had an idea that he thought
might work and felt he ought to do
something about it.

But what? Unlike Edison, he had no
laboratory full of ready assistants, nor
the vast background of practical me-
chanics and physics which so deftly
aided Edison in reaching a workable
model. He floundered, and probably
would have gotten nowhere. But
this man had precisely the right idea,
pure and simple, before Edison. Let

Wm THE PERFECT PRE-AMP

Here’s how the PE2217 can solve your

Patching and Equalizationproblems-

1

'

ot

© Four (4)-Way Tape Dub — Decks 1—2,2—1,1-2&3 or3—1
O Four (4)-Way Tape “EQ'’ ~— Decks 1—2,2—1,1-2 &3 or 31

© “‘Zero-Gain' for Clean/Undistorted Tape ““EQ”’
O ‘‘L.E.D.’s” for Visual Tape & Line *“EQ” Balancing

O Three (3)-Way Tape Deck Monitoring Capability

O Front Panel 2nd or 3rd Tape Deck Patching
© Simultaneous Tape Dubbing
and Third Source System Listening
© A ““Top-Rated'’ Phono Preamp Section
for a Clean (—84db S/N) Natural Disc Source

New SG2205 Graphic Equalizer |
IMPROVES any fine stereo system

AND HOW'S OF ®
EQUALIZATION," P4 ===

an easy to under-
stand explanation of the rela-
tionship of acoustics to your
environment. This 6 page book-

Mﬁyﬁm ATEREO-GRARNIC OCTAVE FOUALZER
PROFESSIONAL MODEL £0-2205.-600
FREQUENCY RESPONSE: = 0.5dB 20-20,480H2
THD: Less than .1% @ 2 v., Typ: .05% @ 1v.

S/N RATIO: Better than 106 dB @ full output.
Better than 96 dB @ 2 v. RMS.

let also contains many unigue
ideas on ‘‘How the Soundcrafts-
men Equalizer can measurably
enhance your listening plea-
sures.’’ ‘‘How typical room
problems are eliminated by
Equalization,”’ and a 10-POINT
“DO-IT-YOURSELF'' EQ evalua-
tion check list so you can FIND
OUT FOR YOURSELF WHAT EQ
CAN DO FOR YOU!

SUGGESTED PRICES
PE2217 (incl. Cabinet).._...$529.50
e e o kil $G2205 (rack panel)............ $370.00
ENDWIDUAL OCTAYE GONTRGL. RANGE: shinis | RPZZI2 (not Shewn)......... $369.50
mum 12 dB (Iyp. =14 dB), each octave | RP2204 (not shown)........ $329.50

centered at 30, 60, 120, 240, 480, 960, 1920,
3840, 7680, and 15,360Hz. 20-12A (not shown).......... $299.50

WW = 1721 Newport Circle, Santa Ana, Calitornia 92705  FOR MORE DETAILED INFORMATION, CIRCLE READER CARO
Enter No. 37 on Reader Service Card
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Does Your AM
TunerSoundLike
Quality FM?

Our Dymek AM5 Does!

“Listening to a local classical-music
station that carries the same pro-
grams on its AM and FM outlets,
switching between the audio-output
signals from an FM tuner (set to
mono) and the AM 5, we found that
the differences were very slight,
actually comparable to those we
have sometimes heard between
different FM tuners. Much of the
time no difference at all could be
heard.”. . JuLIAN HIRSCH

Reprinted with permission,

Stereo Review, August 1976

Factory Direct. Money Back Guarantee.
Rent/Own Plan. Call or write for complete
specs and details on the remarkable AM 5,
its companion piece the DA 5 antenna, and
other Dymek Products. Call toll free:
Nationwide 800/854-7769 zmmm 5
California 800/472-1783 mmmm

v McKay Dymek Company
I ‘ l{ 675 N. Park Ave., P.O. Box 2100

Pomona, Calif. 91766
Enter No. 21 on Reader Service Card

| THE SOLUTIONS

B e PSR Qféf/’

to hi-fi's most
unrecognized problems

The Problems:
acoustic teedback and structure-bom vibration

The Solutions:
Netronics Acousti-Mounts and Speaker-Pods

Feedback may be the mysterious reason why your
sound is muddy, your turntable rumbles, and in severe
cases, you can't turn up the bass or volume controls
without speaker howl. Designed specifically to ac-
comodate today’s fine turntables, the Netronics turn-
table Acousti-Mount sub-base platform suppresses
acoustic feedback by effectively decoupling the en-
tire turntable assembly from structure-born vibration -
up to 30dB of isolation.

The vibrating speaker cabinet, which causes much of
the turntable feedback, also causes walls and other
objects to vibrate producing spurious audible distor-
tions as well as annoying the neighbors. These vibra-
tions can now be isolated using “Speaker Pods” de-
signed to isolate the speaker cabinet from the room.
Simply inserted between the floor or shelt and the
speaker they isolate vibration up to 40dB.

Julian Hirsch's test report"We doubt that any other $15 invest-
ment could make such an improvement in a record-playing
system

MONEY BACK IF NOT DELIGHTED Canadianresidents
Patents Pending add §1.00 per item
Please Send: Conn.res. add 7%,
. 16x13%2 turntable Acousti-Mount at $15.00 ea
. 19x13% turntable Acousti-Mount at §17.5C ea
- Set of 4 Speaker Pods' (spkrs. to 451bs.) at $1195
per speaker
For heavier speakers use 2 extra pods for every 15 Ibs.
over 45 Ibs. A-577
NAME
ADDRESS
ciry b4

O Send information on direct drive turntable kits

NETRONICS R&D LTD., 333Litchfield Road, New Milford,
Connecticut 06776 or call (203) 354-9375.

Enter No. 23 on Reader Service Card

me quote him from Roland Gelatt’s
“Fabulous Phonograph” (Lippincott
1954), as translated. The Cros process
was to consist in “"obtaining traces of
the movements to and fro of a vibrat-
ing membrane and in using this trac-
ing to reproduce the same vibrations,
with their intrinsic relations of dura-
tion and intensity, either by means of
the same membrane or some other
one equally adapted to produce the
sounds which result from this series of
movements.”

Poetic dejavu

That was written down on April 18,
1877, a full eight months before the
Edison phonograph and, if | am right,
well before the experiments with the
repeating telegraph. Apparently, as
Gelatt recounts it, the poet tried des-
perately to raise some cash to try his
idea in practice and apply for a pat-
ent; failing that, he did the next best
thing—deposited his paper, sealed,
dated, at the Académie des Sciences
in Paris. That was April 30.

Now just suppose Cros had filed
that same document, or a similar one,
in the form of an official dated warn-
ing at the U.S. Patent Office? Cros
could not at this time have known of
Edison’s work, barely begun and in a
different direction, and it seems
doubtful that Edison could have
known about Cros at least until late in
the autumn of 1877, if then. Of
course, Cros would have had to fol-
low through, with the completed in-
vention, you understand...but he
would have had the priority.

More marvels. In October an article
in a French magazine took up Cros,
and the author actually called it the
phonograph. Where did he find that
name? Itisn’t clear. Edison could have
seen the article by December but this
is unlikely—it was in something called
"The Clergy Week.” Probably each
man came independently to this
name by analogy, following upon the
telegraph and the telephone.

Towards late autumn, possibly, or
probably, because of advance reports
around November of Edison’s experi-
ments (he was famous for tossing out
flamboyant advance hints of things to
come), Cros got disturbed and de-
manded that his paper be unsealed
and officially read at the Académie. It
was. And believe it or no, that reading
was on December 5, 1877, just one day
before Edison’s tinfoil machine was
put into its final shape, so to speak, for
publication.

So who invented the phonograph?
If you mean, who made it work, there

can be no question and | suspect the
U.S. Patent Office would go along.
Edison, and Edison alone (with his col-
leagues), made it talk. But | keep wor-
rying, myself, about that warning idea.
True, a lot of warnings have been
thrown out, including that by Elisha
Gray. Very soon, one of Edison’s own
patents would be challenged, by none
other than Emile Berliner, who later
developed the flat disc (with acid-et-
ched grooves); Berliner also thought
of the loose-particle transmitter, or
microphone, and his caveat was filed
just two weeks before Edison’s patent
application. After 15 years, that one
was settled in Edison’s favor. (The spe-
cific use of carbon granules was his
idea.)

Definitely, a warning does not have
the status of a full patent application
and leaves the inventor open to very
serious questioning unless he in turn
comes through with the complete
works. 1t is highly doubtful that Cros
could have competed with Edison on
this basis.

Yet—it would have been a chal-
lenge, this clearly stated idea for a
phonograph filed and on record be-
fore Edison’s work! What might have
happened?

Humane Protection

Not too much. Judging from Edi-
son’s numerous other involvements in
patent wars, | suspect, having discov-
ered the Cros prior caveat via the Pat-
ent Office (we are still assuming it was
filed in the U.S.), he would immedi-
ately have sent an emissary to France
to work out a deal—and most proba-
bly, to take M. Cros over, body and
soul, as an Edison partner, of sorts.
The more wily Edison operation, to in-
vent some ingenious alternative gad-
get that could by-pass the opposing
claims, wouldn’t have been pos-
sible—Cros had the situation neatly
covered in generalties. Edison, unlike
the financial barons of his day, was
not given to cruelty nor inhumanity,
though he would go a long, long way
to always protect his own interests,
humanely.

So we might well have had in Paris,
1878, a new Cie. Edison-Cros, fa-
briquateurs de machines sonores.
And at least a modicum of glory for
poor Charies. The co-conceiver of the
phonograph. | think he deserved it.
My research doesn’t tell me whether
this actually happened, nor does Mr.
Gelatt help. Cros isn't even men-
tioned in the Edison biography. Next

time | go to France l'll have to find
what happened to him. They’ll know,
most certainly. A
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Suggested Price : 1800 — $300.00 @op Left), 2800 — $550.00 (Bottom Left), 2900 — $450.00 (Top Right), 2100 — $300.00 (Bottom Right).
! Cabinats shown optional at additional cost.

SAE has long been involved in the field of tone
equalization. From our pioneering effortsin variable
turnover tone controls to our more recent advance-
ments in° graphic equalizers, we have continually
searched for and developed more flexikie and re-
sponsive tone networks. From these efforts comes
a revolution in tone equalization — the Parametric
Equalizer.

Parametric Equalization, Ilong a mainstay in the
recording industry, is now available in SAE pre-
amplifiers (2100, 2900) and as separate components
(2800, 1800).

With the parametric, you cen control nat only cut
and boost, as in the graphic, out also bandwidth and
center-frequency. With this extra control flexibility,
you can control precisely anv problemor create any
sonic effect you wish. Whether you need a .3 octave

notch filter hecause of réom resonance;or a tail-
ored bandwidth boost to bring out a hidden vocal-
ist, the control flexibility of the parametric can fit
these needs and many more. All of the products
shown here offer the sonic performance and quality
of construction that is typically SAE.

e N ————

SCIENTIFIC AUDIO ELECTRONICS, INC.
P.O. Box 60271, Terminal Annex
Los Angeles, Cal. 90060

Piease send more information on tke SAE Revolution

Name.

Address

City e

Enter No. 32 on Reader Service Card
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Dear Editor/Continued from page 6

all. He threw me out and said, “Come
back with something that works.”

I’'m not intimidated by failure. | was
mad, but now bowed. On the long
drive back to Binghamton 1 dreamed
up the MR-78. | reported the failure
to Sid Corderman and went into the
lab to build the MR-78.

After a few months activity 1 fin-
ished the first model—the “Kluge.”
MR-78 number zero (like Bruckner 1
dared not give this thing a number)
was a real bomb—two old MR-71s and
an MR-77 all hooked in series.

I brought this mess to Colt’s, and af-
ter he recovered from his laughing
fit—imagine a pile of chrome chassis,
tubes, wires, and transistor PC boards
stuck out in all directions with loose
cables dangling all over—we hooked
it up. Picture his surprise, and mine
too, when this contraption pulled in
clear signals from WNYC, WQXR, and
WNCN. We were dancing all over his
listening room like excited kids. Nick
Perfito of the Stereo Shop in Hartford
was also present, looking and listen-
ing in utter disbelief. We all went out
to dinner to celebrate, and then |
went back to Mclntosh to attempt to
cram all of this stuff into one chassis.

During 1971 and 1972 | made many
trips to Colt’s refining prototype after
prototype until the MR-78 worked as
well as the laws of physics allowed.

Actually the MR-78 suffered a little
due to the laws of commonsense eco-
nomics. My prototype had 100 dB ad-
jacent-channel selectivity instead of
55 dB, and much lower distortion in
super-narrow, but the 100 dB filter
was too expensive. It also had, in one
version, a complex TTL discrete PLL
stereo decoder which gave better
separation—50 dB up to 15 kHz—and
lower distortion—0.02 per cent—but
it was too complex and expensive. It
also had a dynamic stereo filter (pat-
ent pending) which operated on a
noisy FM stereo signal in a manner
similar to the operation of the Burwen
noise reduction system on a noisy
record. These ideas were incorporat-
ed into a later super digital tuner pro-

totype not considered for production.

I left Mclntosh at the end of 1973
when my tuner work was finished.

Richard Modafferi

Vestal, N.Y.

Audio Specs & Measurement
Dear Sir:

Although we were flattered and
generally pleased at the treatment ac-
corded our Technics SA-5760 stereo
receiver in your January, 1977, issue of

Audio ("Battle of the Titans’’), the re-
port did leave us with some questions
and reservations. Although our
doubts may not be serious, they do in-
volve problems that are of concern to
your readers, as well as to us as manu-
facturers. For one thing, some over-
sights and misunderstandings in the
review, however inadvertent, are sub-
ject to reader misinterpretation. For
another thing, the report re-awak-
ened certain long standing doubts
concerning the entire matter of
“specsmanship’’ and the approach to
equipment evaluation, its philosophy,
and the continuing problem of reach-
ing subjective/objective conclusions
of genuine value. Let’s begin with one
of the simpler points.

Audio, Jan. 77

Published vs. measured specifica-
tions: There is no industry-wide stan-
dard, official or unofficial, from which
a manufacturer can determine his
base point for publishing specifica-
tions. At one extreme, he could pub-
lish the very best figures optimized in
the laboratory prototype but never
actually achieved in any production
sample. At the other extreme, he
could follow the very conservative
practice of publishing specifications
below worst case production samples,
thus guaranteeing that every pur-
chaser will obtain performance better
than he buys. Obviously the latter suf-
fers a disadvantage in a direct com-
parison against the former.

Fortunately both manufacturers in-
volved in your two receiver eval-
uation are reputable enough to frown
upon bending the truth in the first
mentioned manner. However, we
think you would have served your
readers better by printing actually
measured readings in chart form as
you did published specifications,
which dominate the second spread of
the article. The actual readings to
which you refer do indeed appear
scattered throughout the article, but
they lose their perspective and impact
when presented in this diffuse way.

Expanded vs. normal scaling: Here
is another illustration of the fact that
the style of data presentation can have

at least as much impact as the basic
data itself. When relatively small dif-
ferences are presented graphically,
they tend to vanish altogether with
normal scaling. There is thus a temp-
tation to use expanded scaling to
make the differences obvious. Unfor-
tunately, this can have the converse
effect of exaggerating their signifi-
cance. In the case of two of the three
distortion charts shown (Figs. 5 and 6),
this has tended to work to the dis-
advantage of the SA-5760, whereas
normal scaling was used in other
graphs we would have preferred to
see in expanded form! This may seem
like nitpicking, but a simple solution
could have avoided the problem. For
resolving such dilemmas in the future,
may we suggest that two graphs be
shown, one with normal and one with
expanded scaling? That should keep
the matter in perspective. (Editor’s
Note: Figs. 5 and 6 presented mea-
sured performance of the two receiv-
er’s amplifier sections, while the other
graph of distortion, Fig. 4, showed
mono THD vs. frequency for the tuner
sections. E.P.)

Specsmanship vs. realistic perform-
ance: In '"New Tests for Pre-
amplifiers’” in your February issue,
Tomlinson Holman has some very
perceptive things to say about the
what, why, and how of equipment
testing that pertain broadly to all
sound-reproducing equipment, not
just preamplifiers. He speaks of "‘au-
dible differences among designs that
had nearly identical measurements on
conventional tests” although he ac-
knowledges a role for conventional
electrical testing as the ”. . .easiest to
replicate and communicate since the
hardware produces numbers. ... Of
course, such measurements form the
basis of published specifications and
test reports.” But he reminds us that
“ultimately the object of all measure-
ment must be considered to be the as-
sessment of the subjective quality of
the device under test. . .the usual test
signals employed do not adequately
represent the demands of program
material. .. ."”

His remarks are particularly relevant
with respect to conventional ap-
proaches to FM circuit evaluation.
Many of us put the cart before the
horse, sanctifying certain specifica-
tions to the point that, in the hands of
some engineers, audible performance
is actually sacrificed for the sake of a
handsome looking number. For ex-
ample, such parameters as sensitivity,
selectivity, and the rejection of un-
wanted signals can be numerically im-
proved at the expense of bandwidth,
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ARE YOU BLAMING YOUR
TAPE RECORDER
FOR PROBLEMS CAUSED
BY YOUR TAPES?

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

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

Because the fact is,a
lot of the problems that
plague tape recorders
can be attributed to bad
tape.
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HEAD WEAR IS CAUSED BY YOUR
RECORDER. OR IS 1T?

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

Maxell is the only
tape that has one.

If your recorder jams,
it can be any number of
things. Maxell does
something to prevent all
of them.

We make our cas-
sette shells of high
impact polystyrene. And
then so they won't crack

for stronger cassettes.

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

dropouts before it leaves

DBY

RECORDER. OR IS IT? YOUR RECORDER. OR IS IT?

even after years of use,
we finish them to toler-
ances as much as 60%
higher than industry

it is checked for even
the slightest inconsis-
fencies.

So if you're having

standards. problems with your
Inside, we use free . recorder, try a Maxell
rolling Delrin rollers so % i | cassette, 8-track or reel-
the tape doesn't stick. DROPOUTS ARE CAUSED BY YOUR  Ta-reel tape.
And finally, we RECORDER. OR ARE THEY? You might find there's

screw instead of weld
everything together
because screws make

Maxell tape is made
of only the finest poly-
esters. And every inch of

really nothing wrong
with your tape recorder,
[ust with your tape.

Sound RecordingBpe |

H-Output/Extended Range
e e

+ 'maxells.8T-90
! &-Track Cartridge Bipe
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‘maxell’s.35-90

Maxell Corporation of America, 130 West Commercial Ave., Nloonachie, N.J. O7074
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ADC Professional Products Group. A division of BSR (USA) Ltd.. Route 303. Blauvelt, N.Y. 10913

The Sound Shaper.
Because all rooms are
not created equal.

W

You can own the finest component system
and still be getting inferior sound.
Because unless you happen to have an acoustically
perfect listening room, your system and space probably
don’t match. Hard walls, soft carpets, glass tables, even the
size of a room can change sounds.

So ADC developed the new ADC 500 Sound Shaper
Frequency Equalizer.

By adjusting the twelve frequency levels you can actually
shape your sound to fit the shape of the room, and compensate
for spaces and textures that interfere with sound. You can even
tinker with the sound just for the fun of it: bring up a singer,
lose a violin, actually re-mix your recording.

The new ADC 500 Sound Shaper can get your system
into great shape.

The Sound Shaper

which will have effects that are au-
dible though less than laudible. But
what is high fidelity about, after all?

Most of our electrical tests use
steady-state, single-frequency signals.
This is true of THD testing, and even
of swept response testing, in which a
single frequency is applied at a time.
The use of two frequencies at the
same time in IM testing is about as
bold as most evaluators get.

True musical waveforms are com-
plex, constantly-changing clusters of
many different frequencies occuring
simultaneously, with intricate patterns
based on their phase and amplitude
relationships. Thus, we at Technics
have chosen to use the square wave,
which is, after all, a cluster of a large
number of related but distinct fre-
quencies with very specific amplitude
and phase relationships, to depict
overall musical performance of the
FM section of the SA-5760. Offhand,
we can remember no other FM re-
ceiver or separate tuner for which this
stringent test is recommended. We
invite it.

Another practical matter that is
completely overwhelmed by conven-
tional, uninspired specsmanship’ is
that of overmodulation at the FM
transmitter. It is a notorious fact that,
at any given moment, a large per-
centage of FM broadcasters are mod-
ulating beyond the FCC-defined lim-
its for the sake of putting out a ’‘fat-
ter”” signal to a larger listening audi-
ence. On conventionally designed re-
ceiver and tuner circuits, nothing is
done about this, and the result is dis-
tortion. But something can be done
about it, like using a wideband de-
tector to reproduce such overmod-
ulated signals cleanly, as is the case of
the SA-5760.

In the SA-5760, we make no apolo-
gies for the commendable perform-
ance levels we have achieved with re-
spect to such pro forma specifications
as those relating to sensitivity, selec-
tivity or unwanted-signal rejection.
But, rather than force the receiver to
do electrically what a reasonably good
antenna can do better without com-
promising waveform-reproduction
integrity, we have opted for the best
and purest sound we can get. Re-
member when that’'s what high fidel-
ity was all about? Regrettably there is
no room in the test procedures used
by Audio’s evaluators for acknowl-
edging such meaningful achieve-
ments.

Sid Silver

Merchandising Coordinator
Technics by Panasonic
Secaucus, N.J.

AUDIO e May 1977



...a pair of 66's may sound
unspectacular, even disappointing...

This is not the sort of quote that manufacturers
usually select from equipment reviews. However, we
diditfor one reason: to get your attention. That's notan
easy task, considering the hundreds of other speaker
manufacturers clamoring for your ear and your dollar.

The complete excerpt (from Canadian Stereo Guide)
reads: “"To the untrained ear, a pair of 66's may sound
unspectacular, even disappointing. There's no thump
and sizzle which many equate with good frequency
response. No spectacular effects, just the neutral
sound of musical instruments playing with nothing
added by the speakers. Purity of tone and cleanness of
reproduction is particularly noticeable.”

The Ditton 66 was in fact developed by Celestion to
serve as an authentic monitor speaker, which means

that it was designed to neither add nor subtract
anything from the original program material. Recording
engineers aren'tinterested in ""hi-fi effects” —they
want to hear exactly what's on the master disc or tape
with minimum sonic contribution by the speaker.

When the British publication, Hi-Fi Answers needed a
concert monitor they found the Ditton 66's ... sufficient
to cope with the loudest orchestral climaxes available
{or even required) ... when we wanted to provide
concert levels inalarge hall, 110 feet x 55 feet with a
25-foot ceiling. A most impressive performance...”

Since most listening rooms are somewhat smaller,
the shape of the Ditton 66 should be of special interest.
Though its internal volume is three cubic feet, it needs
only 1.2 square feet of floor space. Itis 15" wide, 11"
deep and 39)2" high.

Another thoughtful aspect of the enclosure: the
drivers are mounted on a finished baffle board. So those
who like to operate their speakers with the grille off, for
whatever reason, can do so happily.

Nowv, if you'll drop us a card, we'll send you a list of
our carefully selected dealers by return mail. We
believe you'll be impressed by the exceptionally
“unspectacular’” sound of the Ditton Monitor 66.

|Celestion

Loudspeakers for the perfectionist

Celestion Industries, Inc., Kuniholm Drive, Holliston, Mass. 01746
In Canada. ROCELCO INC., Montreal

Ditton
66
by Celestion.
$499.50

The HF-2000 soft-dome tweeter operates
from 5,000 to 20,000 Hz. Its exceptionally
smooth extended response and wide
dispersion achieve an open, airy quality and
accurate stereo imaging.

The MD-500 2¥; " soft-dome mid-range
operates from 500 to 5,000 Hz with very low
distortion, wide dispersion and correct phase
relationships. An extremely powerful magnetic
assembly ensures critical damping and high
power handling capability.

The FC-12 woofer has a heavy plasticized
diaphragm that effectively suppresses
reasonances. The neoprene roll suspension
permits considerable cone excursions without
non-linear effects. Amassive Feroba Il magnet
provides critical damping.

The Auxiliary Bass Radiator (ABR)is a highty
effective proprietary Celestion device that
operates in conjunction with the
woofer/enclosure acoustic circuitry. The
critically-damped moving system of the ABR
has a carefully chosen mass and compliance,
acoustically coupled to the woofer and
enclosure to control the lower range of the
woofer excursion. It takes over completely at
the very lowest frequencies. Result:
exceptionally smooth reproduction to well
under 40 Hz.

Enter No. 6 on Reader Service Card
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Automatic Distortion
Dear Sir:

In response to Mr. Bert Whyte's
”Behind the Scenes” column in the
January, 1977, issue of Audio, 1 would
like to suggest some answers.

I must agree there are a lot of bad
records being produced in this coun-
try. | believe we can attribute a great
deal of this to automation. | am not
saying automation cannot produce a
good product, but its basic meaning is
fast production which becomes some
sort of a disease and does com-
promise quality.

As for the terminology concrete,”
today our materials are much better
than 15 or 20 years ago. Twenty years
ago we had three basic materials, vir-
gin vinyl, extended vinyl, and filled
vinyl. To the best of my knowledge,
the great majority of plants are now
using only virgin vinyl materials.

With due respect to record com-
pany engineers who claim that shrink
wrapping warps records, | wonder if
they have overlooked the fact that
many of the protective jackets are
now being made of cheaper board,
which has a tendency to bow when
shrink-wrapped. When you combine
this with the fact that many jackets are
bowed or warped to start with, you
have two strikes against getting a flat
record.

| have never heard the terms “sym-
phonic” or “pop’” cycles used, nor
have any of our customers. A rock
record (so-called pop cycle) can be a
33-minute side and have just as many
moulding problems as a classical
record (so-called symphonic cycle)
which has a 21-minute side.

Some food for thought. . . the West-
minster Lab series played on today’s
sophisticated equipment might not
prove to be the great listening experi-
ence one assumes.

In the so-called “good old days” we
did not have groove guard which in-
troduces a lot of problems. . .swishes,
thumps, and worst of all skipping and
skidding. One of the reasons for some
of the quieter European pressings is
the fact that many of their pressings
are non-groove guard, eliminating
stress at the lead-in and run-in of the
record which is caused by the groove
guard. A noisy beginning on any
record will always leave a bad taste in
anyone’s ear.

Pressing plants are a part, but only a
part of the problem. To make a well-
pressed record requires good control
of many complex procedures: cut-
ting, plating, labels, sleeves, jackets,

vinyl, molding, wrapping, packing,
and shipping.

Frank P. Gaudenzi

Plant Manager

Windsor Records, Inc.

Paterson, N.J.

Record Degradation
Dear Sir:

I am writing concerning Bert
Whyte’s ““Behind the Scenes” in the
January issue of Audio as he tatks
about the bad pieces of plastic on the
shelves of record stores. | say, “Good
article!!” Keep on mentioning the
bad quality of records. From my own
experience about eight out of ten
records on the market are either
warped, or snap, crackle, and pop
when | play them. The money they
want for these records is ridiculous.
You can own a $5,000 component sys-
tem and it’s not worth a dime if the
disc is all warped and cracked up.

Why have good equipment? At
times I'm tempted to sell my system
for a good price. Maybe, someday
there will be a turntable or device that
will tone down the bad records so
they don’t sound like breakfast ce-
real.. Snap! Crackle! and Pop!

Robert H. Lacher
Pittsburgh, Pa.

Sounds Remembered
Dear Sir:

After reading the March, 1977, issue
of Audio | was greatly enthralled with
the story by John Hilliard on "Movie
Sound Reproduction.” This was won-
derful reading for me because during
those very times | was involved in
sound movies. First, it was the elec-
trical reproduction of recordings, in-
stead of the orchestra and piano play-
er in the pit.

My home town of Schoharie, N.Y.,
had since 1916 put on free openair
movies for 15 nights, one each week
from Memorial Day to Labor Day.
They were held on the Main Street in
front of the courthouse, and thou-
sands would come to town on these
Thursday evenings, bring their own
chairs, or if they had an “open-top”
automobile. . .head that towards the
curb facing the screen and sit in “"lux-
ury” to watch the silent movies. This
continued each year and soon “talk-
ies”” came into being.

Was Schoharie’s famous open-air
drive-in theater now doomed? No, it
wasn’t! | am proud to have had the

opportunity to develop what has been
classed as the world’s first open-air
talking picture theater. Right at the
moment | cannot give you the exact
dates, as several years ago | lost all my
photos, newspaper stories, and ac-
companying dates in a fire. However,
it was in the early 1930s. "“Motion Pic-
ture Herald” carried a story on it as
did their supplement, "“Better Thea-
tres.” | purchased a sound head from
Karl Weber, of the Weber Machine
Corp. of Rochester, N.Y_, and installed
it on a Powers 6A projector, built an
amplifier, and hooked up a couple of
speakers. | had been in the sound
business since 1927, so this was just up
my alley. We had open-air talkies!

A few years later when ‘“Motion
Picture Herald” ran a story on the
opening of the Camden, N.J., open-
air theatre which they tried to claim
was the first, a lot of fanfare was given
to it. A letter to this trade publication
reminded them of the previous article
which they had published a few years
earlier, and so we regained our fame
as having the first open-air talkies.

I didn’t mean to ramble on so, but
Mr. Hilliard’s story was so great that |
couldn’t help but write to you and ex-
press my appreciation for the story
which brought back many fond mem-
ories of those days ""when the screen
began to talk.”

And many thanks for a fine publica-
tion like Audio Magazine.

Edward Scribner
Schoharie, N.Y.

Microphone Test Addenda

Dear Sir:

I hasten to add credit where it is
due to my article “The Compleat Mi-
crophone Evaluation”” which ap-
peared in the April, 1977, issue of Au-
dio.

| wrote the description of the pre-
cision spherical sound source from
memory. At that time | asked John
Volkmann of RCA Laboratories for
more information on the source. It
took some time for him to locate this
information and obtain company ap-
proval to send it to me. Alas, it arrived
too late to stop the presses. | would
like to thank him for his efforts.

| find that Volkmann, as department
supervisor in 1948, worked with
Witchey in the development of the
source. This credit should be added to
the article.

Jon Sank
Contributing Editor
Haddonfield, N.J.
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Unbelievable?
Believe it.
A series of tests
conducted by a leading
independent audio-testing laboratory prove it.
The tests show that the ADC XLM-MKII cartridge causes no
perceivable wear until after 60 plays. Industry sources estimate the
life of a record” (the average number of times a record is played)
: to be 4C to 50 plays.
Other cartridge manufacturers
: may talk about less record wear,
but ADC has proven no wear
over the life of your recorc.
The reason for this is our unique patented design.
It's patent #3294405.
e call it the “"induced magnet” cartridge.
! Most cartridges are designed so that
‘ a heavy magnet i part of the
moving system. -~
[ | The ADC XLM- P

MKII is different, because our en%ineers found a way to detach the magnet and
reposition it above the stylus, so the stylus applies less pressure against the groove.
Less pressure means less wear.

The fact is, of all the leadin% brands, ADC cartridges have the lowest mass ~ ?
v/

moving system you can buy. That means better sound and superior performance.
The XLM frequency response is exceptionally flat, from 15Hz to 24KHz +1.54B.

And for the ultimate in stereo reproduction, it has a minimum of 28dB of
Think about it. In the long run you'll probably spend more on your record collection than you will on
your whole stereo system. So it makes sense to buy a cartridge with proof
T“E An The ADC low mass cartridge.
. Unbelievable.
IT HELPS YOUR RECORDS LIVE LONGER BSR Consumer Produicts Gronp
KIMMKTL

channel separation.
that it makes your records sound better and live longer.
Low MASS CABTRIDGE e 3 s S b
[ ADC Phono Cartridges
: Rte. 303, Blauvelt, N.Y. 10913
‘ & N\
RECORDED '.Ix. { — s
_ SURFACE SHURET} ——— -
o = | ‘ AR Ry =T .

AUDIO-TECHNICA
AT-15-5 :

STANTON et S
681-EEE _ ogor oy

A A AP
o The way to get the most accu- our engineers did. In fact, of
This is a photomicrograph of a This is a photomicrograph of a rate reproduction of sound isto  all theleading brands, ADC car-
20kHz record groove that has similar 20kHz record groove lower the total effective mass tridges have the lowest mass
never been played before. played 75 times with an ADC of the moving parts of the moving system you can buy.
XLM-MKII cartridge. As you can stylus. And that's exactly what

see there 1s no difference.
INDUCED MAGNET

If you'd like your own personal copy of the test result, write to ADC at address shown above. MAGNET -
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Herman Burstein

Bias Adjustment

Q. In using low-noise tape, can
there be an improvement even
though the bias is set for conventional
tape? If the bias is set for low-noise
tape, how does this affect the play-
back of tapes recorded with the bias
for conventional tapes? Can a switch
for changing bias from low-noise to
conventional tapes be built into an
older tape deck? Does the bias differ
among various brands of low-noise
tape?—Ronald Slakie, Tacoma, Wash.

A. There can be some improvement
when using low-noise tape with con-
ventional bias, but the best overall
performance requires an increase in
bias. Bias does not enter into play-
back, so properly recorded tapes will
still play properly on a machine with
the bias set for low-noise tape.

Yes, a switch for changing the bias
from low-noise to conventional tape
could be built into an older deck by a
competent person. What such a
switch does is to increase the bias for
low-noise tape. This increase can be
achieved by using different values of
capacitors or resistors in the circuit
from the bias oscillator to the record
head. Bias for low-noise tape is about
15 per cent more than conventional
tape which you can determine experi-
mentally by varying the bias until you
get the flattest possible treble re-
sponse using low-noise tape.

While the optimum amount of bias
differs among particular brands of
tape, usually the differences are slight
enough not to have a pronounced ef-
fect upon the recording. For one
seeking the best possible perform-
ance, it is advisable to adjust the bias
for the particular tape used.

Deck Dilemma

Q. I own a Sony 6517 tape deck pur-
chased overseas and have found that
the only tape I can use is Sony. If | use
another brand, | get distortion in the
left channel during recording. How-

ever, | can play tapes recorded on
other machines regardless of brand. |
took the machine to an authorized
Sony dealer; all he could tell me was
that the unit is biased for Sony tape
and | can’t record on other tapes
without having the deck rebiased.
Since the Sony 651 isn’t available in
the U.S., I don’t believe him because
even less expensive units than this
one can play all brands and record on
them also. I’'ve made inquiries at the
regional Superscope center and they
stated that they have no service infor-
mation on this machine at all. Now |
don’t know where to turn and I trust
that you may be able to find the an-
swer to my problem.—Kenneth Kin-
ney, East Detroit, Mich.

A. Yours is a strange problem made
ail the more peculiar by the fact that
the distortion appears only on the left
channel. If Sony tapes were much dif-
ferent than competitive tapes, and
therefore required an appreciably dif-
ferent bias, then your difficulty would
appear on both channels. Perhaps the
left channel is somewhat under-
biased. If this channel also sounds
overbright in recording, this would
confirm the possibility of under-
biasing. It may also be that the VU me-
ter is improperly calibrated for the left
channel, so that you are over-record-
ing and, hence, getting distortion on
most tapes. It would be well to have
the bias and VU meter calibration
carefully checked by an authorized
service station using whatever tape
you customarily record on.

Recording Squeal

Q. I have a small recording business
and have been using Scotch 175 tape.
Recently some of these tapes have de-
veloped a high frequency chatter or
squeal which is mechanical and can
be stopped by rubbing the tape with a
light coating of talcum powder. The
squeal occurs only on the Scotch 175
tape even when used with several dif-

ferent brands of tape machine. Have
you heard of anyone else having this
problem with the Scotch 175
tape/—Robert Coe, Manchester,
Conn.

A. Yes, I've heard other compalints
about squeal, sometimes involving
Scotch tape which is not surprising in
view of 3M’s large share of the mar-
ket, but yours is the first complaint
about the 175 tape. Another profes-
sional | know complained about a
different Scotch tape and indicated
that all the trouble lay in one particu-
lar batch. He returned the number of
reels, got new ones in exchange, and
hasn’t had any problems since. You,
too, may have been unlucky enough
to have gotten a number of reels from
a defective batch. You should contact
a 3M dealer about your difficulty.

Discount Dilemma

Q. | have seen an ad in various au-
dio magazines for a stereo tape trans-
port. . .it says: “Stereo tape transport.
Made for leading manufacturer, two-
speed, pause control, seven-inch reel,
50-75,000 Hz, 0.25 per cent wow and
flutter, with record/play and erase
heads. Without case, $719.50.” Can this
transport be used for copying tape
from one deck to another? Can it be
worthwhile for so low a price?—A H.
Raynor, Hillcrest Hts., Md.

A. Note that the item in the ad is
only a transport, and you would have
to supply the electronics for record-
ing and/or playback. | am rather
doubtful about the quality of anything
selling for this advertised price as a
good head alone costs more, and the
wow-and-flutter specification is not
very good.

if you have a problem or question on tape recording,
write to Mr, Herman Burstein at AUDIO, 401 North Broad
Street, Philadelphia, Pa. 19108, All letters are answered.
Please enclose a stamped, self-addressed envelope.
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Some?®5 blank cassettes have

the nerve to tinker with Beethoven.

We think it's outrageous.

Beethoven, even when he
was deaf, knew exactly how a pic-
colosounded in relation to the rest
of the orchestra. Some cassette man-
ufacturers would just as soon forget.
Their cassettes give the piccolo and
other high frequency sounds a dis-
torted prominence. They appear to
do this deliberately, regarding
absolutely natural sound as raw
material to be improved upon.

At BASF, we think this is
an abomination. We're purists; we
stake everything on total accuracy
of sound reproduction. You will
never encounter artificially en-
hanced high frequencies in our
cassettes. We believe that if you
care enough to buy an expensive
audio system, the last thing you
need is a cassette that imposes
its own dubious tastes upon your
sensitive ears.

Faithful reproduction entails
more than miracle ingredients and
fanciful initials on a cassette label.
At BASF, we begin with the best
quality ferric oxide. We mill
it by a patented process to

s

achieve maximum packing den-
sity and uniformity of coating. We
use an exclusive chemically cross-
linked polymer binding which

will never deteriorate and cause
head-related frictional noise or
wow and flutter.

We use a unique multi-stage
polishing process, and our slitting
technique results in an edge that’s
clean even when viewed under
a microscope. Even our cassette
case 1s different, incorporating
our patented Special Mechanism,
designed to assure smooth tape
feed for years of dependable
performance.

[s completely natural sound
worth that kind of effort? To peo-
ple who know the difference, it 1s.

At BASF, we're purists. We've
been obsessed with total accuracy
since we invented magnetic tape
back in 1932. There are no short-
cuts to perfection. But you knew
that when you planned your own
audio system. We'll give you no
reason to compromise when
you buy our cassettes.

BASF The Purist

Our Promise: the purest, most accurate sound that tape can reproduce.
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Bert Whyte

In March | began my report on the
remarkable new Ampex ATR-100 tape
recorder with an in-depth look at the
inner workings of the transport mech-
anism and associated controls, and
the head block assembly. This report
will conclude with an examination of
the sophisticated electronics of the
ATR-100, and the results of test mea-
surements on performance para-
meters.

As noted in my description of the
electronics assembly, there is a plug-
in main audio board for each channel
(Ampex calls them PWA. . .Printed
Wiring Assemblies) and a PADNET
(Parameter Determining Network)
plugs into the rear of the PWA. On
each main audio board, there is a ver-
tical array of screwdriver-adjustable
potentiometers covering such func-
tions as Reproduce Gain, Sync Gain,
Reproduce Equalization for high
speed (30/15 ips) with high and low
frequency adjustments, Reproduce
Equalization for low speed (7 %/3%)
with high and low frequency adjust-
ments. Then there is Record Gain and
Record Equalization for high and low
speeds, and bias adjust. On the PAD-
NET board are two jumper pins, for
high and low speeds, and according
to the way in which they are posi-
tioned, they make available any pair-
ing of the four tape speeds.. .30, 15,
7%, 3%. ATR-100 units are normally
shipped from the Ampex factory set
for 15/7 % ips operation, with a four-
speed master bias. If a speed is se-
lected via the switch on the transport
control panel for which the recorder
has not been properly set up, i.e. 30

ips instead of 7 % or 15 ips, a red light
will glow on the “lockout” indicator
and the recorder will not operate in
either the Record or Playback modes.

In addition to the main audio board
PWA for each channel (in my case,
four PWA, since | have a four-channel
half-inch unit, with a stereo head as-
sembly as well), there is an audio con-
trol PWA. This audio control board
has a master crystal oscillator, which is
a multi-function device in this record-
er. There are separate divisions of this
crystal to avoid interaction. First we
have the erase circuit with a frequen-
cy of 144 kHz, and there is four-speed
master bias at a frequency of 432 kHz.
Other subdivisions of this crystal
handle the transport servo control.
On this audio control board are jump-
er pins which can be positioned to
provide two-speed dual master bias
operation or four-speed master bias
operation. When in the four-speed
mode, a single master bias level is pro-
vided for each speed. Whatever
speed is selected on the transport
control panel, master bias level is au-
tomatically switched for each speed.
While it is true there are bias controls
on each of the main audio boards, it is
much easier to use the master bias
level control to set bias on all four
channels simultaneously, and ignore
the individual controls. Getting back
to the main audio PWA boards in the
PADNET section, there is still another
jumper pin which controls a function
Ampex calls PURC. . .which stands for
“pick-up recording capability.” In
Record mode, the erase and record
heads are energized simultaneously,

and since there is a 1.46 inch gap be-
tween erase and record head, there is
some over-recording on unerased
tape and a loud click is heard on the
recording. With PURC, separate erase
and bias amplifier circuits are pro-
vided and, in essence, when Record
mode is entered, the erase is ener-
gized first, then after a deiay (97 mil-
liseconds at 15 ips), the bias amplifier
comes on. On cessation of recording,
erase circuit shuts off first, then the
delay and the bias amplifier goes off.
Voila! No clicks!

Level Controls

The ATR-100 as normally used is fit-
ted with input/output modules, the
number of them depending on the
track configuration. Each module has
a meter which may be set to operate
as a standard VU meter or with EBU
ballistics for peak indication. There
are record and reproduce level con-
trols with a switch to set them in man-
ual or pre-set modes. Red ‘“‘con-
fidence” lights glow when bias and
erase signals are present at the heads.
A record calibration control is used to
set input monitoring level and meter
indication for “off-tape” levels. A
headphone jack permits monitoring
with 600-ohm phones. All input and
output connections are with standard
XLR male and female connectors. De-
pending on how the connectors are
wired, balanced or unbalanced line
inputs and outputs can be set up. Bal-
anced input impedance is 50 kilohms.
Variable input level can produce a
maximum of plus 40 dBm. Balanced
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These new Dahlquist products
will greatly improve
the performance
of your speaker system.

We are pleased to offer you four
important new products and
accessories that will add consid-
erably to your listening enjoy-
ment. Included are a remarkable
subwoofer system and two
crossover units, electronic and
passive. Also available is an
attractive stand for our popular
Dahlquist DQ-10 loudspeaker,
which will improve both per-
formance and appearance. Ask
for a demonstration at your
Dahlquist dealer.

DQ-1W LOW-BASS MODULE.

A superior subwoofer design.
Adds an octave or more of
extremely tight, well defined low
response to most speakers. Propa-
gates considerable acoustic output
to 20 Hz and below. Its fast rise/
decay times assure excellent coher-
ence with high-definition speakers.
Use with either the passive or active
Dahlquist crossovers below. High
quality 13" driver with heavy cast
frame and 12,000 Gauss magnet.
Oiled walnut finish with satin alumi-
num trim.

£ DQ-MX1 PASSIVE CROSS-
" _ OVER. For connecting any

_ 8 ohm center-channel sub-
woofer without requiring another
amplitier. Features: 3-position bass
level switch; phase switch; frequency
selector for 60 or 80 Hz crossover.

" DQ-LP1 ELECTRONIC LOW-
PASS FILTER. For optimum
" results as a no-compromise,

biamplified system. Features: con-
tinuously variable crossover settings
from 40 to 400 Hz, @ 18dB/octave;
bass level adjustments with up to
15dB gain; 0 to+ 5dB equalization
at 20 Hz; bypass switches silence
subwoofer and restore full-range
response to main speakers; separate
outputs for stereo and mixed-center-
channel subwoofers; A unique com-
bination of active low-pass and
passive high-pass sections prevents
any degradation of high frequency
performance quality.

ST-10 OPTIONAL STANDS.
For owners of our Dahlquist
= DQ-10 speakers. Improve
radiation characteristics, especially
noticable in the lower-midrange/
upper-bass regions. Packed two to a
carton. Assembles with six screws.

DAHLQUIST

27 Hanse Ave., Freeport, N.Y. 11520

Enter No. 8 on Reader Service Card
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SYNCHRONIC TIME ARRAY:

now, time/phase aligning
at a popular price

..why should big spenders
get all the breaks?

Call it phase
linearity or
linking. Time
coherence or
aligning. But
what good is
a new audio
breakthrough, by any
name, if only a privileged few
can afford it?

You wonder, for the umpteenth
time, why high technology
always starts out so expensive.

Frankly, we don’t know why
other famous brands run so high
for speakers built to compensate
time/phase differentials between

drivers. But
_— we do know
; it can be
done for less.

Because Ultra-

linear, the up-

front, coast-to-
coast loudspeak-

er company, is

doing it.

Our new Synchronic Time Array
ST550 system can match—or
exceed — their sophisticated per-
formance, for the same bucks a
conventional system costs.

Now it’s plain you too can have
it, why should you want it?
Basically, time-sync techniques
correct the split-second delay in
getting sounds out of your
speaker —in the same order they
went in.

It’s particularly critical when
the same note’s being reproduced

Ultratinear are trademarks of Ultralingar Loudspeakers, a

by more than one
driver at the same
time. In conventional
systems, one driver
1s always fractionally
closer to your ear than
the others, so you don’t
hear a simultaneous attack.
Sure, it’s a tiny distortion you
wouldn'’t think matters. Until
you hear the definition the Ultra-
linear ST550
system achieves
through cross-
over network
refinements
and driver re-
positioning.
- An ad can’t

do it justice.

And since

ads don't carry

sound tracks,
there’s only one way to comprehend
ST550’s unique characteristics:
direct comparison against any con-
ventional speaker system youre
familiar with (at any price).

To run your own one-on-one
test, send for a list of Ultralinear
dealers in your area, plus our bro-
chure on the Synchronic Time
Array ST550 sys-
tem. Write to the
up-front, coast-to-

coast loudspeaker
company:
Ultralinear, 3228 East 50th Street,
Los Angeles, California 90058.

Ultralinear.

on of Solar Audio Products, Inc

output can be 50 ohms or 600 ohms.
At 600 ohms, the maximum output
level can reach an astonishing +28
dBm! Operating level of the system is
370 nWb/m at 0 VU, which is used for
Ampex Grand Master tape, and is 6 dB
higher than the 185 nWb/m reference
level of Ampex alignment tapes. As
shipped, the pre-set mode switches
are adjusted for +4 dBm input and
output line levels.

In my initial description of the Am-
pex ATR-100, | pointed out that one of
the units most interesting capabilities
was that it could record square waves,
and thus was essentially free from
phase non-linearities. The question of
the audibility and the importance of
phase non-linearities notwithstand-
ing, it would seem reasonable that if
these anomalies could be corrected
without inordinate complexity and
expense, it would certainly be worth
doing. Alastair M. Heaslett, Senior
Staff Engineer for Ampex and one of
the principal designers of the ATR-
100, gave a most interesting paper at
the 55th AES convention at the Wal-
dorf, on “Phase Distortion in Audio
Magnetic Recording.” Mr. Heaslett
points out that “anyone who has ever
attempted to record square waves on
an audio recorder will have seen the
effect of the resulting phase non-lin-
earity. The leading edges of the repro-
duced waveform have a large amount
of overshoot. In addition, if the repro-
duce head resonance were not ad-
equately controlled, the high fre-
quency “ring” after the leading edges
will be very evident.”” Mr. Heaslett
goes on to note the importance of
strict adherence to the equalization
standards that have been established
for magnetic recording, and then has
this to say...”some attempts in the
past have been made to provide cor-
rections for phase non-linearities in
audio recorders. However, the meth-
ods used for correction have princi-
pally been applied to the reproducing
side of the system. When adjusted
correctly, they certainly produce ex-
cellent square wave and transient re-
sponse. This, however, is only true
with the same type of tape, identical-
ly biased. In other words, this ap-
proach does not yield a recording im-
plicitly compatible with the equal-
ization standard. If such a recording
were reproduced on our “ideal” re-
producer, there would no longer be
an accurate time domain representa-
tion of the recording.” Mr. Heaslett
then describes the special ATR-100
record equalizer which preserves the
integrity of standard equalization
from 3%-to-30 ips, while essentially
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Here’'s How Dolby FM Gives You:
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These curves show the improvement

in maximum high-frequency output level
with Dolby FM, Contemporary wide-range
program material will not “fit” under the
100% modulation limit of the 75 micro-
second conventional FM curve; the

signal must be high-frequency limited (or
reduced in overall level) enough to do

so0. Such program material will, however,

fit under the 25 microsecond Dolby FM
curve. (Note that these curves are maxi-
mum output curves; they are not frequency
response curves in the normal sense. At
low modulation levels both curves would be
flat to 15 kHz.)

All curves were made on a typical new stereo receiver
with full Dolby FM decoding capability. The receiver
was driven from the rf output of a Sound Technology
1000A FM signal generator, operating at a frequency
of 87 MHz. The rf level was set at 100 4V at the 300
ohm antenna input terminals of the receiver.

For the maximum high-frequency output curves, the
output of a B&K 1024 audio sweep oscillator was fed
into the FM generator at a level giving 100% FM modu-
lation at all frequencies (=75 kHz deviation, including
19 kHz multiplex pilot). One stereo channel of the
receiver (tape output) was fed directly into a B&K
2305 chart recorder. The Dolby FM/conventional FM
switch on the receiver was then operated to give the
two recordings shown.

For the noise level curves, the audio input to the
FM generator was switched off. The receiver output
was fed to a Radiometer FRA 3 wave analyzer which
was coupled to the chart recorder and calibrated to
give a flat chart recording with pink noise input. The
Dolby FM/conventional FM switch on the receiver was
then operated to produce the two noise spectrum
recordings shown.

In all of the chart recordings note that there is a sharp
drop in response above 15 kHz. This is normal for all FM
receivers andis caused by the filters necessary for rejec-
tion of the 18 kHz and 38 kHz multiplex components.
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These chart recordings show how the
Doiby FM technique increases the
available high frequency dynamic
range of FM broadcasting.

The Dolby FM process works on both
extremes of the dynamic range. The
maximum permissible level of high fre-
quency signals is increased, while fow

10 Dolby

Dolby Laboratories

‘Dolby* and the double-D symbol
are trade marks of Dolby Laboratories

2000

Hz

level noiseis reduced. The 10dB action
of the Dolby B system is split in an
optimum way between these two
equally important areas of operation.
The net result is an FM system which
can pass signals from transmitter input
to receiver output with high integrity.
Tofindout more aboutthis new devel-
opment, please write to us for further

731 Sansome Street

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

Cable Dolbylabs

These chart recordings show the noise
reduction eftect of Dolby FM. The top curve
is the noise spectrum of conventional 75
microsecond FM. The bottom curve shows
the reduced noise level of Dolby FM.

details. Thefollowinginformationis

available:

1. Explanations and technical details
on Dolby FM.

2. A list of stations with Dolby FM en-
coder units (160 stations).

3. Alist of receivers with built-in Dolby
FM circuits (45 models).

346 Clapham Road
London SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London
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Because
Mmasic is
- mostly
transients.

Our 282-e cartridge.

From the attack of an -organ
note to the biie of a plucked str.ng,
music is mostly transierts: sudden
bursts of sound at all frequencies.
Onastereorecord. transient signals
define the characteristic attack and
decay of musical sounds, differenti-
ating one instrument from anotier.

Until Micro-Acoustics’ direct-
coupled design (U.S. Pat. No.
3952171}, allhigh-fidelitucartridges
concentrated on tracking ability:
maintaining contact between stulus
and groove at low forces, for min-
imum record/stylus wear. This re-
duces transient ability, because' in-
der-damped moving assemblies
tend to remainin motion, impairng
clarity and definition. Or the other
hand, earlier cartridges with stiffer
stylus assemblies had better tran-
sient ability, but greater wear.

Unlike these single-pivot car-
tridges, which maximize one ability,
Micro-Acoustics’ 282-e¢ has twin
pivots optimized for both abilities.
Resulting in superior transient and
tracking performance from one
cartridge on all records, including
warped discs. Performance totally
independent of tonearm cable za-
pacity or preamp input impedance.

Visit your MA dealer and let
your ears convince you. Or use our
uhique test record for evaluating
and eomparing cartridge tracking
andtransient ability.Justsend $3 .95
for a postpeid copy. or wrte for free
information. Micro-Acoustics Cor-
poration. 8 Westchester Plaza,
Elmsford, N.Y. 10523. Ir Canada,
H. Roy Gray L.td., Markl.am, Onst.

Micro-Acoustics
“Because good tracking isnt enough”

© 1977 Micro-Acoustics Comoration.

maintaining phase linearity. The
equalizer is far too complex to de-
scribe here, but the important thing
is, in Mr. Heaslett’s words, it has the
very real advantage that a recording
made using it, will play back on any
conventionally equalized audio
recorder with the improved phase lin-
earity.”

Machine Measurements

Okay, we've poked our noses into
all the nooks and crannies of the ATR-
100, and now it is time to see what
kind of performance such a sophis-
ticated machine affords....| must at
this point gratefully acknowledge the
assistance, both morally and techni-
cally, of good friend Frank Dickinson.
Frank runs the 9 West Recording
Studio” in Bloomfield, New Jersey, as
well as an elaborate scientific machine
shop and is considered a master in the
care and feeding of Ampex and other
professional tape machines. He grinds
his own stainless steel spindles for his
rebuilt motors, balances them with
painstaking precision, and they are
super smooth running and absolutely
whisper-quiet. Frank loaned his fine
dual-trace Tektronix scope to the
cause. For distortion measurements,
both total harmonic and inter-
modulation, we used the new Sound
Technology 1700B analyzer. This is a
great tool and makes measurements
with an ease undreamed of a few
years ago. I'm going to do arun-down
on one of these units before long.
Through the courtesy of Eli Passin of
Gotham Audio in New York, wow and
flutter measurements were made on
the ultra-sensitive EMT 424 flutter me-
ter. | should point out that Ampex
quotes their distortion figures for
third harmonic, while we were mea-
suring THD with the 1700B. I should
also note that all measurements on
the ATR-100 were made using Ampex
Grand Master tape. Frankly, the ma-
chine’s high performance is built
around this tape, although 1 should
also mention that the ATR-100 has the
erase and bias frequencies and drive
capabilities, plus bountiful headroom,
to cope with super tapes not yet for-
mulated. This machine should have
no problems with the iron-particle
tapes now under development. Just as
an aside, even the fine Ampex 406
tape couldn’t quite match the per-
formance figures of Grand Master,
nor could three other brands of high
quality tape.

All tests were performed at 15 ips,
using the two-channel stereo head as-
sembly. Ampex spec for the ATR-100
for third harmonic distortion was 0.1

per cent @ 1 kHz. We measured THD
@ 0VU, @ 1kHz at 0.65 per cent; same
conditons at 10kHz, 0.85 per cent; at
30 kHz and minus 5 VU, the THD was
1.4 per cent. Three per cent THD was
reached at +11 VU @ 1 kHz! Inter-
modulation distortion was measured
using the SMPTE 4-to-1 ratio of 7 kHz
and 400 Hz. Ampex spec is 1.0 per
cent at 0 VU. We obtained 0.8 to 0.9
per cent at 0 VU. Three percent IM
occurred at +6.5 VU. Frequency re-
sponse was less than +2 dB from 20 Hz
to 20 kHz (meets spec), was down 3 dB
at 26 kHz, and down 5 dB at 30 kHz.
Wow and flutter, ANSI/DIN weighted
@ 3150 Hz, was an astonishing 0.015 to
0.02 per cent. Signal-to-noise ratio
{measured at 9 dB above the oper-
ating level of 370 nWb/m) at 15 ips,
NAB, unweighted, was -71 dB. These
are obviously impressive figures that
place the Ampex ATR-100 in a class by
itself.

Overall Impressions

On an overall basis, the ATR-100 is
the easiest tape machine | have ever
used. Tape threading is actually sim-
pler than many consumer machines,
and once you master the little ”jiggle”
which locks in the reel servos, you're
in business. The controls are quite ex-
plicit and a joy to use. Tape handling
is the most positive ever, but very
gentle at the same time. The excep-
tionally good tape motion and good
head wrap result in almost non-exist-
ent modulation noise, and tape play-
back is smooth and ultra-clean. Need-
less to say, recordings made on the
ATR-100 are virtually mirror images of
the source. A nice plus is the very qui-
et operation of the machine, and al-
though used for many long hours, it
never became more than warm. The
Ampex 440C was and is a fine record-
er, but it was the end result of an
evolutionary design. The ATR-100 is in
many respects a revolutionary ma-
chine that has brought analog mag-
netic recording to a new peak of
achievement. Several engineer
friends have expressed two inter-
esting thoughts. .. .One said that the
ATR-100 was probably built and is so
constructed that it should be easy to
convert to digital use; the other said
that after checking out the ATR-100,
he doesn’t see how they could carry
the analog concept much further, and
it might be quite likely that the ATR-
100 is the last of the breed. Premature
thinking? Who knows? All | know is
that it is one helluva tape recorder,
and I'm going to enjoy it for what it is,
and leave the speculation to others! 4
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Because one good listening spot

inaroom isnt eno

What's the most important
characteristic of a high-fidelity
loudspeaker?

If you answer “frequency
response. you re only half-right. The
other half is proper high-frequency
dispersion. Without it. the optimum
response of most high-quality loud-
speakers is confined only to a small
area in your listening room (see
Figure 1). Qutside this narrow listen-
ing area. the sound suffers from poor
tonal balance. And degraded stereo
imaging. since the loss of high
frequencies reduces the stereo effect.

N

Figure 1. Typical listening-room dispersion
with conventional speakers. Optimum stereo
listening area where patterns overlap - barely

room for one person.

Figure 2. Control room dispersion diagram
Shaded area where two channels overlap
~overs virtually the entire room.

To counter the dispersion
problem in recording-studio control
booths. engineers resort to mounting
loudspeakers in multiple-axis arrays,
literally aiming them at the ears of
studio personnel/ While this approach
provides optimum dispersion (see
Figures 2 and 3). it is very costly.

Multi-Axial™ Arrays:
recording-studio dispersion
from a single pair of loud-
speakers. Using mathematically-
derived tweeter configurations,
Micro-Acoustics engineers have
obtained uniform high-frequency
response throughout any listening
area, from a single pair of loud-

speakers. With the same performance

as elaborate control-room arrays...
at a fraction of the cost.

The FRM-1A’s Penta-Axis

Array. Features a unique arrange-
ment of four tweeters and one super-
tweeter. yielding a dispersion pattern
of 180° vertically and horizontally.

s —

Figure 3. Multiple-axis speaker arrays in actua!
recording studio control room.

Incorporating a 10" woofer with

21% |b. magnet assembly. the system’s
overall response is exceptionally
smooth from 32-18.000 Hz. Two
controls— dispersion and super-
tweeter level — optimize playback in
any environment. Suggested list. $200
each. with full 10-year warranty.

The FRM-2A’s Tri-Axis
Array. Features three direct-
radiating tweeters. with uniform
dispersion through 160° vertically
and horizontally. Single control
adjusts all tweeters simultaneously.
With its 10" acoustic-suspension
woofer. response is smooth from
40-16.000 Hz. even when driven by
moderately-powered amplifiers.
Suggested list, $159 each, with full
10-year warranty.

FRM-3’s unique Vari-Axis
Dispersion. Optimum dispersion
in a compact loudspeaker. High-
frequency driver is mounted on a
rotating assembly. Five-position
control optimizes 140° vertical and
horizontal dispersion for speaker
location and room environment.
Using a long-throw 8" woofer
operating into a twin-ducted port

enclosure, response is smooth over
45-15.000 Hz. even

© 1977 Micro-Acoustics Comp. *Prices slightly higher in the West

agh.

when driven by low-powered receivers.
Suggested list. $125 each  in matched
pairs, with full 10-year warranty.

A simple, but meaningful test.
At your audio dealer’s, seat yourself
midway between two conventional
loudspeakers and listen. Try to distin-
guish the position of each in-
strument. as well as
its individual sound. o7
Then stand up and @
move around. Notice @‘
the distinct shift in ' @
tonal color, as well as ’
instrumental p}g)sition. . o R

Now. try the “igure 4. Penta-Axis
same test wri%h Multi:  Awavof FRMIA
Axis Loudspeakers.
You Il hear little or no @
difference in sound. @v
regardless of your @
position.

For the name of  Figure 5. Tvi Axis
your MA dealer. and ~ Arrav of FRM-2A.
our free 8-page bro-
chure. return the
coupon to Micro-
Acoustics Corpora-
tion, 8 Westchester
P]azSSElméfordgl\lY
10523. In Canada, . A
H.RoyGrayLid.  Diferand Comro
Markham, Ont. of FRM-3

av

- -

C D

Loudspealers
“Quality worth a [0-year warranty.”

Send me the name of my MA dealer and free
#-page Multi-Axis Speaker Brochure.

Name
Address
Citv

State

A577



Totally Nakamichi

The Nakamachi 600 Series components and the
SYSTEM ONE rack bring a new approach to
system high fidelity—a bold concept distinctly
ahead of its time. Performance and quality are
totally Nakamichi with standards of excellence
not likely to be matched for years to come.

Unlike professional rack-mounted equipment,
SYSTEM ONE is compact, slim, decidedly non-in-
dustrial in appearance, and fits comfortably into
any decor. The specially designed rack features a
multipurpose digital timer that augments the sys-
tem's inherent versatility by providing several
unattended automatic functions. Immediate rear
access greatly simplifies intercomponent wiring,
and thanks to four heavy-duty precision casters,
the rack easily glides anywhere. Plug it into any
AC outlet, hook up a pair of loudspeakers (and a
turntable, if desired)—almost instantly, you've
created a complete and incredibly impressive
stereo system.

There are four superb components in the 600
Series: the 600 Cassette Console, the 610 Control
Preamplifier, the 620 Power Amplifier and the
newly introduced 630 FM Tuner Preamplifier.

SYSTEM ONE

omie? i S
s &

*Dolty“4¢ & Trademark of Dolby Laboratories, Inc.



...any way you

The 630 is the unusual and versatile combinaiion of a
state-of-the-art preamptifier and a highly advanced FM
tuner. The preamp section features outstanding phono
circuitry, tone and variable contour controls, tape deck
monitor and copy facilities and a high-output headphone
amplifier. The FM section utilizes an elaborate hand-wired
MOSFET front end, low phase shift IF fiiters. and an
extremely stable phase-locked-loop multiplex demrodulator.
There are also switches for FM Dolby* and narrow/wide
filter selection. Precise tuning indicator lamps and the
large-scale, balanced vernier dial make station selection a
breeze. The amazing thing is that the 630 is available at a
price that you would normally expect to pay for such a fine
tuner or preamp alone. It can be connected directly to the
620 Power Amplifier, or, if your needs so dictate, used in
conjunction with the 610 Control Preamplifier

Of course, you can get your Nakamichi act together with-
out the SYSTEM ONE rack. Each of the 600 Series com-
ponents is a study in human engineering: the'r gracefully
sloped panels make them ideal for table or shelf placement

look at It.

Your particular system can be precisely
the combination that best suits your
needs. Start with the 600, 620, and
630—a formidable trio of no-compro-
mise performers. A 610 can be added
for increased programming flexibility,
or a second 620 (with the cptional
Bridging Adapter) for greater power re-
quirements.

So take your Nakamichis standing up or
lying down. Either way, you have com-
ponents that make a lot of sense by
themselves, and even more together.
Your Nakamichi dealer will be proud to
give you a demonstration.

For complete information,
write Nakamichi Research
(USA) Inc. 220 Westbury Ave.
Carle Place, N.Y. 11514,

Enter No. 22 on Reader Service Card

Nakamichi
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Koss Headphones

The Model ESP/10 elec-
trostatic stereophones were
designed with special atten-
tion to the way the human
ear hears reproduced sound
and feature ultra wide fre-
quency response and excep-
tional musical balance. The
headphones plug into an
electrostatic energizer which
accommodates two sets of
headphones, has semi-peak
reading meters, an automatic
overload device to prevent
excessive input signals, and

can be operated from an
amp with as little as 25 watts
continuous power per chan-
nel. Price: $300.00.

Enter No. 80 on Reader Service Card

Delta-Graph
Equalizers
The Model EQ-10 modular
graphic equalization system
consists of individual chan-
nel, 10-band octave equal-
ization modules which can
be used to form mono, ster-
eo, quadraphonic, eight-

channel and multi-track sys-
tems. The boost and cut for
each band is speced as 12 dB,
minimum, with 0.05 per cent
THD, and the frequency re-
sponse is flat from 20 Hz to 20
kHz + % dB. Prices: from
$56.00.

Enter No. 83 on Reader Service Card

Fosgate
Amplifier/Equalizer

The PowerPunch is an au-
tomotive amplifier/equalizer
with a maximum power out-
put of 20 W into 8 ohms @ 1
kHz, a frequency response at
half-power of 20 Hz to 20
kHz 0.5 dB, and a claimed
THD at 10 watts of 0.3 per
cent. The active equalizer
provides a maximum boost
of +18 dB at 55 Hz and +12
dB at 20 kHz. Price: $199.95.

Enter No. 85 on Reader Service Card

Acoustic Research
Loudspeaker

The Model AR-17 is a two-
way speaker system with an
8-in. acoustic suspension
woofer and an 1%-in. mag-
netic fluid suspension twee-
ter. A two-position switch
provides a means of altering
the treble energy contour
above the 2 kHz crossover
frequency. With a nominal
impedance of 8 ohms, the
stated efficiency for one watt
is 86 dB SPL at one meter on
axis. Measuring 10 x 18% x
8% in_, the unit weighs 17 Ibs.
Price: $89.00.

Enter No. 81 on Reader Service Card

Heath Catalog

The new 96-page Heathkit
Catalog illustrating nearly 400
electronic kits is now avail-
able. The kits include hi-fi
components, a three-way
bookshelf loudspeaker, test

instruments, etc.
Enter No. 82 on Reader Service Card

Thorens
Turntable

The Model TD-126C Iso-
track series turntable features
a plug-in tonearm with the
headshell and tonearm rod
in a straight tubular design
with a 7.5 gram effective
mass, through elimination of
the headshell and its collar
connection. The unit, with
speeds of 33-1/3, 45, and 78,

has a fine speed adjustment
of +5 per cent, wow and flut-
ter of 0.04 per cent, a -70 db
DIN weighted rumble figure,
an illuminated stroboscope,
a 16-pole synchronous mo-
tor, a Wein-Bridge oscillator
for precise motor speed con-
trol, and an electronic tone-
arm lift-up/shutoff opera-
tion. Price: $625.00.

Enter No. 84 on Reader Service Card

Phase Linear
Tuner

The Model 5000 FM Tuner
features a dynamic range ex-
pander specifically designed
to improve the dynamic
range up to 9 dB, and lesser
amounts of expansion may be
selected for those broadcasts
which use smaller amounts
of compression. There is also
fully variable muting, fixed
and variable outputs, signal
strength and center tune
meters which can be re-
calibrated, a 75/25 uS de-em-
phasis switch, LED Multipath
indicators, and a panel light
dimmer. Price: $499.00.

Enter No. 86 on Reader Service Card

White Speaker

The White Shot-Glass
speaker system features four
water-resistant “‘glasscone’”
speakers with a four-in. bass
port and a 150° angle of dis-
persion. The waterproof ur-
ethane cabinet also contains
a patented parabolic sur-
round and six layer voice
coils. Price: $189.50.

Enter No. 87 on Reader Service Card

AUDIO e May 1977



CHINE

concept:
the cassette
is a component of
your sound system, \\
not an accessory. Be- R
cause a cassette, unlike its s
open-reel counterpart, actually ™
becomes an integral part of your
system the instant you put it in your
cassette deck.

This philosophy was one of the under-
lying principles behind the development of
TDK SA cassettes. TDK SA was the first

<
N

N

non-chrome tape compatible with chrome want in p

bias and equalization. It gives you better every cassette ‘we make. Judging

high-end performance than ferric-axide- from our sales and fan mail, you agree with

based tape, and unlike chrome tapes, it gives our philosophy.

you greater dynamic range at low and mid- TDK SA cassettes offer both superior

range frequencies, with far less distortion. tape and precision mechanics. That’s why
But our engineers put as much em- quality tape deck manufacturers either use

phasis on the design and construction of the SA as their reference cassettes, or recommend

SA cassette housing as they did on the SA it for their machines* And why you’ll get the

tape inside. Our cassette shell and tape car- best from your system by using our machine

riage system are made to the same high stan- in your machine.

dards as the tape they carry. So you get the TDK Eiectronics Corp., 755 Eastgate Boulevard, Garden City, New York 11530.

In Canada, contact Superior Electronics Industries, Ltd.

'machin

*Questions about specific decks will be answered upon request

kind of jam-proof, friction-free reliability you

SA-COU % TIOK

— i =

Enter No. 41 on Reader Service Card
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e Seten e

Being the trials and
tribulations of a stereophone
| and loudspeaker designer
| during his quest for the ideal
| pair of stereo phones

Jacob C. Turner*

For longer than man has known
about the spherical shape of the plan-
et on which he lives, he has argued
about the relationship between sub-
jective and objective reality. Ster-
eophone makers and users alike are
presently stewing in that same juice.
Let me attempt to bring this issue into
perspective and show how it is acutely
relevant both to the audio engineer
and consumer,

This is no new conflict. Over 2300
years ago the Greek philosopher
Democritus wrote: "Sweet and bitter,
cold and warm, as well as all the col-
ors; all these things exist but in opin-
ion and not in reality."” Many cen-
turies after, the German mathemati-
cian Leibnitz wrote: ‘I am able to
prove that not only light, color, heat
and the like, but motion, shape, and
extension too are mere apparent
qualities.?”” Albert Einstein carried this
train of logic further by showing that
even space and time are forms of in-
tuition, which can no more be di-
vorced from consciousness than can
our concepts of color, shape or size.

*Vice President-Engineering & Research,
Koss Corporation

These seeming subtleties of philos-
ophy have had a quite profound bear-
ing on modern science. For along
with the philosophers’ reduction of
objective reality to a shadow-world of
perceptions, scientists later became
alarmingly aware of the limitations of
man’s sensory ability and sub-
sequently the equally limited scope of
""objective’”” knowledge about our
world, since it can only be perceived
through this sensory veil.

In spite of our apparent sensory im-
prisonment, however, a curious order
seems to run through our per-
ceptions, as if indeed there might be
an underlayer of objective reality
which our senses are able to translate.
Therein lies the dilemma.

The aim of science is to describe
and explain objectively the world we
live in. And yet, even the instruments
and tools that the scientist creates and
employs in his search for objective re-
ality are, in fact, presuppositions of
what that reality is. Ironically, the vast
bulk of technology involved in mod-
ern electronic equipment (and in au-
dio) is directly related to two natural
phenomena which we are not yet able
to explain, electricity and magnetism.
We know how to use some of their ef-
fects but we don’t know what they re-
ally are, or indeed if they are really
“something.” In other words, guided

by our perceptions of reality, we have
amassed an enormous and constantly
expanding body of knowledge and
technology that we have learned to
utilize in controlling and changing
our lives.

It seems reasonable to conclude
two points from the above. First, that
man’s primary understanding about
the nature of his world is the result of
sensory perception; second, that the
discipline of modern scientific prac-
tice provides organization, integra-
tion and extension of all man’s per-
ceptions into a more manageable and
consistent body of knowledge and
technology which would otherwise
be unthinkable. Viewed together,
they create a highly synergistic com-
bination of forces that is properly de-
scriptive of modern man; viewed in
isolation, each one individually is me-
dieval and parochial.

Nowhere is this necessary relation-
ship displayed more dramatically than
in our own brain, where the objective
scientist in all of us (left hemisphere)
is joined together with the subjective
intuitor/artist in all of us (right hemi-
sphere) to form a complete functional
mind.

Few areas of modern industrial
society present greater opportunities
for implementing this complete view
of knowledge than is presented to to-
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essionals.

The only receivers that
adjust sound to the
acoustics m your room.

Listening to a demonstration of music
systems at adealer is an excellent way to
make a buying decision. But it can be
misleading. Because what you hear in the
dealer's acoustically designed sound
room may not be what you hear at home.
The reason is simple. Sound quality
is determined by various factors,
including the size of aroom and its
acoustic elements. Drapes. Carpet.
Furniture. Windows. Ceiling height. Walls.
They all play arole in the sound you hear.
To help you get the best sound from
your music system—wherever you listen
to it—JVC has built into its top three
receivers (S600, S400, S300) their
exclusive SEA graphic equalizer system.
This unique 5-zone controllets you create
371,293 different tone adjustments. As a
result, you can custom tailor the sound to
compensate for any room size and
acoustic surfaces. The graphic equalizer
also enables you to overcome defi-
cienciesin old or poor recordings and the
placement of speakers. Nobody else has
this built-in feature. Nobody. And the only
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LOW —FILTERS -HIGH SEA DEFEAT

Exclusive 5-zone SEA graphic equalizer
system for better performance from
components and listenirg room.

way any other make of receiver can
match the sonic versatility of these three
JVC models is by your adding to it (at an
additional cost of $10C or more) a
separate, outboard graphic equalizer.
When you consider that you get the
built-in graphic equalizer plus JVC's

many other outstanding features for the
price of a conventional receiver in their
price ranges, you can understand why
the JVC professionals are rapidly
becoming thes #1 receiver to own.

JVC also offers the less sophisti-
cated, moderately priced 5200 and
S100receivers with precision, linear slide
controls for bass, treble and volume.
Regardless what you plan to spend for a
receiver—think like a professional and get
the best. Think JVC.

Visit your local JVC dealer, or call
toll-free (outside N.Y.) 800-221-7502
for his name.

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

JVC Electronics of Canada, Ltd.,
Scarborough, Ont.

Enter No. 16 on Reader Service Card
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day’s audio component designer, and
particularly the stereophone engi-
neer. Concerned primarily with
equipment design and production,
men in this area of the audio business
are still very intimately involved with
both the performing arts and the
recording industry, that is the music
business. And yet, unlike the per-
forming musician, the audio designer
is at once equally the artist and the
scientist—the artist in that the de-
signer’s objective is musical pleasure
and abstract communication; the sci-
entist in that the designer’s means to
the foregoing objectives, of necessity,
involve high technology.

Herein, however, lie several prob-
lems which hinder our ability to judge
the accuracy of our efforts defin-
itively.

Measuring With Music

To begin with, the entire structure
of musical sounds and the manner in
which they are produced are man-
made and arbitrary, differing from
culture to culture and from age to
age. There are no fixed musical refer-
ences in nature against which ob-
jective and subjective standards can
be drawn, either for instrumental
quality or musical interpretation.

As a result, the instruments which
produce the musical sounds have
such individual sonic personalities

cess itself if a record is to be made of a
performance.

How, then, is the subjective in-
tuitor/artist portion of our ster-
eophone designer to evaluate musical
reproduction of his latest “baby?”
Can he simply sit back and say, “"Yes,
this pair of phones makes this record-
ing sound like Menuhin is truly play-
ing in Boston Symphony Hall on
Thursday, March 3?” But is it even
possible for the designer to portray
the true sonic reality of that Boston
performance? What musical criteria
are at all relevant? Which ones can be
agreed upon by both designers and
the buying public? Can any be agreed
upon? Victor Campos (then of AR,
Inc.) once claimed that in attempting
to analyze how sound behaved in
Boston’s Symphony Hall that it took
his computer from 12:00 noon until
4:15 in the afternoon just to plot all
the reflections and delays from one
quadrant in Symphony Hall.?

The generation of most musical
sounds is a complexity of constantly
changing variables, with no fixed stan-
dards of reference and low pre-
dictability both as to execution and
reception. It is not presently possible,
therefore, to electronically duplicate
and analyze a reference violin sound,
for example, with any reasonable de-
gree of accuracy or meaningful corre-
lation to the real world of violins.

The generation of most
musical sounds is a
complexity of constantly
changing variables, with no
fixed standards of reference
and low predictability both
as to execution and
reception.

that there is, for example, no refer-
ence violin against which all other
violins can be measured. In addition,
no two persons produce the same
sounds on the same instrument on
any two successive playings of the
same piece of music. Add to this diz-
zying scene the additional com-
plication of the acoustic personality of
the space in which a given instrument
is being played and you end up with a
very complex situation, ignoring for
the moment the equally complex re-
sults of the inevitable recording pro-

Neither electronic engineers nor
stereophone engineers have yet de-
veloped any definitive test or set of
non-musical signals, such as white
noise, pink noise, tone bursts, square
waves, sine waves, warble tones, etc.,
that produces high correlation be-
tween measured performance and re-
produced musical performance of au-
dio products.

In the absence of such a definitive
objective test, therefore, the final ar-
biter of truth in high accuracy ster-
eophone reproduction is—of necessi-

ty—subjective judgment. But is this a
fault or a find?

Psychoacoustics
And Subjectivity

Let us admit at the outset that the
experience of listening to music is one
of man’s most personal activities and
certainly. involves communication of
the most subtle feelings. Emotion,
passion, sentiment, as well as thought,
can be projected via that wave motion
we call sound. To expect that such
complex experiences can be reduced
to physical formula is in some ways
naive. The difficulty of high accuracy
objective test correlation to repro-
duced musical performance is further
enlightened by a cursory examination
of some unique aspects of man’s hear-
ing characteristics.

To some degree, we hear what we
expect to hear. Experts in psy-
choacoustics have confirmed this by
playing the same passage of music
coupled with loud white noise over
and over to a group of stereophone
listeners and gradually reducing the
music level to zero until only the
white noise remained. Almost all the
subjects always continued to “"hear”
the music long after it had been
turned off. The results of this and oth-
er similar experiments lead the hon-
est, critical designer to conclude that
he must keep a wary mind when per-
forming subjective testing, lest he
“hear” last week’s concert instead of
today’s replay.

Many of the most striking pheno-
mena of hearing have to do with the
interaction of tones or sounds heard
simultaneously. There is a law of
acoustics called Ohm’s Acoustical
Law, which states that when we are
exposed to two tones simultaneously
we have the distinct sensations char-
acteristic of hearing each tone sepa-
rately.? Although this is true for super-
imposed sinusoidal waves of 0° rela-
tive phase, it is not true in situations
where we are listening to a complex
sound made up of sinusoidal com-
ponents of many frequencies in which
the crests of the component sine
waves have different relative phases.®
These two conditions would produce
vastly different sounds® contrary to
Ohm’s Law. The design of single-
driver acoustic products, such as ster-
eophones, is strongly affected by this
consideration. Such complex wave
forms covering the audio spectrum
can be reproduced without measure-
able waveform deformation only
when the driver utilizes either a flat
diaphragm (such as the Koss Models
ESP-9B and Auditor/ESP-10) or the
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Advance-

BIASET

To create a full featured cassette recorder at an
affordable price. Well, our engineers out did them-
selves. To them, advance meant creating our
Exclusive Biaset feature. A continuously adjust-
able recording bias control that lets you set the
bias best suited for the formulation of any cas
sette tape. From normal to chrome and ferri-
chrome tapes. As a matter of fact, Dokorder
engineers built into this Biaset feature a setting
for tapes that haven't even been produced yet!

The MK-830 also has 3-position Dolby Noise
Reduction selector, a newly engineered DC ser-
vomotor system, mic/line mixing and more

This is what advance meant to us. Investigate
the Dokorder MK-630 Cassette Tape Deck ...
and it will mean the same to you.

SUGGESTED RETAIL PRICE
MK-630.. .$379.95

Telling it like it is.

DOKORDER

5430 Rosecrans Avenue, Lawndale, CA 90260 U.S.A

Enter No. 11 on Reader Service Card
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unique contouring of conventional
moving-coil diaphragms (such as that
used in the Koss Pro/4AA and Audi-
tor/Dynamic 10).

In listening to two sounds close to-
gether in pitch, we are strongly aware
of the phenomenon of beats. When
we listen simultaneously to two
sounds of comparable magnitudes
but of slightly differing frequencies,
the resultant sound appears to be a
fluctuating sound of a single frequen-
cy. The frequency with which the am-
plitude fluctuates is the difference be-
tween the frequencies of the two
beating sounds.

In the case of very faint sounds, this
beating phenomenon disappears if
the sounds are more than 20 to 30

what we hear on stereophones. Be-
cause of masking, we may be com-
pletely unable to detect some of the
fainter frequency components of a
complex sound, under certain condi-
tions of playback level, and can also
be influenced by outside sounds
when using hear-through ster-
eophones, more so than sealing ster-
eophones. Knowledgeable audio
buffs are correct in maintaining that
high accuracy sound quality can be
reproduced faithfully only if the origi-
nal loudness for that particular
recorded perspective of the musicians
is accurately re-created. Surely the
subjective appraiser of high quality
musical reproduction must consider
all the above and many more hearing

....man’s level of auditory
expectation rises with his
level of auditory achievement.
In other words, the human
“ear” never stops learning
how to hear better. . .

Hertz apart in frequency. In loud
sounds, however, we hear the beat as
a separate, fainter sound of the differ-
ence frequency. (Now that would
tend to confuse your listening ses-
sion!)

Closely related to the phenomenon
of beats is another hearing curiosity
called masking, or the obscuring of
one sound by another of a different
frequency. The curious thing here is
that if the masking sound is loud, it
produces beats with other tones hav-
ing its harmonic frequencies as well as
with other tones of the same frequen-
cy. In addition, the relative ability of
one sound to mask either a higher
pitched or lower pitched sound
changes with level. For example, in
listening to a complex sound con-
taining frequencies of 400, 300 and
2000 Hertz at respective levels of 50,
10, and 10 dB above threshold, the
loudest sound would so mask the 300
Hz sound that the ear would hear only
the 400 Hz and 2000 Hz sounds. If all
the sounds are raised by 30 dB, how-
ever, then only the 400 Hz and 300 Hz
sounds would be heard. Thus the
quality of this complex sound would
change markedly with loudness. (Now
you hear it, now you don't.)

It should be apparent that masking
is extremely important in considering

peculiarities in arriving at honest
judgments, lest he fault the reproduc-
tion equipment for user indiscretion.

Let me emphasize that the pheno-
mena of beats, masking, and loudness
perception do not exist outside of the
listener’s head. In other words, these
hearing peculiarities reflect non-lin-
earities in the ear’s response mecha-
nisms to auditory stimulation and
constitute built-in subjective dis-
tortion.

A further serious difficulty in devel-
oping objective and subjective stan-
dards of reference for musical repro-
duction lies in the fact that like his
wealth, man’s level of auditory ex-
pectation rises with his level of audi-
tory achievement. In other words, the
human “ear” never stops learning
how to hear better, and even persists
in hearing in some notables (e.g.
Beethoven) long after the “micro-
phones’” have been unplugged.

The ear, apparently, like the other
cerebral functions, operates on the
basis of pattern recognition, that is
patterns of sound. This may help to
explain why most people find simple
sounds such as sinusoidal waves to be
very uninteresting, since the most in-
teresting sounds to us are complex
sounds and complex sequences of
sounds.

Joining The Halves

With regular exposure, the human
ear is capable of consistent and
seemingly endless improvement in its
ability to analyze complex sounds. At
the same time, becoming ever more
intolerant of minor aberrations in per-
formance which would have been
perfectly acceptable only weeks be-
fore. This characteristic makes it ex-
ceedingly difficult to establish any
meaningful long term standards for
analyzing state-of-the-art develop-
ments in musical reproduction.

The uncommonly complex de-
mands placed both on recording
technology and product design by the
unrelenting pursuit of higher ac-
curacy reproduction on the part of
the audio enthusiast over the last ten
years has spurred several major ad-
vancements in audio quality. As more
and more information is generated
concerning the intricacies of human
hearing, the nature of three-dimen-
sional musical space, the causes and
effects of linear and non-linear dis-
tortion, etc., the need for meaning
and consideration of long-term con-
sumer benefit in the application of
our expanding knowledge into
worthwhile products will require a
careful balance of our scientific and
artistic best efforts. How else can we
adequately serve an industry that de-
mands excellence in both areas?

This author argues not for an an-
archy of individual audio perceptions,
nor for the tyranny of technical speci-
fications, but rather the judicious and
intelligent use of both in designing
and evaluating high accuracy musical
reproduction equipment. The final
goal, of course, must be to provide
the highest level of musical satisfac-
tion possible under the circum-
stances. That is our business. VA
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Build A Low-Noise Preamp
With Weighting Filters

The device shown in Fig. 1 and
above is a measurement tool with
which you can properly evaluate the
signal-to-noise performance of your
hi-fi preamplifiers, power amplifiers,
integrated amplifiers, or any other sig-
nal-processing equipment that oper-
ates in the audio-frequency range.

Signal-to-noise ratio measurements
are generally made by measuring the
output voltage of an audio device
with no input signal, and comparing
this voltage to the output voltage nor-
mally present when the unit is proper-
ly driven. However, there are a few
factors which complicate this simple
technique. First, the noise output of
modern hi-fi equipment is so low that
it will not register on most a.c. volt-
meters. Second, even sensitive a.c.
voltmeters have input noise levels of
their own that are high enough to ob-
scure the measurement of extremely-
good audio equipment. Third, S/Nra-
tio specifications published by audio
manufacturers are determined from
weighted measurements, i.e., just the
noise within a certain frequency
range is measured. Therefore, what

M.). Salvati

you need (besides an a.c. voltmeter) is
a preamplifier of known gain and ex-
tremely-low internal noise to boost
the noise output of the audio equip-
ment under test to a level readable on
an ordinary voltmeter, and a filter net-
work that will duplicate the weighting
used by the manufacturer. The device
described in this article does exactly
this.

Theory Of Operation

The device consists of two main sec-
tions, a low-noise preamplifier and a
filter. The preamplifier boosts the lev-
el of the signal (noise) being mea-
sured to a level high enough to pro-
vide a readabie voltmeter indication
and to negate the effects of filter and
voltmeter internal noise. The filter
passes only those noise components
within specified, selectable pass-
bands.

Preamplifier Capacitor C1 couples
the input signal from jack J1 to transis-
tor Q1. This transistor and transistor
Q2 form a d.c.-coupled, negative-
feedback complementary pair with an
open-loop gain of about 4000. Feed-

back through pot R9 and resistor R5
sets the closed-loop gain at 40 dB
(100X). The gain throwaway of 400 sta-
bilizes the closed-loop gain and
makes the gain essentially indepen-
dent of transistor charactertistics and
battery voltage. Further d.c. stabiliza-
tion is provided by deriving the bias
voltage for transistor Q1 from the
junction of resistors R10 and R11.

Pot R8 sets the d.c. output voltage
of the preamp at zero. Pot R9 provides
fine adjustment of the feedback so
the preamp gain can be precisely ad-
justed to 100X. Diode D1 protects the
input transistor from negative-going
input spikes. Capacitor C2 adjusts the
upper -3 dB point of the amplifier
passband to 100 kHz, and provides
high frequency stability (phase mar-
gin). Switch S1 allows the preamp to
be energized independently of the fil-
ter section.

Filter Section The /nput terminals of
the filter section go directly to filter
network #1. This network (whose ex-
act configuration depends on the op-
tion you choose) forms various RC
high-pass filters in conjunction with

Fig. 1—The measurement tool for evaluating the S/N performance
of today’s high fidelity signal processing equipment.
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Ah So. Made in America
Made in America!?

We’d have to be crazy to take on the Our numbers stick it to the honorable
big Shoguns and their top-of-the-line competition, and we’re gonna get a slice
equipment if we weren’t absclutely of their market ’cause our stuff cuts it:

certain that inside of our new 203 like a classic samurai's sword.
preamp beats a heart of pure, solid-

state dependability—which is how we You don’t know us yet, but you will.
made our reputation with the pros to Go on in to your nearest BGW
begin with...solic. . dealer and take a listen.
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We Bow To No One.

BGW Systems: 13130 S. Yukan Ave., Hawthorne, CA 90250 213/973-8090 SYSTEMS
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Fig. 3—Weighting network filter options.
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resistor R17. These HP filters deter-
mine the lower -3 dB corner frequen-
cy of the filter-section passband. It is
the lower corner frequency that con-
stitutes the main difference between
the A, B, and C weighting networks.
The C network has a 20 Hz corner fre-
quency and a 6 dB per octave rolloff
rate. The B network has a 160 Hz cor-
ner frequency and also has a 6 dB per
octave attenuation rate. The A net-
work consists of two cascaded filters
each having a 280 Hz -3 dB corner fre-
quency. This provides an overall -3 dB
point around 800 Hz and a 12-dB-per-
octave rolloff rate, so the A network
really wipes out low-frequency noise
components.

Dual FET Q3 forms a high-imped-
ance, unity-gain buffer to drive filter
network #2. Transistor section Q3A is
a source follower; section Q3B is a
constant-current source for Q3A. By
using matched source resistors (R13
and R14), the d.c. output voltage of
the buffer is zero.

The capacitor(s) in filter network #2
forms an RC low-pass filter in con-
junction with resistor R15 and the out-
put impedance of the buffer. This LP
filter establishes the 10 kHz upper -3
dB corner frequency characteristic of
the A, B, and C weighting networks.

An operational amplifier connected
as a unity-gain follower serves as the
output stage so the filter can drive
low-impedance loads when neces-
sary. Switch S2 allows the filter section
to be energized independently of the
preamp.

Construction Notes

Options The first thing to do before
buying parts is to decide what you
would like in the way of combinations
of filters and connectors. The left-
hand side of Fig. 3 shows the physical
layout of several possible filter sec-
tions; the right-hand side of Fig. 3
shows the corresponding schematic.
When you decide which filter com-
binations you want, insert the sche-
matic section of Fig. 3 into the corre-
sponding spaces in the main schemat-
ic (Fig. 2) for a complete customized
schematic.

The input connector must be a
fully-shielded connector like an RCA
phono jack (specified) or a BNC con-
nector (as on author’s version). The
other connectors can be nearly any-
thing you prefer; the author’s version
uses double 5-way posts for maximum
convenience.

Parts Standard transistor radio bat-
teries are adequate for hobby, service,
and most lab applications. However,
for critical lab applications where ex-
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First the good news:

some reviews and comments on the new

Bose 901 SerieslIL.

MODERN

- >

“The Bose 901 Series 11l seems
to MR to be not only one of the
very best-sounding speaker sys-
tems available, but also highly
adaptable in terms of associated
equipment and listening environ-
ment.”

Dec.fJan., 1977

'fr"-ﬁf';" -\_‘ R NS

‘... its latest version of the Bose 901
system, on which the company’s
fame was founded, has teken it
into materials and, particularly,

MODERN

“The performance of the 901 Series Il is
superior to the 901 in that the bass is
cleaner and tighter; it has a better fre-

ency response; and it has a total sound
that soars, with a brilliance that defies
description.”

Volumne 1005

Wﬂ* = “"1»._.‘.._—--. sl

“It is difficult to refrain from us-
ing superlatives in describing the
performance of this speaker system.

“All things considered, we would
judge the Bose 901 Series H1—if
not the ‘best’ speaker system we
have yet tested— to be certainly the
equal of whatever could be called
the ‘best.””

technologies far beyond the pur- Jan. 1977

view of most speaker companies.”’

“Boston: Audio Hub Gity” by Michael Riggs . i - SRS p—————
March 1977 o tts TR e

g W s I TGy gy s A

Now better news:
you won't have to wait so long to get a pair.

When we introduced our new Bose 901 Series lll, we felt we  to buy 901 lll's. Because it wasn't long before demand

had made a dramatic performance breakthrough (frankly,  far outstripped our initial production capacity, and Bose
anything less would have been a disappointment for a dealers all over the world had to post the SOLD OUT signs.
speaker designed to replace the legendary Bose 901). Since then, we've substantially increased our volume

Then some of the experts had a chance to evaluate the (without sacrificing our very demanding quality standards),
901 1lI, and apparently they agreed, as you can see from the  and most dealers should be fully stocked very soon. So if
sampling of reviews and comments we ve reprinted here. you have 901 Series lll's on order, just relax and wait for

More important, a lot of people who appreciate good  your dealer to call with the best news:
music must have listened for themselves and decided “Your 901 ll's are in.”

MBOSE

No advertisernent can tell the full story of the performance of the Bose 901 Series Il and the technology
behind it. So we ve put together a comprehensive literature package, including a very detailed. full-color
brochure, a 20-page owner's manual, and a copy of Dr. Amar Bose's paper on “Sound Recording
and Reproduction” reprinted from Technology Review. This material can be obtained by sending®1.00 to

Bose, Dept. AU5, The Mountain, Framingham, Mass. 01701.



treme a.c. & d.c. stability is important,
use 8.4 volt mercury batteries.

Network capacitors NC1 and NC8
are not standard values. They are
“‘made”’ by connecting in parallel the
standard-value capacitors indicated in
the Parts List.

For home use, or other applications
where precision is not needed, wider-
tolerance resistors (5%) and capaci-
tors (10%) can be substituted for the
precision parts specified in the Parts
List.

Construction the size of the case
depends on the amount of panel
space needed to accommodate the
switches and connectors used on the
option you build. The actual circuitry
occupies very little space, as you can
see from Fig. 4. The largest thing in-
side the case is the pair of batteries.
However, the case must be one that
completely encloses the circuitry in
metal; plastic cases or open-ended
metal boxes are no good. (The au-
thor’s unit shown in Fig. 4 has a metal
cover that fits tightly over the open
side.)

The labeling of the filter-section
switches can be handled in either of
two ways. In Fig. 3, the identification
of switch positions is by natwork des-
ignation. This is preferable for audio

applications. In my unit (Fig. 1), the
switch positions are identified by fre-
quency. This is preferable when the
unit is used for other applications be-
sides audio work.

Parts Availability The Sony transistor
types | used in my unit are available
from Sony Parts Distributors through-
out the nation. However, there are

Fig. 4—Inside view with the
protective metal cover removed.

as the 2N4058 or 2N5087. The 2N3957,
2N5087, and 2N5089 are available from
Ancrona Corp., P.O. Box 2208, Culver
City, Calif. 90230.

Adjustment & Calibration

The filter section requires no cali-
bration or adjustment. For the pre-
amp section, proceed as follows:

0] -0
IN ouT % IN ouT @
4 - : L L oL
SHORT AMPLIFIER LOAD FILTER OR AC VTVM
UNDER TEST RESISTOR  PREAMP/FILTER
(PWR AMPS
ONLY)

Fig. 5—Test setup for S/N ratio measurements.

several less expensive American-
made transistors with suitable noise
characteristics. The 25C1632-xx48 can
be replaced by the Motorola MPS-
A18 and 2N5089. The first substitute is
especially recommended since it has
the lowest noise figure I've yet seen.
The 25A705 can be replaced by any
good small-signal PNP transistor such

THD @ max out
Noise rti (50-ohm source)

Power required

THD @ 2.5 V out
Noise rti
Power required

S e v

Table of Specifications
Preamp Section

Gain : 40 dB (100X)
Frequency response : 2 Hz - 100 kHz (-3 dB)
Input impedance : 100 kilohms

Output impedance : = 700 ohms

Max. input level : 15 mV rms

: 0.15 per cent

: 0.5 uV over 20 Hz - 10 kHz bandwidth
0.65 uV over 20 Hz - 20 kHz bandwidth
1.7 #V over 10 Hz - 100 kHz bandwidth

: 1.1 mA @ 9 volts

Filter Section

Gain : 0.dB (1X)
Input impedance : 100 k-ohms
Output impedance : 50 ohms
Max. input/output level : 5V rms

: < 0.007 per cent
: 9 uV over 157 kHz bandwidth
: +25mA @ 9 volts

Adjustment Connect a d.c. volt-
meter to the Out terminals of the pre-
amp section. Two minutes after set-
ting S1to On, adjust pot R8 for a me-
ter indication of 0 +0.1 volt.

Calibration Connect an audio os-
cillator to the In jack of the preamp
section, and adjust the input level to
10 mV rms as indicated on an a.c.
VTVM. Then connect the a.c. VTVM
to the Out terminals of the preamp
section and adjust pot R9 for a meter
indication of 1V rms.

Use

To measure S/N ratio with this de-
vice, assemble the test setup shown in
Fig. 5. Energize all of the equipment
and proceed as follows:

1. Set up the controls of the ampli-
fier under test for the input you wish
to test. Insert shorting plugs into that
input.

2, Connect a short piece of wire be-
tween the red preamp Out and red
filter Input terminals.

3. Set the filter network switches to
the network (A, B, or C) specified in
the manufacturer’s literature for the
input under test.

4. Adjust the voltmeter range switch
for a near full-scale meter indication.
If the reading is 1.0 volt or less, calcu-
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If you can see a difference,
imagine what yow’ll hear.

18

Magnified, you can see record vinyl wearing away. With same magnification, record viny! shows no wear.

You're looking at the solu-  distortion as “mint condition”  in a kit complete with a non-
tion to one of the oldest prob- discs played once. aerosol pump sprayer and
lems in audio—how to protect A by-product of dry lubri- ——
records from wear, while at cants developed for aerospace
the same time preserving full  applications, Sound Guard
fidelity. preservative is so smooth it

It’s called Sound Guard? reduces friction, yet so thin
and 1t's remarkable. (less than 0.000003") it leaves

Independent even the most fragile groove
* testsshow thatdiscs modulations unaftected.

Len Feldman in Radio
Electronics reports “At last!
The long awaited
record-care product
has arrived.
It preserves
frequency
response

treated with Sound

i

After 100 plays without Sound Guard.

Guard preservative played while reducing distortion and Identical test record after

100 times display the same surface noise” It's effective and 100 plays wih Sound Guarc.

full amplitude at all frequen- safe for all discs, from precious  velvet buffing pad, is avail-
cies and the same absence of  old 78's to the newest LP’s. able in audio and record
surface noise and harmonic Sound Guard preservative, —outlets.

Sound Guard keeps your good sounds sounding good.

*Sound Guard is Ball Corporation’s registered trademark for its record preservative. Copyright ©Ball Corporation, 1976.
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Decca
Record Brush.

No Side Effects

Most record cleaners use liquids. They
do the job. But not without side effects
which reduce the life of your records.

To see why, imagine you are examining
a record groove through a microscope
while various liquid cleaners are tried.
Ali the cleaners remove a lot of dust, but
even the best ones leave scme behind.
Since liquid was applied, this soft dust
dries into hard grit. While the stylus
could have pushed a few soft dust
particles out of its way, it must now
track hard grit particles like they are
part of your record. The result: distor-
tion. Not to mention stylus wear caused
by the new bumps and grinds it must
now traverse.

Decca’s research into these liquid side
effects, resulted in their pioneering of a
new, electrically conductive, carbon
micro-fiber - the bristles of the Decca
Record Brush. Each Decca Record
Brush contains one million of these ultra-
thin conductive bristles - 1000 enter
each groove removing dust, dirt - and
draining off static for lower surface
noise and expanded dynamic range.

Decca Record Brush. No fluids, no side
effects. Just keeps your records sounding
like the first time.

Decca Record Brush availabie at quality
dealers across the U.S. Sugg. list $14.95

ROGELCO INC.

160 Ronald Dr.,
Montreal, Canada H4X 1M8
Phone (514) 489-6841
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late the S/N ratio as follows:
S/N ratio (dB) =
20 log 100 x Rated output voltage
Step 4 voltage

5. If the indication in Step 4 is over
1.0 volt, disconnect the wire jumper
installed in Step 2 and move the cable
at the preamp In jack to the filter In-
put terminal.

6. Readjust the voltmeter range
switch for a near full-scale meter in-
dication. Calculate the S/N ratio as

S/N ratio (dB) -
20 log Rated output voltage
Step 6 voltage

If you built one of the options with
selectable upper corner frequency,
you can also measure the S/N ratio
over the traditional audio passband
(20 Hz - 20 kHz) by setting the net-
work swtich “C” (to set the 20 Hz low-
er corner) and the 20K/NET switch to
“20K" (to set the 20 kHz upper cor-

follows:

ner). A
PARTS LIST
Reference
Designation Description
Q1 SONY 25C1362-xx48 NPN transistor (see text)
Q2 SONY 2S5A705 PNP transistor (see text)
Q3 2N3957 or 2N3958 dual FET
IC 741 integrated circuit, TO-5 or DIP-8 case
n RCA phono jack (Switchcraft 3501FR)
BP1,BP3,BP5 Red 5-way binding post
BP2,BP4,BP6 Black 5-way binding post
$1,S2 DPST slide switch
B1,B2 9-volt transistor radio battery
D1 High-frequency silicon diode (1N914, 1N4148, etc.)
R1 470 kilohm 1 per cent 4W metal-film resistor (Dale CMF-65)
R2 150 kilohm 1 per cent W metal-film resistor (Dale CMF-65)
R3 1000 ohm 5 per cent %W carbon resistor
R4 68 kilohm 5 per cent '4W carbon resistor
R5 91 kilohm 5 per cent 4W carbon resistor
R6 8200 ohm 5 per cent YW carbon resistor
R7,R16 51 ohm 5 per cent 4W carbon resistor
R8 2.2 kilohm trimmer pot
R9 22 kilohm trimmer pot
R10 100 ohm 10 per cent 4W carbon resistor
R11 6200 ohm 5 per cent "W carbon resistor
R12 4700 ohm 10 per cent “4W carbon resistor
R13,R14 1000 ohm 1 per cent 4W metal-film resistor (Dale CMF-65)
R15 33 kilohm 1 per cent %W metal-film resistor (Dale CMF-65)
R17 100 kilohm 1 per cent %4W metal-film resistor (Dale CMF-65)
C1 0.68 uF 100V mylar capacitor
C2 330 pF 5 per cent mica or ceramic capacitor
C3,C4,C6,C7 10 uF 16V electrolytic capacitor
C5 47 uF 6.3V electrolytic capacitor
— 12 x 2V2 x 2Vs aluminum case (see text)
- 9V battery connector (2 req.)
Network Parts List
(notall parts are required for each option)
Reference
Designation Description
NS1 2-pole, 3-position rotary switch (Mallory 3123))
NS2,NS3 SPST slide switch
NR1 Same as R17
NC1 0.08 uF 5 per cent 100V mylar capacitor
(use .047 and .033 in parallel)
NC2 0.01 uF 5 per cent 100V mylar capacitor
NC3,NC4 5400 pF 1 per cent mica capacitor
NC5 430 pF 1 per cent mica capacitor
NC6,NC7 220 pF 1 per cent mica capacitor
NC8 0.07 uF 5 per cent 100V mylar capacitor

(use 0.047 and 0.022 in parallel)
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Who said you can’t see the
- quality of a speaker?

Look closely at the Sansui
yaa - SPseries.

16" woofer

Homment %
$P-7500X -

5 speakers. £-way LT Tmossove
120 watt peak Fend n¢ capacity
98 dB/W efficlenc~

15" woofer

SP-5500X . SP-75°OX
in a great speaker,
5 speakers, 3-way 1.C ¢ ossover quality can be seen as
oL IReak haacingEopacky well as heard. When you
o izl look at the Sansui SP
series —you’ll see what
we mean,
Go to your Sansui
franchised dealer and
ask for the SP-7500X.
Let your salesman
remove the handsome,
hand-carved Kumiko grille. The size
of the woofer is impressive —a massiva 16’ —
for arich and full bass. And for clean transparent
super-highs the SP-7500X speaker syslem features three
tweeters —two 2" “super-tweeters” ard an additional horr tw=zefter.
F speckm e S Notice the unusually large 8" cone rrid-rarge driver whicy adds a sense ~~
70 watt peck 1anfing capaci y of presense and creates a smooth trc sition between the highs and lows. "he -
:POJdBrw'en ciamcy four-way crossover network is built around a ferrite-core inductor with high-voltage capacitors to
M keep distortion way down over the entire audio range.
Now listen to the SP-7500X. Turn up the power. This spaaker can handle lots of it. (130 watts
peak). And always with unusually high efficiency.
The Sansui SP serles is available in four models. One will certainly be ideal for your own
budget and listening preferences.
All speakers simulated walnut grain enclosure.

Awhole new world of beautiful sound

L=

SP-2500X

SANSUI ELECTRONICS CORP.

—— Woodside, New York 11377« Gardena, California 90247 » SANSUI ELECTRIC CO., LDT, Tokyo, Japan

SP4s00Xx 3 SANSUI AUDIO EUROPE SA., Antwerp, Belglum - In Canada: Electronic Distributors
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SONY

M S
TEREQ / Py RECEWER | STR-6800 5

POweR

Sony’s new, more
powerful STR-3800SD
receiver should get a
warm reception. Because
it not only loc«s different
from other receivers, it /s
different.
It has some features
found in more expensive
separate components —and
other features “ound
nowhere else a- all.
The most-used con-
e trols all in one place.
Electronically, t would have
been convenient for us to scat-
ter the level centrol, tuning
knob and inpu: and tape selec-
tors all over ou- receiver. Instead
we grouped them in the upper
right-hand corner —so they're
convenient for you.
2 A dial pointer that dou-
e bles in length when it’s
close to a station. Together with
the signal strength meter and the
center channel meter, this Sony
innovation constitutes a system that
helps you tune faster and more
accurately.

A muting switch —great if

e the phone rings. Flick it
down and volume d-ops. Flick it
back up and volume goes back up to
where it was. And tFis muting switch
is right where it should be —right
next to the level control.

4 A stepped level control to

ekeep both channels equal.
It guarantees unprecedented accu-
racy—to within 15 db instead of 1 db.
And it guarantees it over the whole
volume range instezd of just in mid-
volume.

MOS FET front end elec-

e tronics unitized tuning.
The 4-gang tuning section and all its
associated electronic parts-are
mounted on one suc-assembly. So

10 sound reasons to
buy our new receiver:

Plus its sound.

DU 00L8Y gygy

temperature differences don't affect
these circuits —the receiver tunes
the same whether it's cold or warmed
up. And, with MOS FET, the receiver
has a very wide dynamic range.
Dolby noise reduction
e system. As more and more

stations broadcast in Dolby, you can
really use a Dolby system. And ours
has a definite advantage: Instead of
being an optional extra, it's built in—
operated from the front panel.
7 Phase locked loop. It

e gives you greater stereo sepa-
ration and less distortion.




]98 MH,

= 020

e =

LEC (low emitter concen-
e tration) transistor. This
piece of advanced design in the
preamp phono stage assures yoL
tight RIAA equalization pius low
noise, low distortion and a widz
dynamic range. It's a Sony exclusive
An acoustic compensator
e for easy control of highs,
lows and middles. A conv21-
tional loudness control cnly tets. you
boost bass. Our acoustic compensa-
tor has three positions: For trLe

FUNCTIGN

Ioudness compensation, for bass
boost and for mid-range presance.
1 Sony’s most pcwerful

e receiver. It de ivers 80
watts minimum RMS continuous
power per channel at 8ohms from
20 Hz to 20,000 Hz with no more
than015% total harmonic distortior..
It has a direct-coupled ocwer ampli-
“ier with true complementary sym-
metry output stages.

»

And more. Tathese
specifications (-emem-
ber, we state them con-

servatively), add Sany's
proven reliability And
you get a receiver that
produces a sound that'll
- make you understand why
- you have ears.
That's the STR-
6800SD at $600. Or, fo- less
power and a few less features
—but no loss of fidelity—the
STR-5800SD at $500 and the
STR-4800SD at $400 (all sug-
gested retail prices).
A sound investment.
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