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The average $600 receiver sounds as good as the new
Pioneer SX-650 until you start listening to prices.

If $600 is your kind of price, an SX-650 should qualify
as your kind of receiver. Not only will it give you the kind of
features and sound quality youd expect for that kind of
money; it'll also leave you with roughly half your receiver
budget unexpectedly unspent.

But suppose your idea of a receiver price is somewhere
under $300: The SX-650 is going to sound better to you than
anything you thought you could afford. Because it has more
power, a wider frequency range, less distortion, and tar
greater versatility than most other receivers in that category.

All this might sound a little extravagant; but an authentic
breakthrough, an achievement like the SX-650, doesn't
happen often. Weve learned that when our promises seem
to sound especially rich, the best thing to do is simply
review the facts.

[t's a fact that the SX-650 provides a continuous power
output of 35 watts per channel, min. RMS into 8 ohms, from
20 to 20,000 Hz, with no more than O.3% total harmonic
distortion. It also delivers each instrument and voice at its
intended level, balanced within+ O.3% of the RIAA curve.

The facts of its stereo separation, selectivity and
sensitivity, however, must be experienced: numbers are

impressive, but sometimes only hearing is believing.

Youll also be impressed by what you don't hear from the
SX-650. You won't hear an assortment of background noises,
or the thousand miscellaneous acoustic devils that live in
the limbo between FM stations on lesser receivers.

On your next visit to a high fidelity dealer, listen to a
Pioneer SX-650 with any reasonably accurate speakers.

Youll find either its price or its performance amazing.
Depending on which you hear first.

VPIONEER

U.S. Pioneer Electronics Corp., 75 O~ford Drive, Moonachie, New letsey 07074, - ]
“For informational purpeses only, the SX-650 is priced under $300. The actual resale price wil! be set by the individual Fioneer dealer at his oprion.
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Leniek

FromEngland
With Lsove.

The Lentek Speaker System—elegant
in appearance, impeccable in sound.
The Lentek Monitor is a four-way sys-
tem with a nine-foot transmission-line
forextremelytightandflatbassresponse.

Lentek—so well reviewed by the cryp-
tic journal Gramaphone that we were
accused of bribery!—from England, with
love.

At American Audioport Dealers.
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WKLS, Atlanta, broadcasts
100% disc-to-air. That's why it uses
Stanton’s 681 series... exclusively.

Top notch broadcasters who capture a large shars of the
listening audience, are critically aware of the necessity to
achieve a superior quality of sound. Station WKLS is just
such a station.

As Bob Helbush, chief engineer, states: “We broadcast
100% disc-to-air except for some commercials. So, for
maximum quality sound and phase stability. we use the
Stanton 681 SE for on-the-air use. We consider it the ideal
answer for that application. And our program director uses
Stanton’s 681 Triple-E for auditioning new releasss before
we air them”,

And Don Waterman, General Manager, added: *‘Today,
every station in the SJR Communications group . . . all eight
of them, all in Major Markets . . . use Stanton 681 cartridges
on every turntable’.

There are good reasons for this vast acceptance. Stan-
ton’s 681 Calibration Series cartridges offer improved track-

Bob Helbush, Chief Engineer, making a quality contio! check using ¢ 681 cartridge.

ing a' all frequencies. They achieve perfectly flat frequency
respanse to beyond 20 Kc. And the top-of-the-line, superb
681 Triple-E has an ultra miniaturized stylus assembly with
substantially less mass than previously, yet it possesses
even greater durability than had been thought possible
to achieve,

Each 681 Series cartridge is guaranteed to meet its
specifications within exacting limits and each one boasts
the most meaningful warranty. An individually calibrated
test result is packed with each unit.

Whether your usage involves record-
ing, broadcastng or home entertain-
ment, your choice should be the choice
of the professicnals...the STANTON 681.
Write taday for further information to
Stanton Magnetics, Terminal Drive,
Plainview, N.Y. 11803.
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Empire’s
Blueprint For
Better Listening

No matter what system
you own, a new Empire
phono cartridge is certain
to improve its per-ormance.

The advantages of
Empire are threefold.

Cne, your records will
last cnger. Unlike other
magnetic cartridges,
Empire’s moving ron
design allows our diamond
stylus to float free of its
magnets and coils. This
imposes much less weight
on the record surtace and
insures longer record life.

Two, you get better
separation. The small,
hollow iron armat.re we
use allows for a tighter fit
in its positioning among
the poles. So, even the
most minute movement is
accurately reprocuced to
give you the spac= and
depth of the original
recording.

Three, Empirs uses
4 pcles, 4 coils, and 3
macnets (more than any
other cartridge) for better
balance and humrejection.

The endresu tis great
listening. Audition one for
youreelf or write for our
free brochure, "How To
Get The Most Ou- Of Your
Records.’ After you com-
pare our performance
specifications we think
you Il agree that, for the
money, you can't 4o
better than < & Z
Empire. \ /\..* /,9

& &

Already your system so>unds better.

Empire Scientific Corp.
Garden City, New York 11530

Check Mo. 13 on Reader 3ervice Card

Joseph Giovanelli

To Leave On, or
Not to Leave On

Q. A few of my friends, who work
at a local FM station, tell me how I am
causing the downfall of my stereo
equipment by turning it off when not
listening to it. At the radio station all
equipment, except motors, is con-
stantly on. Keeping the equipment
on, they say, will prevent power
surges and prolong the life of my
equipment. What do you suggest for a
home system?—Larry M. Bauer, Day-
ton, Ohio.

A. | don’t think it makes much dif-
ference in terms of a home entertain-
ment system whether the equipment
is left turned on, or whether it is
turned on when it is to be used. With
tube equipment, especially when it
was to be used frequently, it was a
good idea to leave it turned on, but
with solid-state equipment, | don't
think this is necessary.

It is true there are power surges
which occur when a piece of equip-
ment is turned on, and this takes place
because the filter capacitors must’
charge up and the charging current is
initially very high. However, if the ca-
pacitors and diodes are of good quali-
ty, these surges will be easily be han-
dled and will not degrade the life ex-
pectancy of the equipment.

As you can see, if the broadcast
equipment was repeatedly turned off
and on the power surges might be a
factor in the deterioration of the
equipment, not to mention the physi-
cal wear and tear on the switches
themselves. But under average home
equipment conditions, these factors
are not problems.

Power Failure and
Equipment Protection

Q. Suppose a fuse blows or a circuit
breaker trips shutting off power to the
stage during a rock concert. Does it
matter if all the equipment is left
turned on until power is restored? Or
is it better to immediately turn off all
equipment, wait until power is re-
stored, and then turn on the equip-
ment, one unit at a time?—Thomas
Young, Thomaston, Conn.

A. | prefer to turn off all equipment
when a fuse or circuit breaker shuts
down the equipment as this avoids
unnecessary line voltage transients.
Although nothing will happen most of
the time, there is always that one
chance that a high-voltage spike can
damage some components. So play it
safe and turn all the equipment off.
Then turn it on, one component at a
time, once the power has been re-
stored.

50 and 60 Hz Strobe References

Q. As is commonly known, all a.c.
power line circuits are designated as
60 Hertz. | have noticed, however,
that some turntables include strobos-
copic reference markings for 50
Hertz. What exactly is 60 Hertz in a.c.
power line circuits? What is the pur-
pose of the 50-Hz reference mark-
ings?—Chris H. Jones, Boone, N.C.

A. In order to transmit electric
power efficiently over great distances,
alternating current is used. In this
country, the number of complete al-
ternations per second has been stan-
dardized at 60 per second, or 60 Hz.
Having an accurate standard power
line frequency is important because
some devices, such as turntable mo-
tors and electric clocks, are sensitive
to power line alternation frequency. If
that frequency changes, the speed of
rotation changes. (With d.c. servo
motors and the like, some turntables
are not frequency dependent.)

Another reason why a standard
power line transmission frequency is
important is that this enables us to use
that frequency to determine the cor-
rectness of turntable speed. Because
of the constantly varying voltage on a
power line, an electric lamp, especial-
ly fluorescent or neon, will flicker at
the speed of the power line alter-
nations. This fact is taken advantage of
by the strobe markings found on
many turntables. The spacing be-
tween any two successive dots is such
that, when the table is rotating at the
correct speed, the speed at which
dots pass by an observer exactly cor-
responds to the flicker rate of the
power line. Because of this fact, the
dots appear to be standing still when
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“‘Super’ FM tuners are usually priced from $1000 up.
Sansui’s new model TU-9900 tuner,at

(under) $450* matches (their) performance...,
at least in the most important respects”.

Julian Hirsch, Hirsch/Houck Laboratories

These are excerpts from the Julian Hirsch
test report on Sansui‘s new Model TU-9900 as it ap-
reared in Popular Electronics, January 1977.

“The Model TU-9900 ... is an ideal mate for
the highest quality amplifiers and speaker systems
... |t is] esthetically impressive ..... The S/N at 65 dBf
('000uV) was 74 dB in mono and 71.5 dB in stereo
while distortion measured an incredible 0.021% and
C.052% respectively. (These figures ... leave no
doubt that the tuner has stretched the capabilities of
cur tast equipment to its limits) ..... Image rejection
was unmeasurable, exceeding the 100 dB range of
cur test equipment ... Stereo channel separation
was almost as unbelievable as the distortion figures,
exceeding 60 dB from 60— 600 Hz ..... The alternate

channel selectivity |narrow mode] was unmeasurQ-
ble (greater than 100 dB) and the adjacsnt-channel
selectivity of 17 dB was one of the best we have
ever measured on a tuner ...

“Clearly, the Sansui Model TU-@900 tuner is
a very superior performer ... |land] any untoward
sounds heard via this tuner originate from the FM
station ..... In sum, this separate tuner excels ir vitually
every area of FM performance.....It's a tcp value unit.”

Visit your nearest Sansui franchised dealer
today for a demonstration of the TU-9200 or any of the
other models in Sansui’s impressive line of amplifiers
and matched tuners, the AU/TU series.

A whole new world of beautiful music.

Fit Serep
L

SANSUI ELECTRONICS CORP.

M P Ao FMong : ~,

25
} )

TU9900 Sansui  AM/FM Stereo Tuner
jmwmm l‘
=5 IR B N
A N e U] A
M"ﬁ ) T
°Cm|mm e

E « Woodslde, New York 11377 - Gardena, California 90247
Sasistai  SANSUELECTRIC CO.. UD.. Tokyo, Jaoan
SANSUI AUDIO EUROPE S.A., Antwerp, Belgium - In Canada: Electronic Distributors

*Approximate nationally advertised vaiue. The actual retail price will be set by the individual dealer at his option,
Check No. 33 on Reader Service Card




Amati,
Batista,
Bechstein...

.. SME: a worthy companion for the
world’s great instrument-makers. The best
reproduction of music, either by electronic
or accoustic means, requires a combina-
tion of sensitivity and strength : sensitivity
to the delicate vibrations which make up
the sound, but strength enough to ensure
that only the right vibrations are heard.

The SME arm achieves this delicate
balance by preciston engineering, setting a
standard that others have triec to equal.
Now with improved lift, the SME arm
remains the essential component for a
complete sound system.

For complete specifications and inde-
pendentreports, write to:

Dept 1439, SME Limited

Steyning, Sussex, England. BN4 3GY

Exclusive distributors for the U. S
Shure Brothers Incorporated

222 Hartrey Avenue

Evanston, Illinois 60204

and in Canada:

A. C. Simmonds and Sons Ltd
975 Dillingham Road

Pickering, Ontario, L1W 3B2

The best pick-up arm in the world
Check No. 138 on Reader Service Card

the table is running at its correct
speed, and appear to move when the
speed is not quite accurate. The ap-
parent motion is because the dot trav-
els either a little more or a little less
than the actual distance between two
dots during the period between flash-
es of the lamp.

While it is universally recognized
that alternating current offers the
most efficient means of power trans-
mission, the frequency of alternations
used has not been agreed upon from
one nation to the next. The United
States and Canada have standardized
their power line transmission rate at
60 Hz; much of the rest of the world
has standardized on a power trans-
mission frequency of 50 Hz.

Therefore, for a strobe card to be
useful at 50 Hz, the spacing between
successive dots must be greater than it
is for 60 Hz, to correspond with the
slower flicker rate of the 50 Hz power
standards. You can see the differences
in dot spacing when examining a
strobe card having both sets of speed
references.

If a turntable is to be sold world-
wide, it is convenient for it to have
both 50 and 60 Hz speed checks, so
that no changes need be made when
supplying the components for one
country as opposed to what is re-
quired in another.

Additional Phono Cable

Q. | am rearranging my com-
ponents and | find that | need three
more feet to connect my auto turn-
table to the preamp. Can standard ca-
bles which come with the table.
or, to the existing low-capacitance ca-
bles wthich come with the table.
(These are presumably for CD-4 appli-
cations.) The standard cable to which |
am referring are the usual Switchcraft
type as used between tape deck and
preamp, or from tuner to preamp, etc.

Is it necessary to acquire the exact
same capacitance cables for attach-
ment as are now on the auto turn-
table?—). Paul Browne, Garden
Grove, Cal.

A. If you are not using a CD-4 de-
modulator and cartridge, chances are
there will be no degradation of per-
formance with the extra cable. How-
ever, because the extra length does
raise the possibility of hum pick-up,
be careful as to how you route this ex-
tra cable. Keep it away from a.c. lines
and well clear of speaker lines. In the
latter instance, the problem is not one
of hum but rather possible oscillation
at high volume levels, especially
where the treble is advanced.

If you are using a CD-4 system, then
you probably will get into trouble by
adding standard cables. In fact, even
the addition of more low-capacitance
cable might reduce the carrier signal
to a level where the demodulator
would not work properly.

High and Low Impedance
Microphones

Q. ! would like an explanation of
the differences between low- and
high-impedance mikes. What are
their physical differences, and why
the use of one as opposed to the use
of the other’—Thomas Young, Tho-
maston, Conn.

A. The impedance in low-imped-
ance mikes ranges from 50 Ohms up
to about 600 Ohms, while the high-
impedance mikes go from about
25,000 Ohms up to several megOhms.

High-impedance mikes suffer from
degraded performance with their
high frequencies drastically rolled off
by any reasonable length of micro-
phone cable, a 20-foot cable might
have response down 6 dB at 10 kHz. A
low-impedance mike may be used
with hundreds of feet of cable with
essentially no loss below 20 kHz.

The low-impedance mikes over-
come this problem, and the higher
quality public address systems were
always designed to accommodate
low-impedance microphones. As all
solid-state input circuits tend to be of
low impedance, these mikes are the
best choice, even for the less ex-
pensive equipment.

While the outward physical ap-
pearances betweenthe high- andlow-
impedance mikes are similar, a com-
plete description of the various types
would be too lengthy to go into in this
column. Generally, however, ceramic
and crystal mikes are of the high-im-
pedance type, while the dynamic, rib-
bon, and electrostatic ones are usually
of the low-impedance design.

At the present, the dynamic mike is
the most popular. These employ a
small diaphragm and a voice coil, sim-
ilar to a dynamic loudspeaker, moving
in an intense permanent magnetic
field. Sound waves striking the surface
of the diaphragm cause the coil to be
moved in the magnetic field, thus
generating a voltage proportional to
the sound pressure at the surface of
the diaphragm.

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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As the photograph above so eloquently expresses,
these are not plain-vanilla loudspeakers.

They're the new B:1-C VENTURI Formula 5 and For-
mula 7 Monitor Series speakers.

And they embody the most innovative thinking, and
the most advanced technology, in speakers today.

Beyond delivering exceptional clarity, bass response
and dynamic range, these speakers perform a series of
monitor functions that improve the rest of your system.

Amplifier ‘Clipping. Until now, there's been no way
for the user to accurately identify amplifier distortion
(clipping), or the precise point at which it takes place.

But these new speakers come with a test record that
lets you pinpoint the output level where your amplifier
begins to clip the peaks of the waveform. (Its maximum
‘clean’ output.)

The CLIPPING INDICATOR (center-right, above) is
then set to that threshold. Once matched to your particu-
lar amplifier, the indicator lights when clipping occurs.

And by observing that signal to lower amplifier vol-
ume, you eliminate a major source of distortion.

Speaker Overload. Where an amplifier has the
power to overioad speakers before clipping, this same
circuit can be set to serve as an early warning device.

However, if overload persists, both the Formula 5 and
7 automatically shut off the power to the stressed speaker
component.

Individual OVERLOAD INDICATORS will identify the
component affected, and help you trace the prob-
lem to its source.

Tonal Balance. Scientists have demonstrated
that the ear is not a perfect musical instrument.
As sound levels are lowered, the ear rapidly loses
bass and treble tones.

So B:I-C developed the DYNAMIC TONAL BAL-
ANCE COMPENSATION circuit (patent pending).
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It automatically adjusts speaker frequency response,
as volume changes, to compensate for what the ear can't
normally hear.

Musical balance is thus preserved.

Sound Pressure. The Formula 7 can even let you
see what you're hearing.

That bank of indicators (left-center) displays SOUND
PRESSURE LEVEL. As speaker output increases, they
light in sequence.

Thechartinterprets the readings, and relates them to
the size of room and the listening distance.

The indicators can also be used to correct for channel
imbalance in phono cartridges, amplifiers, tuners, tape
decks.

System Monitors. What we have here, as you may
have sensed, is a long-overdue role reversal. -

Until now, a speaker had to take what-,
ever the system dished out, and make
the best of it. Now we have speakers
with the brains to control the system.

The Formula 5 and For-
mula 7 elevate the loud
speaker to a new and
larger role in the stereo
system. That of a system
monitor, with the ability to
make your entire system
nerform better.

B'I-CVENTURI
Westbury, N.Y. 11590.
BI'C, BI'CVENTURI and =
BICONEX are trademarks of British
Industries Co. Division of Avnet, Inc
In Canada, CW. Pointon, Toronto.

BIC VENTURI SPEAKER SYSTEMS

TOMORRDOW'S TECHNOLOGY TODAY

Check No. 7 on Reader Service Card



Edward Tatnall Canby

Two spaces in one? That weird bin-
aural/stereo double space from JVC |
described last month in anly the be-
ginning of what’s new. Did you read
Len Feldman, in Audio last December,
on two of the new home synthesizers,
delay/reverb makers that create syn-
thetic halls within our living rooms? If
anyone could get me to understand
the inner technicalities of these de-
vices, it had to be Len, but what inter-
ests me comes beyond where he left
off, and where | have to start, being
an audio musician.

1929 and for just this reason, to give
the music a place to exist in.

Liveness, | remind you, was one of
the great discoveries in the history of
recording though it was surely an ac-
cidental one at the beginning. Elec-
trical recording had suddenly made it
possible to take down sound in large
places, at a distance, at low levels;
whereas the earlier acoustic-powered
horn required ultra-close-up per-
formance—or else. Liveness as such
had never been recorded before.

But by the mid-thirties all had
changed. Perceptive ears had heard,
and recording engineers came to un-
derstand, that this very smearing and
blurring, if recorded, could in fact
bring a suggestion of place, of sur-
roundings, to a recording and so into
the home. Thus, we left behind that
drastic acoustic vacuum in which ear-
lier performers had to exist, like it or
not. Play an old Caruso and you will
hear it. A voice disembodied, without
space or distance. Like trying to talk

naturally in an an-

What do these gad- - ——
gets do to the sound
of recorded music,

already  well en-
dowed with space?
Some  astonishing (
things. See Feld-
man’s last  para-
graph.

The new devices

take your present

audio signal, from
tape, disc or broad-
cast and out of it
fashion a new and
variable surround,
produced artificially
—a concert hall, a
church, gymnasium,
Olympic swimming
pool or even a se-
date front parlor, all
to choice and taste
via pushbuttons.
And not one bit of it
is in the recording
itself. Amazing how

ay
5 ,Y.r
ol - - T -

echoic chamber—
ever try it? Under
the circumstances
Caruso et al. did
remarkably well.

Sonic Symbiosis
Well, you know the
rest. Much later we
began to add extra
reverb from out-
side sources, first
naturally via echo
chambers (that fa-
mous indoor fire
stairway at CBS),
then via the various
synthetic  analogs,
from wire springs
and metal plates to
digital delay lines.
But mind you, this
was all a part of rec-
ord production; every
last bit was built
into the final pro-
duct, which was de-

we can trick the
ears into hearing what isn’t there—
but isn’t that the art of sound repro-
duction?

These illusions, of course, can’t be
had out of your stereo pair. They need
surround sound—how else are you
going to get all four walls and yourself
inside? And so the same old story in a
new twist; we tailor the sound of mu-
sic so as to make one space out of an-
other, your living room. Only now
this is Space No. 3. The recording al-
ready has its own built-in space,
doesn’t it? We’ve had room sound,
liveness, in our records ever since c.

Now, oddly, you will find that the
earliest electric recordings, much like
the old acoustics, are remarkably
dead in sound, if louder and wider in
tonal range. Apparently the engineers
took it for granted that we still wanted
direct sound, free from any smearing
and blurring by room reflections. A
reasonable thought and it still held
sway a decade later in the New York
NBC Studio 8-H, where Toscanini put
forth symphonic music in an all but
anechoic surround, including silk
programs that wouldn’t rustle. Dead
was good, or so they thought.

livered to you com-
plete and ready to play. And in truth,
aside from volume levelsandtone con-
trol plus maybe a bit of contouring, we
have not really done much to alter
that package in our homes, if we dis-
count the urge to push speakers
around, to add drapes, throw out rugs
and, of course, to buy new equip-
ment, all to help the recorded mes-
sage do its thing. No longer! Now we
can use that message as so much raw
material for an entirely new space,
right on top of the built-in recorded
space and the space of your living
room. Triple exposure, 1'd call it.

AUDIO e March 1977



Is there going to be any reason, you
may ask, why we should continue to
build space into our recordings—
which is the whole art? A point for
engineers to ponder! Of course you
must have some concert space, in
classical, at least, because the musi-
cians require it; but in theory it isn’t
necessary, or won't be once we all
have inexpensive space makers in our
lovely living rooms. We may! As they
say, it is within the realm of probabili-
ty.
And so the art of recording be-
comes semi-redundant? We may soon
be receiving the product like a sonic
kit, partly finished. We add the rest.
Either that, or we have the sonic re-
dundancy of all time, this triple spac-
ing thing.

Well, no. Those two words sum up
my recent long and fruitful session
with the thing itself, the one that
caught up with me—Audio Pulse. No,
it is not redundant at all, unless push-
ed to extremes. | wouldn’t have be-
lieved.

No, not in my own home was my
reaction. For it instantly struck me
when 1 first heard the enthusiasm for
Audio Pulse (a catchy name) that as a
record reviewer | had no business
adding new synthetic spaces to those
already recorded and intended. Neat
point of ethics. | still want to know
what the recording engineer had in
mind, within the permissible vagaries
of my own equipment and listening
room. So | am not using Audio Pulse
or any other synthesizer at my home.
And this even though | do use quad-
raphonic enhancements, as well as QS
and SQ decoders, to doctor up my
stereo, because all of these make use
of spatial clues already in the record-
ing. See what | mean?

So one engineer friend raved about
Audio Pulse for the entire AES con-
vention last fall; he had bought it as
part of a modest $15,000 equipment
update. | was invited, but he lives
thousands of miles away. When | later
ran into still another young enthusiast
(this concept definitely appeals to hi-
fi youth), | moved fast; he was only a
mile or two from my weekly com-
muter route out of New York. So in no
time you would have found me walk-
ing into a strange place and a brand-
new listening room, to hear what |
could hear.

Aural Reorientation

Now when | first enter such a room,
with reproduced music playing, | hear
just one thing, the room itself. Strange,
indefinable, confusing, different. |
am at sea. | have lost my sonic bear-
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ings. | cannot judge anything in the
way of sound until this initial confu-
sion is sorted out, and that takes time
—listening time. It should, of course,
for anybody who listens to more than
audio machinery. Half an hour, may-
be, preferably a lot more. Then, in
all due time, the room just fades away
and you can hear what is in it.

I climbed a flight of suburban stairs
and landed in the center of a sidewise
oblong space full of equipment and
roaring with music. Jargon! Held my
ears. | couldn’t even see which way

Now, in a few minutes, you can accurately
“tune” the frequency response of your stereo
system and room environment to a flat + 2 dB!
AR you need are your own ears and a Sound-
craftsmen EQ (with its step-by-step instruction
record) to transform your listening room environ-
ment into an acoustically-perfect concert hall!
You can also perform many other vital EQ
“musts” thru our exclusive 10-point TOTAL SYS-

was front—! was helpless until | got
that straight—front speakers to my left
(as 1 entered the room), back to my
right, and a third pair right in the
middle. Audio Pulse goes beyond
four when you have the stuff to do it.
Loud music, very clean, from Phase
Linears and such, and from decoders,
demodulators, enhancers, and on top
of it all—Audio Pulse. Phew—it was a
sonic mess, at least as | heard it. Ta-ta-
ta-ta! Was that a built-in, intended
echo, in the music, or had Audio
Pulse done it? | didn’t ask. | would not

TEM program. You can easily adjust for; ROOM
CHANGES such as drapes open or closed, REC-
ORDS like old 78's or new discs that a recording
engineer mixed-down to poor tonal balance,
TAPES with recording or production deficiencies.
AM or FM transmission variations, SPECIAL-
LISTENING idiosyncrasies such as specifically
boosting or cutting an orchestra’s brass section.

“TOTAL-SYSTEM EQUALIZATION" requires more than just an “EQUALIZER.”—Only the SOUNDCRAFTSMEN 10-POINT
PROGRAM provides you with all of the indispensable features and accessories you need.

£ ATLEAST 24 dB TOTAL CONTROL OF EACH OCTAVE
A UNIT THAT WILL ADD ZERO NOISE AND DISTORTION
A GRAPHIC DISPLAY FOR EACH “EQ" CURVE
THE ABILITY TO EQUALIZE TAPE RECORDINGS

! VISUAL ZERO-GAIN BALANCING INDICATION
z FULL-SPECTRUM BOOST OR CUT CONTROLLABILITY
3 AUTOMATIC OUTPUT-OVERLOAD WARNING SIGNALS
4 AN ACCURATE METHOD OF READING 1 dB SETTINGS
g YOU NEED AN ACCURATE. EASY-

TAL EQUALIZATION: SOUND-
CRAFTSMEN includes Test

Record recorded and de- L
signed exclusively for ¢
SOUNDCRAFTSMEN equali-

zers, Without any expensive
test equipment or technical
knowiedge. you can quickly
tune the acoustics of your
room, just by following the
announcer's step-by-step

directions,

YOU NEED A MEMORY SYS-
TEM FOR “EQ SET-RESET
REFERENCING‘*: SOUND-
| CRAFTSMEN provides you with
a quantity of “COMPUTONE
| CHARTS' for recording the ex-
act setting of each octave con-
trol for future reference and
resetting. Automatic '‘Instant-
Memory Programming’' is read
ity available by cutting off the
“'Computone Chant,” hoiding
against front panel, and mov-
| ing up knobs into position

S el

“THE PERFECT PRE-AMP” . ..
for all the great new Super-Power amps -— rated RP2212
“‘State-of-the-Art'* and “Best-Buy” In magazine
Test Reports. PE2217 has ALL RP2212 features, | RP2204
PLUS 4 separate phono preamps, 3-tape dubbing/
patching, front tape in/out, etc.

PE22]7 (inc. Cobinet or Rack Mounts) $529.50

20-128. .

GUARANTEED SPECIFICATIONS

FREQUENCY RESPONSE: -0 5 dB 20-20,480H7
THO: Less than 1% @ 2, Typ: .05% @ 1 v.
S/M RATIO: Better than 106 4B @ full output
Beflar than 96.B @ 2 v. RMS.
FILTER TYPE: Toroidat and Ferrite core
INDIVIDUAL OCTAVE-CONTROL RANGE: Minimum - 12
@B (Typ =14 B}, mach octave rentered st 30 60,
120, 240, 450, 980. 1970, 3840, 7880, ana 15.360s.

.
(Includes Cabinet or Rack Mounts)

(Sams x5 2212, sacept no LEO'S)

{Same a3 2212, except no LED's and
Yape £Q thru rast pansl patching)

THE “WHY'S AND HOW'S
OF EQUALIZATION,”

an easy to understand ex-
pianation of the relationship
of acoustics to your environ-
ment. This 6 page booklet = ==
369.50 also contains many unique d — "°
ideas on “How the Soundcraftsmen Equaiizer can
.50 measurably enhance your listening pleasures,” “How
typical room probiems are eliminated by Equaliza-
5299 50 tion,” and a 10-POINT “DO-!T-YOURSELF" £Q
P evaluation check list. so you can FIND OUT FOR
YOURSELF WHAT EQ CAN DO FOR YOU!

&Wm * 1721 Newport Circle, Santa Ana, California 92705  FOR MORE DETAILED INFORMATION, CIRCLE READER CARD

Check No. 50 on Reader Service Card
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even look at the unit for the first half
hour or so, and | fear my friend got a
bit discouraged. | was simply listening
to that room. All sorts of music, classi-
cal, pop, direct, Pulsed, SQ’d, or sev-
eral combined.

But patience is rewarded. After a
sandwich, | began to hear. The room
was going away, the music emerging.
It happens. So we could go to work.
My first thought, of course, was re-
dundancy. Three spaces? My second
thought was to play records | already
knew well. Best test you can imagine,
for a safe listening anchor. Give you
only one example—what better than
the test pressing of my own forth-
coming disc, the Canby Singers (Jos-
quin Des Prez, Melchior Franck),
recorded in a gorgeous big church
acoustic with great bass and inspiring
reverb. Add more space to that?

Well, you'd never guess. To my as-
tonishment, Audio Pulse produced no
redundancy at all that | could hear,
nor any sense of several super-
imposed spaces. Not even in this ex-
tremely reverberant recording, a
tough test. Nor any confusion, added
distance, loss of presense. You could
of course achieve extremes via the
controls, maximum slow decay and
longest delay. The Olympic pool
sound. But you don’t have to. There

are choices, shorter delay (i.e. a small-
er synthetic room), quicker decay (i.e.
not so live). | very quickly found a
right and tasteful combination, which
left the musical effect unchanged and
unblurred but the sense of present
space startlingly enhanced. Like the
original! After all, I had set up the
mikes and conducted the music my-
self, right on the spot. And so | went
on to other records, with similar re-
sults, including the deadest record-
ings | could find and even some in
mono. Audio Pulse takes care of that
with ease, thanks to crosswise random
intermix as well as back-to-front de-
lay. Surround space out of mono!
That's really something. Note well,
you collectors.

Quadraphonic Quandary

Now all this was a serious revelation
to me. Not only does the synthetic
space work, but it goes beyond any-
thing 1 have heard in quadraphonic
recording, any system. Specifically,
there was that elusively quick, wide,
instant sense of space, of being there,
which is a phenomenon | treasure
above all sounds, having learned to
hear it in the flesh at a thousand real
concerts. | have waited and waited for
this to appear on disis, as decoded or
demodulated. It is present, fleetingly,

in a few rare four-channel discs when
everything is going just right. Period.
Too subtle, too quick, too mercurial,
for present disc.

Don’t jump too far. At least 95 per
cent of the spatial impression we need
does get through on disc via the vari-
ous systems including stereo. Many
people can’t even hear that last elu-
sive five per cent. | myself am devoted
to my four channels and the various
decode, enhance, demodulate sub-
tleties that do in fact make my music
highly listenable. But what a mar-
velous five per cent, for those lucky
enough to hear it! The ultimate real-
ity, and it is the Audio Pulse clin-
cher—all synthetic.

The finest thing | can say, then, is
that unlike synthetic grapejuice or
genuine vinyl leather, Audio Pulse is
neither oversimplified nor crude, but
in some respects can do even better
than the normal packaged product.
Take that, you recording engineers. A
very sophisticated and carefully
thought-out device, both in the oper-
ating parameters (semi-randomized)
and the ingenious translation of these
into analog-digital-analog circuitry. |
do not think life will be quite the
same for me, even if [ don’t use a syn-
thetic space maker for record reviews.
Well, not yet, anyhow. A

It took 4 years to develop the computer based

design and analysis methods now in use at KEF.
New techniques that helped create the Cantata.
New mid range and 11" tweeter with the
famous B139 bass unit. Enclosing them in
atall new floor-standing enclosure, heavy
with coloration-beating laminations.
Optimising their performance with an
entirely new dividing network to the KEF
aB principle. Working all the time towards

a new level of ‘related design’.
But don’t just listen to an engineer
talking. Hear Cantata at your local
appointed dealer. Hear our bookshelf
Corelli and 3-way reflex Calindatoo . ..
created in the same programme.
Three sizes of speaker, one design
objective. Clean, uncolored sound.

“Great
speakers
don’t just
happen’

e
iy
X,
w KEF Electronics Limited Maidstone Kent England

Distributed in the U.S.A. in conjunction with

INTRATEC
399 Jefferson Davis Highway Arlington Virginia 22202

And in Canada: Smyth Sound Equipment Ltd,
595 Parc Industriel, Longueuil, Quebec J4H 3V7.
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_JVC Professionals.
The only receivers that
adjust sound to the
acoustics in your room.

Listening to a demonstration of music
systems at adealeris an excellent way to
make a buying decision. But it can be
misleading. Because what you hear inthe
dealer’s acoustically designed sound
room may not be what you hear at home.
The reason is simple. Sound gquality
is determined by various factors,
including the size of a room and its
acoustic elements. Drapes. Carpet.
Furniture. Windows. Ceiling height. Walls.
They all play arole inthe 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 unigue 5-zone control lets 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-
ciencies in old or poor recordings and the
placement of speakers. Nobody else has
this built-in feature. Nobody. And the only
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Exclusive 5-zone SEA graphic equalizer
system for better performance from
components and listening room.

way any other make cf receiver can
match the sonic versatility of these three
JVC medels is by your adding to it (at an
additional cost of $100 or more) a
separate, outboard graphic equalizer.
When you consider that you get the
built-in graphic equalizer plus JVC's

Check No. 16 on Reader Service Card

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 the #1 receiver to own.

JVC also offers the less sophisti-
cated, moderately priced S200 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.



A Very Different Stereo Receiver
From Advent.

2hiance [

The new Advent Model 300 is a unique stereo
receiver that, within its power capabilities, is
designed to sound as good as the best combinations
of separate-chassis preamps, tuners, and power
amplifiers.

At a suggested price of $269.95, the Model 300
receiver is designed for people who can appreciate
but generally not afford the level of sound quality
produced by the finest audio components. We think
there are a lot of people in that category.

The Holman Circuit.

A major reason why the Advent Model 300 sounds
the way it does is an entirely new phono preamp sec-
tion that is audibly equal or superior to any separate
preamp at any price. Designed by Advent’s Chief
Electrical Engineer, Tom Holman, the new circuit is
the product of exhaustive listening, testing, and
rethinking.

It came about largely because our checking of
preamps of all kinds and prices kept turning up no
reliable correlation between test measurements and
audible quality. That turned out to be because stand-
ard measurements for preamps weren’t checking
their performance under actual conditions of use—
a fact that became the center for our own develop-
ment effort.

We found, for instance, that frequency response
measurements weren’t being made with signals from
phono cartridges, but simply with the use of test
generators. This meant that important impedance
interactions between preamps and various cartridges
of different design — causing very audible differences
in actual high-frequency performance—weren’t

ADVENT

MODEL 300

rowen

showing up in standard tests. Phono noise measure-
ments also didn’t cover the effects of cartridges. And
asymmetrical waveforms representative of music
weren’t being employed to check overall perform-
ance under in-use conditions.

If you would like a full technical description of
how the Holman Circuit came about as a result of
findings like these, we will be happy to send you a
reprint of a paper prepared by Tom Holman for the
Audio Engineering Society. (Please see our coupon.)

The main facts about the new preamp, however,
are these:

m It provides the full performance potential of any
cartridge used with it.

m Its effective noise is as low as any preamp’s.

m It handles actual asymmetrical musical signals
flawlessly.

# It incorporates a unique subsonic filter that elim-
inates the often severe performance problems (such
as acoustic feedback, amplifier instability, added IM
distortion in power amps and speakers, and loud-
speaker damage) caused by ultra-low-frequency
pulses generated by warped and eccentric records
and by subsonic turntable rumble. This unique filter
is far more effective than a rumble filter, with abso-
lutely no audible effect on wanted low frequencies.

And the preamp sounds, as you will hear, the way
we say it does.

The Tuner.

Like the Model 300’s preamp, its FM stereo tuner is
designed for optimum performance under real con-
ditions of use.

That means it is deliberately not designed for the




highest possible sensitivity rating. OQur tests of receiv-
ers and separate tuners (and subsequent checks of
in-use performance) indicated to us that the race for
on-paper sensitivity was causing audible problems
for many people in the typical urban and suburban
reception areas across the country. The straining for
impressive sensitivity specs tended to resultin severe
overload problems in many cases—causing strong
stations to show up at several points along the dial
and interfere with (or entirely blot out) other sta-
tions. The loss of effective reception quality for lis-
teners is very real and important.

The Model 300 is consequently designed for the
best combination we can manage of sensitivity, selec-
tivity, and overload margin. It shows up virtually
one-to-one in this crucial combination in direct com-
parison with most separate tuners costing far more.

The tuner section also offers Phase-Locked-Loop
multiplex circuitry that provides excellent stereo
separation and unusually effective suppression of
the very common “birdie” interference from stations
that broadcast background music and other subsid-
iary SCA signals along with their regular stereo
transmissions.

And the Model 300’s unique vernier tuning system
and LED tuning indicator make for consistently
easy, precise tuning year after year, with no chance
for dial-cord slippage and apparent changes in sta-
tion location on the dial. Perfect tuning is indicated
when the two LED’s light with equal intensity.

The Amplifier.

The Model 300’s amplifier will provide ample acous-
tic output levels with virtually any speaker we know
of (including all Advents) under the usual home
listening conditions — with no sense of strain or con-
striction. Yet it’s rated very conservatively at a min-
imum of 15 watts per channel into 8 ohms, 40-20,000
Hz, with less than 0.569, THD. The facts here are
well worth going into.

Because of the emphasis on power output in audio
advertising, manufacturers in the highly competitive
receiver market are under pressure to offer the high-
est rated power per dollar. To do so, the usual design
approach operates output transistors at or near their
limits and then protects them with voltage /current
limiting circuitry.

A receiver designed that way will deliver its rated
power into the usual test load (a resistor connected
across the output terminals) without difficulty. But a
speaker presents a more complex load than a simple
resistor, and when a receiver of such design operates
into a loudspeaker, the protective circuitry usually
triggers at well under rated power. The result is that
a receiver of that kind just isn’t as powerful, in real
use with a speaker, as its rating indicates.

The Model 300 approaches things differently. It
uses output transistors of the type usually found in
units of twice the rated power. It doesn’t operate
them near their limits, and so doesn’t require the
usual protection. It will deliver its full rated power
into a speaker load, and the actual loudness it can
achieve before clipping is more than ample for driv-
ing speakers under home conditions.

We realize it may be hard to believe that a receiver
rated at 15 watts per channel can do the full job with

a pair of speakers. But this one will — and we say this
as a speaker manufacturer with a good knowledge of
what’s needed for satisfying overall sound. It does so
well, in fact, that when we introduced the Model 300
to audio salesmen and asked them how powerful
they thought it was after hearing it, they averaged a
guess of twice its rated power, and some guessed it at
four times the reality.

Equally important, the output design of the Model
300 insures that there will be no audible side effects
during clipping at maximum output. The protective
circuits in many receivers can and often do cause
disturbingly audible side effects during clipping, and
some of them generate high-frequency pulses that
can damage loudspeakers. The Model 300 doesn’t.

The Model 300 As A Tuner-Preamp.

If there ever comes a time when a Model 300 user
wants higher power output (for super-loud listening
in a very big space), the logical direction to go is
toward one of the high-power separate amplifiers
rated at upwards of 60 watts. (A 30 or 40 watt
receiver just doesn’t offer that much more actual
acoustic output than the Model 300.)

In that case, and in lots of others, the Model 300
can serve as a separate tuner-preamp of superb qual-
ity — fully as good as separate-chassis units in aud-
ible performance, at a fraction of the cost. It won’t
offer quite as much flexibility as the separate units,
but the sound will be every bit as good.

Not only does the Model 300 offer a tuner-preamp
output jack for this use, but it also has an input jack
to its power amplifier, so that it too can be used
separately —with other speakers, or with one of the
new generation of time-delay devices now starting
to appear.

The Mobile Model 300.

In addition to the standard Model 300, we are also
manufacturing a special version, the Model 300/12,
with a switching-mode power supply for use on a
12-volt electrical system in a van or boat or where-
have-you away from home. The unique power sup-
ply of the Model 300/12 allows it to provide full
rated power in portable use, so that you can enjoy
the same level of sound quality away from home as
in your living room.

If you would like more information before going
to hear the Model 300, please send us the coupon.
Thank you.

J Advent Corporation, 195 Albany Street, |
Cambridge, Massachusetts 02139

| 1
Please send :

i (J Your literature on the Model 300. i

| (] A copy of Tom Holman’s paper on the |

| 300 for the Audio Engineering Society. 1

| Name B

B Address D |

I city i

I State Zip i

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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Herman Burstein

Treble Troubles

Q. When I record from records, |
get almost perfect reproduction in
playback with the source. But when |
record off the air, the result is a dra-
matic loss of treble on playback. The
tuner has a somewhat defective treble
response, so when listening to the
tuner | boost the treble to com-
pensate. But the tape recordings from
the tuner have much less treble than
even the original signal.—Granville
Harper, San Francisco, Cal.

A. It may be that treble loss in the
original FM signal and treble loss in
the tape deck combine to produce a
very noticeable loss to the ear, where-
as treble loss in either the tuner or in
the deck seem slight. To illustrate, a
loss of 2 dB is hardly noticeable,
whereas a loss of 4 dB is quite notice-
able. Also, you may be saturating the
tape at high frequencies which has
the effect of reducing the treble to
the rest of the audio range. If you are
applying treble boost to the tuner sig-
nal before recording, this would in-
crease the likelihood of tape satura-
tion and treble reduction. You can
check this by recording FM at lower
levels.

Alligator Clip Alternative

Q. I want to feed the signal from my
hi-fi into my tape deck, but my hi-fi
only has jacks for either playback or
microphone so | bought some alliga-
tor clips and hooked them into the
speaker leads to record from either
the radio or the turntable. To do this |
must turn the sound up very high, still
the tape playback is very low, al-
though clear. How can | make a prop-
er hookup?—Noah McDougal, Port
Washington, N.Y.

A. You are obviously not getting
enough signal voltage at your ampli-
fier.output to the speaker. Probably
you can get enough signal at the am-

plifier volume control, that is between
the hot and ground terminals of the
control. This is a fairly simple con-
nection to make for a technician or an
experienced audiophile, or alter-
natively, you can continue to take the
signal from the amplifier output and
feed it into one of those small pre-
amps that audio stores sell for tape
playback, phono playback, and mi-
crophone amplification. You would
use the microphone facility for flat re-
sponse. However, such a hookup
would probably not give you as flat
and undistorted a signal as would be
obtained at the volume control of
your amplifier.

Demagnetization

Q. | have both a TEAC and a Sony
tape deck. | have regularly de-
magnetized both machines but have
never detected any audible difference
in sound quality either before or after
demagnetization, even though | have
tried a number of demagnetizers.
What is the explanation about the
need for demagnetization?—)ames
Sipkins, Northfield, Minn.

A. There are several factors that may
have a bearing on your inability to
hear differences before and after de-
magnetization. If your hearing acuity
in the treble range drops off appreci-
ably above 12,000 Hz, the treble loss
due to magnetization may not have
much impact, the quality of the tape
deck as some units are better de-
signed to resist magnetization than
others by avoiding current surges, and
the number of times a recorded tape
is played since with repeated playings
the treble response gradually deterio-
rates, thus slight magnetization might
have a noticeable effect only after a
considerable number of playings. To
preserve response out to 20,000 Hz, it
is generally agreed that magnetization
should be kept to a minimum if a tape

is to be played fairly often. Further-
more, demagnetization is a pre-
ventive measure, and one should de-
magnetize before significant harm
can be done by magnetized heads
and other surfaces. This preventive
maintenance would also reduce the
opportunity for noting differences.

Reel Shortage

Q. Is there any possibility in the
near future that 10%-in. reels of blank
tape will be easier to purchase? | have
a tape deck which takes 102 -in. reels
and it frustrates me not to be able to
purchase such tape.—James Sau-
erbier, Wash., D.C.

A. You are correct in pointing out
the relative scarcity of 10%-in. tape on
the consumer level. However, it is
available from the larger audio supply
houses. If you query the catalog
houses such as Lafayette, or dis-
counters in your area such as Sax-
itone, you should have no trouble lo-
cating 10'%-in. tapes.

Head Replacement Snafu

Q. A number of years ago | pur-
chased an Allied TD-1030 tape deck. |
was able to record at fairly high vol-
ume without audible crosstalk, and af-
ter about 1,000 hours machine use !
installed a $6.00 replacement head,
but have had some trouble with it.
The crosstalk level is considerably
higher than with the old head even
though the azimuth alignment has
been verified by a professional ser-
viceman. Would | get appreciably
better results by using a replacement
head in the $25.00 range? What is the
proper bias frequency?—]ohn Streby,
Flint, Mich.

A. When one considers that high-
quality tape heads cost as much as
$50.00, $75.00, and $100.00 or more, it
is difficult to expect much from one
costing $6.00. Your problem might
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The Sensuous Speal;er. *

Yamnaha's new two-way beryllium
dome NS-500.

A very responsive speaker with a
rich, luscious sound. Highly defined,
finzly detailed. A deeply involving
sound.

In a word, sensuous.

With the NS-500, you get all of beryl-
lium’s advantages (transparency, de-
tai’,, and lack of distortion that go
bevond the best electrostatic speak-
ers), but at a price roughly half that
of -he NS-1000. Only $500 the pair,
suggested retail price.

. The joy of beryllium.
Tte ideal dome material for a high
frequency driver must respond in-
stently to changes in amplitude and
frequency of the input signal. So the
ideal dome material must be virtu-
ally weightless as well as extremely
rigid.
Beryllium is the lightest and most
rigid metal known. Its density is less
than two-thirds that of commonly
uszd aluminum, and its rigidity is
almost four times as great — thus pre-
venting dome deformation and con-
sejuent distortion. What's more,
beryllium’s sound propagation veloc-
ity is twice that of aluminum.

The beryllium dome found on the
NS-500’s high frequency driver is
the world’s lightest —about half the
weight of one petal of a small sweet-
heart rose. Which is one of the
reasons for this speaker’s exceptional
sensitivity and response. And for its
seasuous sound.

A closer look.

To be able to offer the sophistication
of beryllium at a more affordable
price, without sacrificirg quality of
performance, Yamaha designed the
N>-500 as a two-way bass reflex
system.

This gives the NS-500 a trace more
erotion at the low end than the reso-
lucely objective NS-1000. But it also
gives the NS-500 more efficiency
(91dB SPL at one meter with one

watt RMS input). Which means you
don't have to inves: in the highest
powered amplifiers or receivers in
order to drive the NS-500 to its full
rated output.

For an optimum mazxch with the ke-
ryllium tweeter, Yamaha develop=d
a very light, very rigid “shell” woofer.
And aspecial hermetically-sealed air
core LC crossover with a carefully
selected 1.8kHz crossover point.

As a result of these design parame-
ters, the NS-500 beasts an insigrifi-
cant 0.03% THD bzlow 50dB SPL,
from 40Hz to 20kHz, making it tae
perfect complement to Yamaha's
state-of-the-art low distortion elec-
ronics.

Underneath the sleek monolitltic

styling of its solid_y crafted enclo-
sures, the NS-500 is full of maay

* exclusive Yamaha “eatures and dis-

tinctive Yamaha touches of cra‘ts-
manship.

But to fully appreciate the beauty of
the NS-500, you really should vit
your Yamaha Audio Specialty
Dealer.

And if you're not familiar with the
name of your local Yamaha Audio
Specialty Dealer, drop us a line. In
turn, we'll also send you a free pre-
print of the Audio Engineering Soci-
ety paper on Yamaha beryllium
technology mentiored above.

= -

QYAMAHA

P.0. Box 6600, Buerss Park, CA 90622

Check No. 45 on Readeas Service Card
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Bert Whyte

In the August, 1976, issue of Audio |
gave a brief description of the new
Ampex ATR-100 tape recorder which
was introduced at the 54th AES con-
vention in Los Angeles. | promised
that when | got a chance to play with
one of these recorders, I’'d do an in-
depth report on it.

Well, friends, I've been living with
an ATR-100 for some months now,
and—to put it simply—the ATR-100 is
a new breed of tape recarder, unlike
any other machine, displaying tech-
nological advances in a number of
areas which show an ultra-sophis-
ticated conception of the tape record-
ing art.

Modular construction has been a
feature of recent Ampex recorders,
and the ATR-100 carries this concept
still further. Not only is there the basic
modular system for tape transport,
head assembly, control unit, elec-
tronics assembly, and pawer supply,
but the tape transport is further di-
vided into sub-assemblies. All are
electrically interconnected with pol-
arized wiring harness plugs. As is usu-
al with Ampex tape recorders, the
tape transport is built around an ex-
tremely rigid, precision-machined,
cast aluminum base. The capstan, sup-
ply, and take-up motors; constant-
tension supply and take-up arms, and
tape-timer wheel assembly are all
mounted to the base, which also
serves as a transistor heat sink for the
power supply.

As | noted in my initial description
of the ATR-100, the tape transport is a
closed-loop servo system, which
maintains constant tension between
supply and take-up reels and neither
needs nor uses a pinch roller! Let’s
follow the tape path...Fram the sup-
ply reel, the tape passes around the
constant-tension supply arm, which is
equipped with a metal roller and ce-
ramic tape guides. (These roller/guide
assemblies are easily and quickly
changed with a single screw and are
available for either quarter- or half-
inch tape.) Tension arm position is
sensed by a photo-resistive element
and activated by an LED attached to
the arm. It isn't indicated, but | pre-
sume a cadmium sulfide cell is used,

as it would have the requisite sensi-
tivity for the low output level of the
LED. Voltage output is proportional to
the arm position, and any positional
errors are corrected by commands to
vary the torque of the supply reel ser-
vo motor. Tape then passes around a
knurled, large diameter (2% in.) tape
timer wheel, which has an optical
tachometer whose output appears on
the digital time readout on the con-
trol panel. The tape path continues
through the headblock, around the
capstan, which is also knurled and the
same diameter as the tape timer
wheel. The capstan speed is servo

]

controlled. A solid-state optical de-
vice reads a 1200-line tachometer disc
on the capstan shaft, and this signal is
compared with the reference signal
from a master crystal oscillator. Spe-
cial circuits make appropriate correc-
tions for any speed anomalies. The
capstan servo has two modes of oper-
ation. One is a phase-lock constant
velocity mode used for play and
record; the other is a controlled ac-
celeration mode for fast-forward and
rewind, as well as start and stop. Com-
plex circuitry automatically controls
switching from one mode to the oth-
er. Thus, the capstan is independently
driven, and all controls of tape motion

is by the capstan controlling the reels.
The capstan and the reel servos are
mechanically linked by the tape and
are electrically linked as well. From
the capstan, the tape passes around
the constant-tension take-up arm and
roller/guide on the right side of the
deck. This arm, of course, functions in
the same manner as the supply arm.
This completes the closed-loop servo
system.

Tape Motion

With this system, drive to the reel
motors is bi-directional.. .the reels are
capable of feeding tape with as much
force as they are of holding back tape.
All control of the servo system is by 5
volt TTL (transistor/transistor logic).
With this logic and the servo system,
constant tension can be maintained
on each side of the capstan. This re-
sults in superb tape handling, very
smooth and gentle, with no danger of
inaccurate tape timing through tape
elongation. The ATR-100 can handle
any size reel from 2to 14 inches with a
total disregard of tension problems
which would ordinarily arise with
such disparities in reel size. While |
haven’t tried this, | understand the
ATR-100 constant-tension system is so
precise and gentle that reels of flimsy
cassette tape can be handled without
any problems...even in fast-forward
and rewind modes! The ATR-100 is
also very easy to thread. When the
machine is turned on, the constant-
tension supply and take-up arms are
not activated. Threading the tape into
the closed loop, the Stop button is de-
pressed and held, and the supply reel
given a little “jiggle”” to simulate hold-
back tension. The constant tension
arms then pull-in and lock, activating
the reel servos, and the recorder is
then in operating mode.

The ATR-100 can operate at 3%,
7%, 15, or 30 ips, and any two speeds
can be selected at one time, even
something as incongruous as 3% and
30 ips. Equalization and bias are auto-
matically switched for the two speeds
chosen on the tape transport speed
switch. If you select the wrong speeds
on the switch, a red “lockout” light
glows next to the speed, and the
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Now there’s a cassetle deck that plays it
JOUT WY,

The Optonica RT-3535. IU’s the world’s
only cassette deck with APLD. the Automatic
Program Locating Device that lets vou select
the songs you want to hear automatically.
instead of manually searching for each cut.

But that’s not all.

This Optonica cassette deck also has the
kind of specifications that will impress the most
dedicated audiophile.

The high quality tape transport fcatures 4
2-motor drive syvstem. and a precision polished
capstan shaft. Which results in a wow and flut-

The first cassette deck ,
that can find selections automatically.

ter of an amazingly low 0.04%. Compare

that figure with other top of the line cassetie
decks and you'll see why Optonica can honestly
call the RT-3535, The Optimum.

A built-in Dolby System means you won't
have 10 worry about hiss and noise ruining the
performance of vour tapes. And the ultra-hard
Permalloy head means you'll have greatl
improved frequency response. especially in the
high range.

We invite vou to test the Optimum cassette
deck at one of the select audio dealers now car-
rying the full line of Optonica stereo compo-
nents. Call toll-free. 800-243-6000 day or

Check No. 34 on Reader Service Card

night (In Connecticut dial 1-800-882-6500). tor
the name and address of your nearest Optonica
showroom. where you can sce the complete
Optonica line and pick up your free copy of our
catalog. Or for further information. write
Optonica. Dept. C3B . 10 Keystone Place.
Paramus. New Jersey 07652.

From our cassette deck that finds selections
automatically to our unique turntable built on
granite. find out why throughout Europe and
Japan. Optonica is one of the fastest selling
lines of stereo components on the market today.

OPTONICA THE OPTIMUM.
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In Just a few minutes
your “subconsclous”’’
tells you they're the best!

An insidious form of distortion you may
not even be aware of, is causing *listening
fatigue’’ as you play your records. After
about 15 minutes of a complex, musically
demanding record, it shows up. You feel
vaguely anxious, irritable, and ready to turn
off the music. That’s “listening fatigue” —
virtually eliminated at last with the new
Sonus phono cartridges.

You can hear and feel the difference in
the time it takes to play one side of a record.
Sonus has reduced Intermodulation and re-
lated distortions to previously unachieved
levels, reducing these sources of “listening
fatigue’’ to the vanishing point. As you lis-
ten, you discover that the emotional tension
formerly caused by this distortion is gone.
The music comes through with an effortless
clarity and definition, as you listen with
more attention, more relaxation, and far
more pleasure than ever before.

The new Sonus cartridges take you closer
to an actual performance than any other
cartridges have been able to, until now.

““At one gram, the SONUS Blue Label
was audibly superior .. . the sound was
excellent in every respect.”

Stereo Review/Hirsch-Houck Laboratories

High Definition Phono
Cartridges for The Most
Accurate Sound Reproduction
Possible.

Write for further information Dpept. A

SONIC RESEARCH INC.

27 Sugar Hollow Rd., Danbury, Ct. 06810

transport won’t operate. If you want
to change to another speed pair, link-
ing plugs on the audio control board
must be transported to another posi-
tion...again changing equalization
and bias. In fast-forward and rewind
modes, the ATR-100 can strip a 2400-
ft. reel of tape in less than 60 seconds.
There are no mechanical brakes on
this recorder.. .braking is completely
dynamic and very positive. While rip-
ping tape off at 500 ips, depressing the
play button slows the tape rapidly; the
machine does not stop but rather
locks smoothly into the Play mode
speed. As you probably know, profes-
sionals like to wind off their tapes in
the "tail out” position. This takes
time, especially if you have only 1000
feet of program on a 2400-ft. reel. To
facilitate this, the ATR-100 has two
spooling speeds, which can wind tape
at either 80 or 160 ips. Even at 160 ips,
with back-coated tape, the wind is so
smooth it looks like brand-new tape.

Headblock Features

Underneath the pull-off head cover
is the headblock which is completely
removable. The headblock is very sol-
idly constructed, and the underside
has three well-machined locating pins
which mate with another precision
machined area on the transport cast-
ing. There is heavily spring-loaded
T-bar that, with a 90 degree turn of an
Allen wrench, locks the headblock se-
curely to the machined plate. Elec-
trical connection is by means of PC
board edge “’finger” connectors,
which mate with a mother board. The
headblock is fitted with an upper and
two lower ceramic tape guides, a
scrape flutter filter, and either full

track, half-track or stereo, erase,
record and reproduce ferrite heads
for quarter-inch tape, or with the
same complement of ferrite heads
with four channels for half-inch tape.
There is space for a fourth head, and if
not fitted, there is a dummy head
metal post. Automatic solenoid-oper-
ated tape lifters come up into the
headblock from the transport top
plate. A spring-loaded, press on and
off headgate shields against hum. The
use of ferrite heads by Ampex might
raise a few eyebrows because of some
of the well-known problems associ-
ated with this kind of heads. (For ex-
ample, ferrite is easily saturated; it is a
friable material which chips easily,
and when this happens in the gap, it
causes gap scatter. On the other hand,
extreme hardness cuts head wear
drastically, compared to permalloy,
and its composition permits high bias
frequencies.) The ampex ferrite heads
are very special. They are literally
““grown” and thus are known as mon-
ocrystalline ferrite. They retain the ad-
vantages of hardness for long wear,
and their suitability for high bias fre-
quencies is indicated by the ATR-100’s
bias of 432 kHz. With single crystal
structure, saturation is not a problem.
Extended high frequency response is
another virtue of these heads. Most
fascinating of all is that the gaps of
these heads in multi-track con-
figuration can be aligned with such
precision, that when used with a spe-
cial record circuit, they are phase-
coherent and can record square
waves! Before we leave the head-
block, it should be noted that the
record and replay heads are precision
mounted and require no adjustment
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The first tuner and amplifier e
that won't scare you 1nto buying a recene

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

Nothing could be further from the truth.
Which is amply proven by the Optonica ST-3535
tuner and the SM-4545 amplifier . a pair so
easy 1o get along with. and so easily affordable.
you'll be glad you didn’t settle for a receiver.

The Optonica ST-3535 tuner is designed
for clear reception and high sensitivity and
has a built-in meter that detects multipath
distortion.

And here’s a feature we bet you won't find
on u receiver: an air check calibrator to give
you an accurate FM Air Check. Just flip on the
switch and a level signal equivalent to lﬁal of

the FM signal is generated. Than all you have
to do is set the recording level to O VU on the
tape deck.

Why does Optonica call its amplifier the
Optimum? Just try to find a receiver or ampli-
fier that can match our newly developed SLAD
(Spikeless Amplifier Design) circuitry, designed
to prolong the life of your amplifier by elimi-

nating notching distortion at high power output.

This also results in excellent low distortion
characteristics with 0.1% total harmonic distor-
ton at 65 watts per channel, minimum RMS at
8 ohms. from 20 Hz 10 20 kHz

We invite you to test the Optimum tuner
and amplifier at one of the select audio dealers
now carrying the full line of Optonica stereo
components. Call toll-free. 800-243-6000 day

SeLecrgy

’
PRl o

or night (In Connecticut dial 1-800-882-6500).
for the name and address of your nearest
Optonica showroom. where you can see the
complete Optonica line and pick up your free
copy of our catalog. Or for further information,
write Optonica. Dept. A3B. 10 Keystone Place.
Paramus. New Jersey 07652.

From the first tuner and amphfier that
won’t scare you into buying a receiver o our
unique turntable built as steady as a rock, find
out why throughout Europe and Japan.
Optonica is one of the fuslest selling lines
of stereo components on the market today.

OPTONICA| THE OPTIMUM.

Check No. 35 on Reader Service Card
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“G” LINE

Offers Full-Range Components For
Professional
Sound Reinforcement

Preamplifiers-Mixers

G5TA « G12T « G11T
Versatile, expandable, top-notch mixing com-
ponents, perfect for large areas such as
auditoriums and churches, as well as record-
ing, broadcast, and other commercial sound
applications. Ultra-low distortion, full-range
performance.

Power-Amplifiers
50, 100, 200 RMS WATTS

VO ;
; Pe e =

G52 « G102 « G200
Tops in continuous performance reliability for
serious professional audio usage.

POWER-AMPLIFIERS
35, 50, 100 RMS WATTS

GT-35 ¢« GT-50 « GT-100

Choose from a tlexible line of solid state inte-
grated units that will control, mix, and amplify
four low impedance microphones and two aux-
iliary inputs. Satisfies even the most critical
demands.

Background Music at Its Best

| ommmmc]

G-109B

Special high performance FM-AM monaural
tuners can be used with any amplifier, since
volume control is located on front panel.

To Order, Call Toll Free,
800-323-0228

or, write for complete information today.

Precision Electronics, Inc.
9101 King Street ¢ Franklin Park, lllinois 60131

In Canada, Superior Electronics
In Caribbean, E. D. Magnus, Chicago, IlI.
Foreign, Morhan Exports, New York, N.Y.

——

N, o SRR <=y
Check No. 29 on Reader Service Card

for height or zenith.
Azimuth is adjusted
with an Allen wrench
turning a gear-tooth-
ed wheel under-
neath the heads.
The control panel
on the ATR-100 is
really unique. Ex-
cept for the power
switch and tape
speed selector which
are on the headblock
cover, the panel
contains all other
function controls.
There are pushbuttons for Play,
Record, Stop, Fast-Forward, and Re-
wind. On a computer/calculator type
panel are buttons for Safe, Ready, Sel-
Sync, Repro, and Input arrayed verti-
cally on the right side of the unit. In
horizontal array underneath are but-
tons numbered one through four; any
of which can be punched up to any or
all of the four channels of control. The
mode selected is indicated by vari-
colored LEDS. The electronic timer is
extremely accurate, within 0.5 second
for a 2400-ft. reel of tape. On the con-
trol panel hours, minutes, and sec-
onds are shown in an illuminated digi-
tal readout. Now get this editing rou-
tine.. .the capstan protrudes through
the headblock cover and has a
knurled knob on top of it. With the
tape stopped, but with the constant
tension arms in servo lock, you can
turn the capstan manually for editing,
with a smoothness and precision of
cut point that has to be experienced
to be believed. Then, if you want to
spill tape, the Edit button on the con-
trol panel puts the recorder into the
Dump Edit mode. The take-up motor
stops, and the right tension arm roller
moves a thin rubber tire, which acts as
a pinch roller on the capstan to spill
the tape. Ingenious! The control pan-
el also is available in a remote control

version with 25-ft. cable, and this du-
plicates all functions except the Dump
Edit mode. While the ATR-100 is nor-
mally shipped with the control unit on
the right side of the transport, it can
be easily installed on the left side for
those engineers who are southpaws.

I was supplied the four-channel,
half-inch version of the ATR-100 (with
interchangeable stereo head and tape
guides as well) in the pedestal/cabinet
configuration. In this set-up, the elec-
tronics package is mounted under-
neath the transport, behind a hinged
cover. All electronics are on what Am-
pex calls “printed wiring assemblies”
(PWA). We call them printed circuit
boards, and like most of them, the
Ampex PWA plug into a mother-
board. There are four main audio
boards, each with what is called a
““padnet’’ (parameter determining
network) which plugs into the PWA
boards. Then there are the audio con-
trol PWA, transport logic and tape
timer PWA, capstan servo PWA, and
reel servo PWA, with many controls to
explain on these boards. Next month
I'll get to these, plus the input/output
modules (levels, metering, etc.) plus
the results of the extensive measure-
ments of performance parameters,
plus listening tests and a subjective
evaluation. A
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turntable that’s

Turntables shouldn’t cause howling and
screeching through the night. But that's exactly
what happens. thanks to mechanical and acous-
tic feedback caused by loudspeakers vibrating
an insecure turntable.

Since most turntable bases have been
made of laminated plywood. beech. die-casting
or plastic. howling has been a problem that just
wouldn’t go away.

Until today: that is.

Announcing the Optonica RP-3636 Direct
Drive Turntable. We built the ideal turntable.
literally as solid as a rock because it's built on
15.8 pounds of Mikage granite stone. Which
means that vibrations from the speakers are
absorbed. reducing acoustical feedback and

as steady as a rock.

maintaining maximum signal to noise ratio.
The Optonica RP-3636 also features a
highly sensitive S-shaped tonearm. Which
means that the stylus will pick up subtle sound
signals as accurately as the cutter stylus that
recorded them. And an oil-damped cueing con-
trol that gently lifts and lowers the tonearn: sc
your reeords will be protected from damage
W invite you to test the Optimum turn-
table at one of the select audio dealers now ear-
rving the full line of Optonica stereo compo-
Check No. 36 on Reader Service Card

~ nents. Call oll-free 893-243-6000 da- or night

_n Connectictt dial ~-800-882-6500+ for the
name and address of vour nearest Optonica
showroom. where you can see the complete
Optonica line and pick up your free opy of our
catalog. Or for further information, write
Optonica. Dept. T3B . 10 Keystone Place.
Paramus, New Jersey 07652.

From our unique turntable built as steady
as a rock to our cassette deck that automatically
finds your selections. find out why throughout
Europe and Japarn. Optonica is one af the fast-
est selling lines of stereo components on the
market today.

OPTONICA THE OPTIMUM.
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FM Defender
Dear Sir:

Before we are swept away on waves
of nostalgia and AM audiophilia, |
would like to balance the comments
of some radio old timers who have
written to your delightful magazine
regarding the potentials and practices
of A(ncient) M(odulation).

As an engineer for two FM and one
AM radio station, | am only too aware
of the pressures of the broadcasting
marketplace to provide the strongest,
loudest, clearest, and brightest signal
possible. Thanks to recent FM tech-
nology, such as the Orban "Opti-
mod’’ limiter/stereo generator, loud-
ness and fidelity are no longer mu-
tually exclusive entities. Recent state-
of-the-art FM exciters, such as the
Collins 310Z, have harmonic dis-
tortion measurements around 0.08
per cent. And with cartridge and stylii
combinations like the Stanton 681SE,
composite microwave studio-trans-

mitter links, and integrated circuit
consoles, it is virtually impossible to
transmit a bad FM signal without gross
ineptitude or deliberate intention.
On AM, however, we are ham-
pered on every front. FCC rules for
AM technical standards permit dis-
tortion of 5 per cent, noise levels of
only 45 dB, and frequency response of
+ 2 dB from only 100 Hz to just 5 kHz.
Frequencies 15 kHz away from nomi-
nal center carrier frequency must be
down 25 dB below the unmodulated
carrier level. As to the actual broad-
casting equipment in use, | can recite
cases of 17 per cent intermodulation
distortion in a popular brand AM
transmitter and have had experiences
of horrendous low-frequency phase
shift in high level plate-modulated
AM transmitters which do not affect
harmonic distortion measurements
on sinusoidal tones, but completely
alter amplitudes and waveshapes of
audio signals, causing intermodula-

tion, overloads, and sonic mud-
diness. Only the very newest all sol-
id-state low-power AM transmitters,
such as the Haris 1 kW, have elimi-
nated such problems.

So even if one listener out of
500,000 owns a McKay-Dymek tuner,
we cannot as broadcasters supply AM
high fidelity due to both equipment
shortcomings and the necessity to
make our signals heard in a spectrum
crowded with stations, man-made and
natural interference, and modulation-
mad program directors and managers.
The situation is not completely hope-
less; it is just that there are inevitable
compromises that must be made on
AM that do not have to be made on
FM and indeed are not made on the
FM stations | work for.

Stephen R. Waldee

Broadcast Technical Consultant
KSOL

San Mateo, Cal.

=
5=

Victor Brociner

Victor Brociner died of a heart at-
tack the day before Thanksgiving at
the age of 66. During the 30s, he de-
veloped a high fidelity, broad-band
AM receiver, a low-tracking-force

record player, and speaker com-
ponent system, which set new stan-
dards and later was made a part of the
Smithsonian collection. In 1937, Broci-
ner founded the Philharmonic Radio
Co. with Avery Fisher and a third part-
ner, and after WWII he founded
Brociner Electronics. During the early
50s, Brociner produced one of the
first integrated amplifiers, a William-
son at 30 watts which was quite pow-
erful for that period, and some of the
first high fidelity components using
printed circuits. Another product, the
Brociner Transcendent loudspeaker
system, was noted for its combination
of efficiency and high sound quality.
When financial problems forced
Brociner to close his company, he did
not simply declare bankruptcy, butin-
stead paid off every creditor in full.
Afterward Brociner joined Universi-
ty Loudspeakers, but when that firm
moved to Oklahoma, he joined H.H.
Scott as Engineering Vice President,
working on a variety of products in-

cluding speaker systems, tuners, am-
plifiers, and receivers. When Scott ran
into difficulties in 1972, Brociner
moved to the Avid Corp. as Vice Presi-
dent for Engineering and Stereo Prod-
ucts. While there, Brociner took on
responsibilities far wider than one
might assume from his title—from
conception and basic product design,
through vendor selection, production
line engineering, and quality control.
In the few short years since the firm
was founded, Avid speakers have be-
come one of the industry’s accepted
lines, largely through the efforts of
Victor Brociner.

Brociner was a widely published au-
thor, a member of numerous industry
committees, a fellow of the Audio En-
gineering Society and a member of its
board of governors in 1955, and a
member of the 1EEE, the Acoustical
Society of America, and the Audio
Hall of Fame.

Notes courtesy of James Brinton and Dick Lewis
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Sooner or later,
all good things
must come to an end.
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This i not t end of the line, but the bening
of a new relationship.

o} oo This is not the kiss-off. It’s the
@ Welcome Aboard.

Hurry, while they last.

We've got some Model 202’s left
that we want to sell before we're ready
to show you our new Model 203
Preamplifier. Ask the man who owns
a BGW about the 202’s in-side
reputation. Then ask any of the
BGW dealers about their 153 Off
ticket price. e ey S < A A
Worldwide Export Agents: Telesco Internationa] Corp., One Dupont Street South,

Plainview, L., New York. (sw) 4336210
Check No. 6 on Reader Service Card



Takeaspinonournew
fullyautomatic turntable.
' Andleavethe




With Sony's new PS-4300,
you Just sit back and enjoy the
ride. Wherever the record
takes you.

That's the blissful simplicity
of a fully automatic turntable.

But the PS-4300 i1s more
than purely practical. We like to
think of it as a model union:
combining the convenient and
the complex.

[t 1s a profoundly engineered
machine, with intelligent design
slashing through down to the
smallest detail.

We gave brushes
the brush.

The motor that powers the
PS-4300 is brushless and slot-
less. Direct drive, if you will.

_

This deceptively simple con-
struction makes for a smooth-
runiing motor with less friction
and noise than traditional

DC motors. And it eliminates
cogging.

What's more, this smooth-

running motor is monitored by a
a5 3 = T

smoothly-engineered 8-pole
magnetic pick-up head. And our
magnetic speed sensor works
through an intricate electronic
feedback systemn; driving the
platter directly—without a jJumble
of belts and pulleys getting in
the way.

So our torque Is not a turkey,
and we've got low wow and flut-

ter and high speed stability to boot.

An electric eye.
For your ear.
Hands off the PS-4300!

Our optical sensing system
automatically returns the arm
when your record Is over.

Optical sensing 1s light years
ahead of the conventional me-
chanical linkage. Eliminating the
pressure and distortion you'd
ordinarily get at the end of
a record.

A tone-arm that's
a strong arm.

Now we're not calling anyone
clumsy. But there is the chance
you might make a mistake and
grab hold of the tone-arm while
it's in motion.

That's why the PS-4300 has
a tone-arm that's more than just
statically balanced. It comes with
a prctective clutch device. (The
only clutch you'll find on our fully
automatic turntable.)
This latching set-up protects

your arm against too much strain.

Moving from arms to feet,
ours are designed to cut feed-
back. They're rubber-soled: sus-
penced by cup-shaped rubber
shock absorbers.

And they're adjustable, let-
ting you level the turntable. So
you might say our feet come
with elevator shoes.

Our vibration-reducers
are great shakes.

Sometimes the cabinet itself

©1977 Sony Corp of America. Sony, 9 W 57 St. N'Y, N Y. 10019, SONY 1s & tradernark of Sony Corp

Check No. 39 on Reader Service Card

can vibrate—distorting what
comes out of it.

Not so with the PS-4300.

Our cabinet is built out of a
matenial with a low Q. Low Q
materials hardly vibrate, and
nobody watches their P's and Q's
like Sony.

Even our platter has been
undercoated with a damping
material.

o Sl LChE

And what looks like a bad
case of acne on our record matis
a series of bumps that provide an
air cushion and absorb vibration.

An exercise in
self-control.

You can see that we've cow
ered just about everything when
we created the PS-4300.

Even the cover.

Our dust cover is ingeniously
simple. When closed, 1t leaves
the controls accessible.

And what controls they are!
One-touch, LED-indicated
switches for start/stop and
repeat.

One light tap starts every-
thing going, while your record,
under the dust cover, 1s in splen-
did isolation.

So if what you're looking for
is an unmatched fully automatic
direct drive turntable, drive on
over to Sony.

SONY
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PUBLIC?

The chances are good that you've
already invested in Quam loud-
speakers withouteven knowing it.
You'd be surprised how many of
the fameo s manufacturers of hi-fi
speaker systems have Quam driv-
ers lurking anonymously behind
their farcy grille cloth!

For over forty years we've cher-
ished our anonymity at the con-
sumer level while enhancing our
reputation with the audio profes-
sionals who buy speakers in quan-
tity. They appreciate the return on
investment they derive from our
attention to materials, our quality
control. and our performance
specifications. The experts know
that Quam Speakers are the brand
to buy wnen you’'re buying more
than one'!

If Quam speakers can pass the
rigorous tests of the prestige
speaker system manufacturers for
incorporetion in their high-priced
original equipment, can they pass
your listening test for replacement
or extension use in your stereo
system? Only if we “'go public”
and tell you about them! Ask your
audio distributor about Quam, the
not-quite-so anonymous loud-
speaker.

Quam:

The
sound Decision

QUAM-NICHOLS COMPANY
234 East Marquette Road
Cricago, lllinois 60637
(312) 488-5800

Check No. 30 on Reader Service Card

Four-Channel Programming
Dear Sir:

Martin Clifford’s article ““Syndica-
tion of Quadraphonic Radio Pro-
grams’ in the November, 1976, issue
of Audio has performed a service by
pointing out to the readers_that many
FM stations carry quadraphonic pro-
grams without fanfare. However, | was
surprised that Mr. Clifford’s article
emphasized the syndication of the
Boston Symphony Orchestra pro-
grams in the QS mode since | was
aware that Richard Kaye of WCRB,
Boston, who is manager of the Boston
Symphony Transcription Trust, had
been syndicating the Boston Sym-
phony Orchestra principally in SQ. |
talked to Mr. Kaye, who told me that
the story as published in Audio was
true, but incomplete, in that of the
quadraphonic tapes he distributes, 20
are encoded in SQ and four in QS.
Naturally, he will furnish any code re-
quested by a station’s sponsor, and it
may be well to note that CBS does not
sponsor any syndicated quadraphonic
programs.

Another statement which needs
clarification is the last paragraph re-
lating to the “’Live from the BBC" pro-
gram. When | visited Mr. Rickey Mer-
rett, the transcription engineering
manager of BBC, in London last Sep-
tember, he told me that he issues 80
quadraphonic programs per year, of
which 90 per are encoded in SQ. A
phone call this morning to him con-
firmed these figures.

| owe Mr. Clifford and the readers

of Audio an apology for not having

been more diligent in furnishing in-

formation about SQ syndication to

Mr. Clifford in a sufficiently timely

fashion to have avoided any er-

roneous impression which his article

might have created about the signifi-

cant role of SQ in broadcast syndica-
tion.

Benjamin B. Bauer

Vice President and

General Manager

CBS Technology Center

Stamford, Conn.

Jaws Disc Imported
Dear Sir:

I thought you might be interested
in knowing that |JVC has decided to
make the Jaws CD-4 Quadradisc al-
bum available in the U.S. To order a
copy, you can send $7.00, which in-

cludes postage, to: JVC Cutting Cen-
ter, 6363 Sunset Blvd., Hollywood,
Calif. 90028
Brian A. Moura
Hayward, Calif.

Audio Library
Dear Sir:

I am in charge of developing a stu-
dent audio engineering library. If you
have any literature concerning audio
engineering, electrical engineering,
music, physics, or other subjects ap-
propriate to the audio field that you
no longer use, their donation would
be greatly appreciated.

Usable printed matter would in-
clude periodicals such as Audio, db
The Sound Engineering Magazine,
Audio Engineering Society Journals,
Recording Engineer/Producer, Studio
Sound, etc., plus textbooks, service
manuals, charts, and photographs.
Out of date or obsolete materials all
have their value in student learning
situations and anything will be wel-
come.

Thank you for your interest in fur-
ther promoting education in the au-
dio field.

The Student Library
c/o T.W. Woynicz
P.O. Box 7347
Hollywood, FL 33021

Receiver Remembrance
Dear Sir:

I have just read your feature article
““Nothing New Under the AM Sun’’ by
Miehael N. Stosich in the January,
1977, Audio with extreme interest. |
happen to own an E.H. Scott 30-tube
Philharmonic receiver as well as the
23-tube All Wave High Fidelity Re-
ceiver, an earlier model. Because of
this excellent article | am renewing
my subscription to Audio. For years |
have wanted to track down the history
of E.H. Scott and his radio laboratory,
but never quite got around to doing
it. This article was an answer to my
prayers, to say the least.

I purchased both Scott receivers
used and in need of repairs. | have the
John Rider service manuals on both
sets, and having been in the audio ser-
vice business for more than 31 years, |
agree that it takes more than an ama-
teur to repair them. | know of nothing
that can be added to what Mr. Stosich
said, as he put it perfectly.

Lawrence M. Henry
North Platte, Neb.

AUDIO e March 1977



Dolby FM and Conventional FM
Symmetry is the Difference

DOLBY FM

Boost begins Roll-off begins
at 6 kHz at 6 kHz
Signal | Doby 25 - o 25 Dolby Output
type  |j==p| Microsecond ey - | Microsecond puep-|  B-type  f=mdp®
Source mpressol ht Boost Modutator Demodulator hf Roll-off Expander Signal
TRANSMITTER RECEIVER
CONVENTIONAL FM
Boost begins Roll-off begins
at 2 kHz at2kHz
Signal High 75 EM EM 75 Output
Frequency Microsecond =iy - | Microsecond
Source Limiter ht Boost Modutator Demodulator hf Roll-off Signal
TRANSMITTER RECEIVER

These block diagrams show the
difference between Dolby FM and con-
ventional 75 microsecond FM. The
difference is symmetry. With Dolby FM,
the circuits at the transmitter are
matched by complementary circuits in
the receiver. Such symmetry of signal
handling has long been valued in disc
and tape recording —and indeed in
noise reduction systems. Unfortu-
nately, in conventional FM broadcasting
the standards were set so long ago
(back inthe 40's) that modern wide-
range program material causes prob-
lems; high frequency limiting has to
be used, and thus there is an extra
process at the transmitter which is not
matched by any complementary treat-
ment in the receiver.

The Dolby B compression and ex

pansion system is well known for its
mathematically exact mirror-image
operation; this is a key element in per-
mitting FM stations and receivers to
function in a symmetrical way. Heres
how. Firsttheconventional 75 micro-
seccend high frequency boost and
roll-off are reduced to the point where
high frequency limiting is no longer re-
quired at the transmitter (this happens
with a reduction to 25 microseconds,
which gives a boost and cut beginning
at about 6 kHz instead of 2 kHz).
Unfortunately. this step is inherently
accompanied by about a 5 dB increase
in receiver noise. In the second step,
however, the addition of the Dolby B
system not only takes care of the addi-
tional noise but results in a noise level
some 5 dB lower than conventional FM

Thus. the overall effect is that about
half of the 10 dB Dolby noise reduction
capability is traded off for symmetrical
signal handling. But, considering the
two extremes of the dynamic range,
there is still a genuine total increase of
10 dB in available dynamic range above
about 3 kHz.

If you like the idea of a symmetrical
FM system with reduced noise, then we
invite you to write to us for further infor-
mation. The following information is
available:

1. Technical details and explanations of
Dolby FM

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

3. A list of receivers with built-in Dolby
FM circuits

Listening to Dolby FM

Basically, listening to the improvement brought about by Dolby FM
is like listening to any audio equipment improvement —such as
those made to turntables, pickups, amplifiers, and speakers. A
particular improvement in a component may well oe there all the
time, but its noticeability will depend on various factors, such as
the listening environment or the type and quality of the program
material.

In the same way, the overall Dolby FM listening improvement is
subtle most of the time; occasionally, however, it will be quite ob-
vious. It should be remembered that in FM the 10 dB action of the
Dolby system is distributed nearly equally between the low-level
noise and the high-level signals. The audibility of any change 1s
therefore less obvious, and depends more on program material
and other conditions, than the effect of the Dolby system
on cassettes.

Relative to the hiss level of conventional broadcasting and re-
ception, a somewhat (but not startlingly) reduced hiss will be

noticed by listeners with weak-signal reception concitions; listeners
with a strong signal will note no change (as with conventional FM,
the noise will be determined by the station's source material)
Listeners in any reception area, though. will notice a full recovery
of source material high-frequency dynamics, regardless of signal
strength. On most stations, cymbal crashes and other program
material containing high-level high-frequency components will
sound distinctly brighter and cleaner. Otherwise, for those rare
stations which conventionally hold down modulation in order to
preserve high-frequency signal integrity, the introduction of Dolby
encoding allows an increase in overall level by several dB. Of
course, this increase will be apparent to all listeners, regardiess of
location and whether or not they have receivers equipped with
Dolby FM circuits

We think that critical listeners can hear and enjoy the various
improvements described above often enough to make the extra
cost of Dolby FM well worthwhile.

00 Dolby

Dolby Laboratories Inc

‘Dolby.’ and the doubte-D symbol
are trade marks of Dolby Laboratories Inc.

731 Sansome Street

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

Cable Dolbylabs

346 Clapham Road

London SW9

Telephone 01-720 1111

Telex 919109

Cable Dolbylabs London srente
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Threshold Amplifier

The Model 800A is a 200-
watt Class A amplifier em-
ploying dynamic biasing cir-
cuits with claimed harmon-
ic and intermodulation dis-
tortions of 0.1 per cent at
rated power, a frequency re-
sponse of +3 dB 2 through
200,000 Hz at small signal lev-
els, +0 dB 20 through 20,000
Hz at 400 W per channel, a
damping factor of 1,000 at 20
Hz and 200 at 20,000 Hz, and
a slew rate of 40V/uS. The
protection circuits include
current and voltage limiters

with analog controlled reac-
tion times and thermal mon-
itoring. There are individual
channel level controls, a sat-
uration control, and a two-
speed fan switch, and dis-
plays include individual
channel average watt out-
put meters, amplifier On/
Off and thermal excess
indicators, and a satura-
tion control threshold in-
dicator/peak indicator. The
unit is notched for rack
mount, and the chassis di-
mensions are 17 7/16 in.
W x 8 1/16 H x 16 13/16 D.
Weight is 85 Ibs.

Check 70 on Reader Service Card

BeleC Turntable

The Model 1000 Electronic
incorporates two motors, the
first a 24-pole, 300-rpm syn-
chronous motor to drive the
turntable, while the second
motor controls the cueing
and cycle change. The pro-
gram panel allows the unit to
be operated in three modes,

single-play manual, single-
play automatic, and a multi-
play automatic. Both the
tracking force and anti-skate
range are adjustable from 0
to 4 grams in 'a-gram in-
crements. The stated wow &
flutter is 0.04 W rms, and
weighted rumble is —70 dB
(DIN B). Price: $279.95.

Check No. 72 on Reader Service Card

MXR Noise Reducer

The Compander is a noise
reduction device for open-
reel and cassette decks, com-
pressing the dynamic range
of signals being recorded
and expanding them on play-
back. Compatible with dbx
encoded material, it is
claimed to offer more noise
reduction than comparable
systems. Price: $129.95.

Check 71 on Reader Service Card

Amber Test Set

The Model 4400 is a multi-
purpose audio test set, and
can be used with any d.c. os-
cilloscope to measure level,
gain, noise, crosstalk, dis-
tortion, frequency, and
phase. The generator section
has a pink noise source, log
sine wave sweep and comb
generator, facilities for tone
bursts, a +30 dBm balanced
output capability, and very

low distortion. The receiver
section contains an auto-
ranging digital frequency
counter, a spectrum an-
alyzer, a band pass and re-
ject, high and low pass filter,
a digital level meter reading
in dBm rms, and a four chan-
nel digital memory to store
response plots of amplitude
or phase versus time or fre-
quency. Price: $3000.00.
Check 73 on Reader Service Card

Technics Cassette Deck
The Model RS$-9900US cas-
sette deck has a closed-loop,
double-capstan, three-motor
drive, with a separate elec-
tronics chassis, and a tape
timer with readings in min-
utes to indicate the time re-
maining on a cassette. The
three-head system has sepa-
rate record and playback
heads for tape monitoring. A
built-in 8-kHz oscillator pro-
vides for azimuth adjustment
for optimum high frequency
response. There is full IC log-
ic transport control with no
relays, and a +5 per cent

pitch control provides ac-
curate tuning. The stated fre-
quency response is 30 Hz to
18 kHz +3 dB, wow & flutter
0.04 W rms, and weighted

S/N ratio above 5 kHz
w/Dolby of 65 dB. Price:
$1500.00.

Check 74 on Reader Service Card

GenRad Meter

The Model 1981-B sound
level meter has both digital
display and linear analog me-
ters, with the capability to
hold and display the max-
imum level measured on the
digital display while the ana-
log meter continues to in-
dicate lower levels using ei-
ther the fast or slow detector
response. The meter spans 30
to 120 dBA in two switch-se-
lectable 50-dB ranges, while
the analog scale spans the
range linearly in 1 dB in-
crements. Price: $975.00.
Check 75 on Reader Service Card
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WHY MOST CRITICS USE
MAXELL TAPE TO EVALUATE
TAPE RECORDERS.

Any critic who wants to
do a completely fair and
impartial tes of a tape re-
corder is very fussy abbout
the tape he Jses.

Because a flawed tape
can lead fo some very mis-
leading resulits.

A tape that can't cover
the full audio spectrum
can keep a recorder from
ever reaching ifs full
potential.

A tape thats noisy
makes it hard to measure
how quiet th= recorder is.

A tape that doesnt
have a wide enough bias
latitude can make you
question the bias settings.

And a tape that dcesn't

sound consistently thz
same, from end to end,
from tape to tape, can
make you question the
stability of the electronics.

If a cassette or 8-track
jams, it can suggest some
nasty, but emoneous com-
ments about the drive
mechanism.

And if a cassette ar
8-track introduces wew .
and flutter, its apt to pro-
duce some test results that
anyone can argue with.

Fortunately, we tes
every inch of every Maxell
cassette, 8-frack and reel-
fo-reel tape to make sure

maxellt.35-90
Sound Recording Tape.

MO e g

maxelltﬁ CBO i

mim e

-
5 =
e .

they don't have the prob-
lems that plague other
tapes.

So ifs not surprising that
most critics end up with our 33
tape in their tape recorders.

Its one way to guaran-
tee the equipment will get
a fair hearing.

Maxell. The tape thal’s too good for most equipment.

Maxell Corporation of America. 130 West Commercial Ave.; Moonachie, New Jersey O-0O74.

Check No. 20 on Reader Service Card




34

SAE Amplifier

The Model 2400L stereo
amplifier offers 200 watts per
channel rms with a claimed
THD and IM of 0.05 per cent,
a 100 dB S/N ratio, and a slew
rate of 40 V per «S. The unit
has LED displays of power
output in 3 dB increments
from 40 mW to full power.
Price: $800.00.

Check 76 on Reader Service Card

PAIA Phlanger

The Model 1500 Phlanger
uses a 1024-stage Reticon an-
alog shift register to produce
variable time delay to a por-
tion of the audio signal, a
low-speed control oscillator

provides automatic sweeping
effects such as chorusing,
while other front panel con-
trols handle sounds ranging
from voice doubling and re-
verb to phase shifter simula-
tions. External contro! volt-
age inputs allow hands-free
foot pedal control as well as
easy electronic music syn-
thesizer interface. Price in kit
form: $59.95.

Check 77 on Reader Service Card

Sennheiser Headphones
The HD-224X is a dynamic
headphone with circumaural
cups and a stated frequency
response from 16 Hz to 20

kHz, a 94 dB SPL for T mW at
1 kHz, and a DIN-weighted
THD of *1 per cent. Price:
$99.80.

Check 79 on Reader Service Card

Brookstone Catalog

The catalog lists hard-to-
find tools and accessories for
the audiophile and elec-
tronics hobbyist through
mail order. Price: $1.00 for a
year’s subscription (five is-
sues).
Brookstone,
Dept. A,
Vose Farm Rd.,
Peterborough, N.H. 03458,

Marantz Cassette Deck
The Model 5020 is a front-
loading cassette deck with
Dolby noise reduction and
a peak limiter circuit, reduc-
ing the possibility of tape sat-
uration. The unit features a
Permaloy record /playback
head, 3'2-in. VU meters, a

tape counter, and total shut-
off and disengagement of the
tape transport when the end
of the tape is reached. The
independent mike and line
inputs have their own leve!
controls, and there is a mas-
ter gain control to facilitate
mixing inputs. Price: $269.95.

Check 80 on Reader Service Card
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Spectra Sonics
Speaker System

The Model 3000 is a ported
loudspeaker system with a
15-in. woofer, a mid-range
horn, and a high frequency
horn, with a specified fre-

quency range from 20 Hz to
20 kHz, and crossover fre-
quencies of 800 Hz and 4
kHz. The unit measures 37 %
in.Hx17in.Dx24-5/8in. W,
and weighs 118 Ibs. Price:
$869.00.

Check 82 on Reader Service Card

Scott Speaker

The Model PRO-70 is a
floor standing, acoustic sus-
pension loudspeaker system
with a 12-in. woofer, a 4 % -in.
midrange, and two 1-in.
dome tweeters with a
claimed frequency response
from 35 Hz to 20 kHz +4 dB,
using crossover frequencies
at 800 Hz and 4 kHz. Re-
quiring a minimum amplifier
power of 15 watts per chan-
nel, the speakers are stated
to handle up to 150 watts av-
erage. Price: $299.95 each.

Check 78 on Reader Service Card

Grace Tonearm

The Model 704 tonearm is
a. low-mass, unipivot, oil-
damped unit, machined from
a solid block of aluminum al-
loy in a U shape of de-
creasing width from pivot to
headshell. Features include a
printed circuit slide-in head
shell, gold plated contacts in

the arm connections, and vis-
cous-damped cueing with a
small magnet in the lift to
prevent skipping at the
record’s lean-in grooves. The
counterweight is calibrated
for ease of setting stylus
force, and a lateral balance
weight can be adjusted for
axial alignment. Price $225.00.

Check 81 on Reader Service Card

Dual Turntable

The Dual CS 721 is a fully
automatic, single play, di-
rect-drive turntable with the
tonearm mounted in a four-
point, twin gimbal with ad-
justable height control. The
anti-skating mechanism is
calibrated for conical, ellipti-
cal, and CD-4 styli. There are
two anti-resonance filters lo-
cated in the counterbalance
housing, a built-in illumi-
nated strobe, and electronic
pitch control for both 33 1/3
and 45 rpm speeds. Price:
$400.00.

Check 83 on Reader Service Card
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* NIKKD PONVER AMPLFER OLAHA MK2

Nikko's dedication and your patience are now rewarded.

The people at Nikko have a very unique philosophy about
the way they produce and market audio products.

It starts with producing only state-of-the-art components,
the testing of every unit before you buy it, a three-year parts
and labor warranty* and conservatively rating every specifi-
cation. Only in this way do you reap the benefits of true per-
formance. Nikko now presents its finest discrete matched
components: the Alpha-1 dual channel power amplifier has
a three-stage Darlington direct-coupled OCL pure compie-

mentary circuit, large electrolytic capacitors (33,000 mF),
and a rack mount design with optional side panels.

A matching Beta-1 “"FET" preamplifier features high-
voltage FET circuitry, three-stage direct coupled with two-
stage differential amplifier, and a number of useful features,
including a phono impedance selector and tape monitor
(play 1, play 2, dubbing 1 to 2, dubbing 2 to 1). Beta-1 is also
providedinarack mount design (shown stacked atop Alpha-1).

Alpha-1 specifications

Continuous power output of 220 watts per
channel, both channels criven from 20 to
20kHz into 8 ohms with nc more than 0.08%
total harmonic distortion.

ntermodulation distortion:

Input Sensitivity

Input Impedance

Tatal Harmonic Distortion:
no more: than 0.08% (at rated output} otal Harmonic Distortio

Frequency response 10 Hz-100kHz ~0dB — 10B Signal-to-noise ratio (L.H.F )
mput sensitivity/impedance W/60Kohms
Signal-to-noise ratio (I.H.F ) 100 dB Ftequency Response
Dimensions: 7" high, 11%” deep, 19" wide
Price §599.95 Phono Overioad Level
Output:
Power Consumption
Dimensions:
Specificaiions subject to change without notice Price:

Beta-1 specifications

?nunm &2 1Oém¥

uner m . . .
Aux 100mv Nikko Electric Corp. of America
Phono 1 & 2 22K/47K/100Kohm 16270 Raymer St., Van Nuys, Calif. 91406
Aux Tuner S0Kohm 1n Canada
no more than Oms%‘(aéurt%luet(; Superior Electronics. Inc. Montreal
Phono 1 & 2

Aux 100dB *See the warranty card
Phono 1 & 2 30-15kHz =0 208 with the product for full details
(RIAA equalization}

Aux Tuner 20-20kHz =0.1dB
400mv RMS @ 1kHz

1V rated, 10V max.

120V 25VA 50/60 Hz

277" high, 114" deep. 19" wide

$299.95

Check No. 24 on Reader Service Card

The above prices are shown for informational purposes only. Actual retail price will be set by the individual Nikko dealer at his option
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Simple

PINK NOISE

Filter

Dr. Robert Mauro*

In the acoustics field, white noise sources are frequently
employed along with octave and one-third octave band fil-
ters. Typical applications include the measurement of trans-
ducer characteristics, material absorption-reflection and
transmission coefficients, and room parameters such as re-
verberation time. One problem commonly encountered in
making these measurements is that the noise signal detected
falls off greatly at low frequencies since the rms noise passed
by the filter varies as the square root of the filter bandwidth,
and hence the center frequency of the filter.

Generally one compensates for this effect by increasing
the power-amplifier gain when the lower frequencies are to
be examined; but, since the filter is usually connected at the
output (Fig. 1), this increased gain can result in an overload
of both the power amplifier and the loudspeaker.

A more practical solution to this problem is to convert the
random noise source from one having a constant ener-

*Assistant Professor of Electrical Engineering,
Manhattan College, Riverdale, N.Y.

WHITE
NOISE
SOURCE

LOUDSPEAKER MICROPHONE

POWER
AMP

OCTAVE
BAND

FILTER

AMPLIFIER

@

Fig. 1—General measurement technique.
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Fig. 2—Actual noise source outputs vs. frequency when
examined in octave bands.

Fig. 3—Audio pink noise filter design.
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the cassette

isa component of
your sound system,
not an accessory. Be-
cause a cassette, unlike its
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 thz under-
lying principles behind the development of
TDK SA cassettes. TDK SA was the first
non-chrome tape compatible with carome
bias and equalization. It gives you better
high-end performance than ferric-oxide-
based tape, and unlike chrome tapes, it gives
you greater dynamic range at low and mid-
range frequencies, with far less distortion.

But our engineers put as much em-
phasis on the design and construction of the
SA cassette housing as they did on the SA
tape inside. Our cassette shell and tape car-

.

riage system are made to the same high star:-

dards as the tape they carry. So you get the
kind of jam-proof, friction-free reliability you

' machi;

CHINE

want in ’

every cassette we make Judging
from our sales and fan mail ,you agree with
our philosophy.

TDK SA cassettes offer both superior
tape and precision mechanics. That’s why
quality tape deck manufacturers either use
SA astheir reference cassettes, or recommend
it for their machines.* And why you’ll get the
best from your system by using our machine
in your machine.

TDK Electrcrics Corp., 755 Eastgate Boulevard, Garden City, New York 11530.
fnCanada, contact Superior Electronics Industries, L.td.

Questions about specific decks will be answered upor request

Check No. 42 on Reader Service Card
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Fig. 5—Actual filter transmission characteristic.

gy/cycle, or white noise frequency spectrum, to a constant
energy/octave, or pink noise response. This may be accom-
plished by employing a conventional white noise source
and connecting a "'pink noise filter’” to its output. This type
of filter basically has a transmission characteristic which falls
off inversely as the square root of the applied frequency
(Fig. 5). The rms output from such a pink noise source will
then be independent of the octave band being examined
(Fig. 2).

A simple circuit for achieving this type of filtering in the
audio range from 10 hz to 20 khz is shown in Fig. 3, with the
general form of one of the stages given in Fig. 4.

Since d.c. coupling of the stages is employed, Rp is set
equal to zero to minimize the d.c. gain of each stage, and
hence the effect of d.c. offset voltages on filter stability. Us-
ing Fig. 5 as a guide, a 20 dB/decade piecewise ap-
proximation is employed using three stages with their break
frequencies selected to provide the best possible fit to the

10 dB/decade desired slope. This requires three curves of
the type shown in Fig. 4, spaced a decade apart in frequen-
¢y, and allows for the use of the same resistors in each stage
by simply changing the capacitor by a power of 10 to shift
the breakpoints to the desired location. The addition of the
RC break frequency at f; = 17.78 kHz at the input of IC3 ex-
tends the accuracy of the response to beyond 30 kHz.

It should be noted that when using the filter there is no
impedance matching problem since its frequency character-
istics are essentially independent of the source and load im-
pedances connected to it; in addition, any available supply
voltages from +6 to +18 volts can be utilized. If 1 per cent
resistors and 5 per cent capacitors are employed, the re-
sponse should be accurate to within one dB of the desired
characteristic. A

One step nearer

Model
104
aB.

the reference

Computer-based analysis has led KEF engineersto a
significant advance in speaker performance — the acoustic
Butterworth (aB) filter network. Now, replacing
conventional filter circuitry in the renowned Model 104, it
transforms performance with reduced coloration, increased
stereo depth and imaging. A difference you can hear. An
advance radical enough to justify making the new network
available for replacement in existing Model 104's — see your
dealer about this. Power rating is higher too — 100 watts
program — with fuse protection for the tweeter. So KEF
engineers have seemingly done the impossible —taken the
superb 3 speaker system that reviewers already praised for
its clean, uncolored ‘reference’ sound — and improved it.
Model 104aB — one step nearer the reference —live sound.

Distributed in the ¥.S.A. in conjunction with
INTRATEC
399 Jefferson Davis Highway Arlington Virginia 22202

And in Canada: Smyth Sound Equipment Ltd,
595 Parc industriel. Longueuil, Quebec J4H 3V7

Check No. 18 on Reader Service Card



You may have 1oticed that few turntakle manufacturers call you- attention
tc the zritical role of the tonearm in reco-d playback. Dual is ar sxception.
VWhctever the shape, matzrials, or mechanics of a -onearm, the goal is
always the same: o' mainta n the carridge in the correct geometric re ation-
ship to the groove, and to permit the stylus to follow the contours of the croove

Wh _ walls freely and accurately. Whensver
we want you the stylus cannot follow the croove
to w more about undulations, it will gouze its
own way. And as we have
t ' : : A d wh frequently reminded you, the-e is
mearmSI n y no way to repair a damraged
mr reco~d. Every tonearm de-
Ot s may nOtl signer should corsider
geor=try, mass. balanze, resonance, bearirg friction, and the accuracy and
stability of settings for stylus “orce and anti-skating. Howev=r, despite the simple
fcct that the shartest distance between two points is a siraight lins, some de-
signers are more zoncarned with cppeararce. Hence, the curvec torearm.
whose deviatioris betweer oivot and sylus simply add mass, reduce rigidity

and increase the likelitood of resonance.
Dual engineers have always designed for optimum oerformance. Tha es

sentic| differences in approach and resufs are indicated balow. Ycu might <eep
al this in mind whsn vou are considering Chances are

e
4

Yo I v ]

Check N¢. 46 on Reader Service Card
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BIRTH OFA SPEC?

PHONO CARTRIDGE NOISE

Present methods of measuring sig-
nal-to-noise (S / N) ratios do not rep-
resent the true noise performance
of phono preamps under real oper-
ating conditions. Noise measure-
ments with the input shorted are
only a measure of the preamp noise
voltage, ignoring the two other
noise sources, the preamp current
noise and the noise of the phono
cartridge.

Modern phono preamps have typi-
cal S/ N ratios in the 70 dB range
(below 2mV @ 1 kHz) which cor-
responds to an input noise voltage
of 0.64 uV which looks impressive
but is quite meaningless. The noise
of the cartridge ' and input network
is typically greater than the preamp
noise voltage, ultimately limiting
S/ N ratios, and this must be con-
sidered when specifying pre-
amplifier noise performance. A
method of analyzing the noise of
complex networks will be presented
and then used in an example prob-
lem.

John Maxwell*

Review of Noise Basics

The noise of a passive network is
thermal, generated by the real part
of the complex impedance, as given
by Nyquist’'s relation:

Vi=4 kTRe(2).f (1
where Vi = Mean square noise
voltage,
k = Boltzmann’s cons-
tant (1.38 x 10-23
VAS / °K),
T = Absolute tempera-
ture (°K),
Re (Z) = Real part of complex
impedance (ohms), and
sf = Noise bandwidth

(Hz).

The total noise voltage over a fre-
quency band can be readily calcu-
lated if it is white noise (i.e., Re (Z)
is frequency independent). This is

not the case with phono cartridges
or most real world noise problems.
Rapidly changing cartridge network
impedance and the RIAA equaliza-
tion of the preamplifier combine to
complicate the issue. The total input
noise in a non-ideal case can be cal-
culated by breaking the noise spec-
trum into several small bands where
the noise is nearly white and
calculating the noise of each band.
The total input noise is the rms sum
of the noise in each of the bands N,
Nn.

V noise = (V{ + V{ + ... (2)
+Vi)%

This expression does not take into
account gain variations of the pre-
amp which will also change the char-
acter of the noise at the preamp out-
put. By reflecting the RIAA
equalization to the preamp input
and normalizing the gain to 0 dB at
*Senior Engineer,

National Semiconductor, Santa Clara, Calif.

Table 1—Summary of phono cartridge calculations

f Range (Hz) 25-50 50-100
f Center (Hz) 375 75

wa (Hz) 25 50

Q=4Lls 156 313
Q: Rs 0244 098
14+ Q 1.0244 1.098

2

] 520 42 11.24
Rp (@) 1.16K 1.24K
Lp (H) 315 8.43
RPHR (3] 1.13K 1.21K
XL (@) 7.42K 3.97K
Xc (@) 17M 8.48M
Re(2) (@) 111K 111K
1Z1 (@) 1.12K 115K
enz (nV/ 4.24 424
VN(nV) fFiz) 212 30

VpinV?) 449.4 900

A? 63.0 29.5
AVn? (nV?Y) 28.3K 26.6K

(ZVp) Yi= 3 Vv unequalized noise
( |An [3vn))/i= 73 uV RIAA equalized noise

100-200 200-400 400-800 800-1.6K
150 300 600 1200
100 200 400 800
625 1.25 25 5.
391 1.56 6.25 25
1.391 2.56 7.25 26
3.56 1.64 1.16 1.04
1.57K 2.9K 8.2K 29.4K
2.67 1.23 .87 78
1.52K 2.74K 7K 18.1K
2.52K 2.32K 3.28K 5.88K
4.24M 2.12M 1.06M 53Mm
111K 1.15K 1.26K 1.73K
1.3K 1.77K 2.97K 5.59K
4.24 4.31 4.51 5.29
42.4 61 90.2 149.6
1798 372 8136 22.4K
10.7 3.85 1.66 .85
19.2K 132K 13.5K 19K

1.6K-3.2K 3.2K-6.4k  6.4K-12.8K  12.8K-20K
2400 4800 9600 16.4K
1600 3200 6400 7.2k
10 20 40 68.4
100 400 1600 4678.6
101 401 1601 4679.6
1.01 1.0 1.0 1.0
114K 454K 1.8M 5.29M
76 75 75 75
32.9K 42.6K 45.8K 46.6K
11.45K 22.6K 45.2K 772K
.265M 133M 66.3K 38.8K
3.86K 12.4K 415K 34K
11.7K 24.4K 43.6K 40.1K
79 14.2 26 235
316 803 2080 1994
99.9K 645K 4.33M 3.98M
49 154 .043 0.019
48.9 993K 186K 76K
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NO ONE PUTS A TURNITABLE

\KER, RIGHT?

We realize no sane person ever puts
their furntable even close to their
speakers, but we did it to prove a point.

Which is, it's now possible to build tumn-
tables that effectively deal with that un-
bearable “howl!” known as mechanical
and acoustic feedback.

The first of these new fumiables are the
Kenwood KD-3055 and KD-20585.

How did we do it?

With a special base made of
an anti-resonance concretfe so
dense it absorbs vibrations from
the speakers and the floor be-
fore they get o our new S-shaped
fone arm.

To prove it, we did the unheard of.

We put the turntable right on the speaker
box. The worst place for vibrations. Then
we turned up the music.

Nothing happened. No howl. No
screech. Just music, loud and clear.

To make a believer out of you, ask your
Kenwood dealer for a demonstration
comparing the Kenwoods with any
other turntable in the store.

And once you've made the com-
parison based on performance,
make a comparison based on
price.
The semi-automatic KD-2055

is only $1397 The fully-automatic
KD-3055, only $1797
And that's amazing, right?

KENWOOD

15777 South Broadway, Gardena, CA 90248 72-02 Fifty-First Ave., Woodside, NY 11377

*Suggested resale price. Actual prices are established by Kenwood dedalers. Cartridge not included.
Check No. 19 on Reader Service Card
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RESISTANCE — OHMS

Fig. 1—Thermal noise voltage vs.
resistance.

1 kHz, the equalized cartridge noise
may then be calculated.
VEQ = (AP V{, +1]A2? VF\J: (3)

V.
b AR VR

Where Vg =Equalized preamp in-
put noise and |Ap| = Magnitude of
the equalize gain at the center of
each noise band (V/ V).

Cartridge Impedance
The simplified lumped model of a

GAIN — d8

FREQUENCY — Hz

Fig. 2—Normalized RIAA gain.

phono cartridge consists of a series
inductance and resistance shunted
by a small capacitor. Each cartridge
has a recommended load consisting
of a specified shunt resistance and
capacitor. A model for the cartridge
and preamp input network is shown
in Fig. 3.

This seemingly simple circuit is
quite formidable to analyze and
needs further simplification.
Through the use of Q equations?, a
series L-R is transformed to a parallel
L-R, as shown in Fig. 4.

PREAMP INPUT AND
RA  CABLE CAPACITANCE

———————— —
[
1l
Lo
'ONO Le |
RTRIDGE cT '+ ¢
1
Re {IL
1
_________ I .

3—Phono cartridge and preamp input network.

4—Simplified
i oo input network.

RS
) [3>‘ Ro
S

Rp= Rs (1+Q%)

Lp=Ls (1+Q%)
o2

SIMPLIFYING THE INPUT NETWORK

z R ~C
C=C, +C¢

R = R,//Rp

Lp

The impedance relations for this
network are:

Re@) = "X KXe
(RX(-RX¢)? + Xl~’ X-’C (5)
Z| = RNXe
[(RX-RX¢)? + X; xzc] 7,
Example

Calcutation of the RIAA equalized
phono input noise is done using
equations (1)-(5). Center frequencies
and frequency bands must be
chosen: values ot Ry, Lp, Re(2), (Z],
and noise calculated for each band,
then summed for the total noise.
Octave bandwidths starting at 25 Hz
will be adequate for approximating
the noise.

An ADC-27 phono cartridge is used
in this example, loaded with C = 250
pF and Ry = 47 kilohms as specified
by the manufacturer, with cartridge
constants of Rg = 1.13 kilohms and
Ls = 0.75 H (C¢ may be neglected).
Table I shows a summary of the cal-
culations required for this example.

Conclusions

The RIAA equalized noise of the
ADC-27 phono cartridge and pre-
amp input network was 0.73 pV for
the audio band. This is the limit for
S/ N ratios if the preamp was noise-
less, but zero noise amplifiers do
not exist. It the preamp noise volt-
age was 0.64 uV, then the actual
noise of the system is 0.97 uV
(J0.647 + (0.73)° uV) or -66 dB S/ N
ratio (re: 2mV @ 1 kHz input). This
is a 4 dB loss, and the preamp cur-
rent noise will degrade this even
more.

Thus, it is apparent that present
phono preamp S /N ratio measure-
ment methods are inadequate for
defining actual system performance
and that a new method should be
used, one that retlects true per-
tormance instead of hollow specs. 4
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OnlyTechnics gives you
the world's most precise drive system
all these ways.

Technics direct drive. Radio stations use it. Discos abuse it. And now you can get it in virtually any kind of.
turntable you want. Because Technics puts direct drive into nare kinds of turntables than anyone else.

You'll find it in three manuals that start at under $20)* withthe SL-1500.
Or for a little more money you can geta lot more convenience with our
newest turntable, the semi-automatic SL-1400. ~he world’s first1arntable
with a one-chip 321 element kC. That gets the platter to exact speed in only
1/3 of a revolution. There is also the fully automatic singl2 disc $_-1300.

And the world’s first direct-drive changer, the S_-1350.

But there’s a lot more to Technics direct drive than just more kinds of turn-
tables. There’s also mcre precision, better performance
and greater reliability.

Because in our dir2ct-drive system the platter is 3
an extension of the motor shaft. That means there
aren’t any belts, gears or idlers to prod.ace variations  sL-1350 /

SL-1100A | [
| oF

SL-1200

in speed. And that means all ous turntables have less
than 0.03% wow and flutter (WRMS), :8.04% for B
the SL-1350). L7 R AT S

You’ll also find an electranically controlled DC moftcr that zpins at
exactly 3373 or 45 RPM. Regardless of fluctuations in ACline vo tage or
frequency. What's more, unlike high-speed, rumble-preducing
motors, our motor introduces so little vibratior into the systen
that any rumble remains inaudible (—70 dB DIN B).

And it doesn’t matter which Technics turntable you choose.
Because they all have the extras you need. Like variable pitch
controls. A built-in stroboscape. Viscous-damped cueing.
Feedback-insulated legs. As well as a dust cover and
integral base.

So if you want a turntable good enough for
professionals, get the turntakles radio stations ase
and discos abuse. Technics direct drive.

~Suggested retail price.

Technics

by Panasonic

Check No. 44 on Reader Service Card

Direct Drive
System

SL-1500

5L-1300 i




0000000OOCGOIOGOIOOIOOOD

REPRODUCTION

John K. Hilliard*

50,6, 8.6 6. = .

5. O MOTEBLB® G 0y R
cecos sisd N

~ p—

R

000070000 ¢

P
~ o -

e
"
D]




any attempts were made be-

fore the year 1928 to provide

talking motion pictures for

general theater use. The ina-
bility to provide recording and repro-
ducing equipment on a practical com-
mercial scale resulted from limitations
in microphones, amplifiers, loud-
speakers, disc and film techniques,
and the lack of general research
needed to provide tools for their
commercial application.

Col. Nathan Levinson, the Pacific
Coast representative of the Western
Electric Co. for broadcast and public
address systems, rented a public ad-
dress system to Universal Studios used
in the production of “The Hunchback
of Notre Dame"” and by supplying this
equipment, he became acquainted
with motion picture executives. Le-
vinson was a friend of Ralph Bown, in
charge of radio facilities for the West-
ern Electric Co., who told Levinson
that Western Electric had experimen-
tal talking motion picture equipment
ready for a demonstration.

Early in 1926, Levinson talked with
MGM, Goldwyn, and others to deter-
mine their interest in seeing a demon-
stration. Sam Warner of Warner
Brothers was the only one technically
interested in this new development.
His brother was opposed as were oth-
er studio executives who believed
movies with sound would ruin their
business. Sam Warner sneaked Col.
Levinson into the Warner lot by cov-
ering him up in a blanket as they
passed the guard gate. After several
meetings at Warner Studios, the
Warners agreed to witness a demon-
stration at the Bell Telephone Labora-
tories in the early part of 1926.

The Warner brothers were so en-
thusiastic over the preliminary tests
that they arranged for full scale tests
using their own cameramen, artists,
and technicians in cooperation with
the Bell Laboratories staff. After sev-
eral tests, the Warner Brothers were
convinced that a corporation should
be organized to produce and market
sound motion pictures and equip-
ment. A short subject with Bryan Foy
was then made in the Manhattan Op-
era House in New York City. George
Groves was the mixer, and he relates
that many times recording was
stopped due to subway noise. The first
theater sound equipment was trans-
ported and installed with armed
guards because of the mistaken fear

*john K. Hilliard & Assoc., Santa Ana, Calif.
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by producers and exhibitors that
sound was not compatible with mo-
tion pictures, and equipment sabo-
tage was possible.

in April of 1926, the Vitaphone
Corp. was organized with “Sam” L.
Warner as president, and the first ma-
jor vitaphone sound picture was “’Don
Juan” released in August, 1926, in
which music from the New York Phil-
harmonic was featured. Plans for pro-
duction in Hollywood were immedi-
ately started, and sound stages were
built using the recommendations of
the best acoustical experts. “The Jazz
Singer”” with Al Jolson was placed in
production in April of 1927 and exhib-
ited in New York City on October 6,
1927. It was so successful that almost
every motion picture producer was
convinced sound motion pictures
were here on a real basis. The Vita-
phone equipment consisted of a syn-
chronized 33 1/3 rpm, 16 in. disc, a
turntable geared to the projector us-
ing a Western Electric 4-A pickup, and
their amplifiers and loudspeakers.

At this point, it is necessary to re-
view the work of several individuals
who were largely responsible for the
ability of Western Electric to design,
manufacture, and provide the neces-
sary hardware needed for this impor-
tant step. Edward C. Wente came to
the company in 1914, and in 1917 he
designed the forerunner of the fa-
mous Western 394-W condenser mi-
crophone which was produced com-
mercially in 1926. This microphone
provided the necessary sensitivity and
frequency range to adequately record
speech and music with excellent qual-
ity. Wente and Thuras also designed a
dynamic type driver, the Western
Electric 555-W receiver which, when
coupled with a horn consisting of a
one-in. throat and a 40-square-foot
mouth area, was capable of a range of
100-to-5000 Hz and with an average
midrange efficiency of 25 per cent.
Wwith five watts input, it could create
more than one watt of acoustic pow-
er. By using multiple driver units and
several horns, it was then possible to
fill the larger theaters (3000 to 5000
seats) with ample sound power to ad-
equately reproduce speech, sound ef-
fects, and music! This efficiency of 25
per cent compared to less than one
per cent on present home high quali-
ty cone type speakers was needed be-
cause only 2.5 and 10-watt amplifiers
were available. These amplifiers used
filamentary type vacuum tubes re-
quiring d.c. from batteries or motor
generators for both filament and plate

supplies. The power amplifiers were
of the 205-D type in single ended and
push-pull circuits. The recording am-
plifiers were of the type which were
used so successfully in the first 500-
watt broadcast transmitters—studios
and public address equipment. The
8-A and 9-A amplifiers provided the
amplification from the 394-W con-
denser transmitter amplifier, which
fed the recording equipment. A
speed of 90 feet per minute and 24
frames per second was chosen for
both the sound disc and the sound on
film equipment which was released in
1927. Accurate speed was possible
due to the work of H.M. Stoller who
used a bridge balanced driving motor.
Unbalance of the bridge provided the
necessary change of current which in-
creased or decreased the motor speed
as required.

In January of 1927, Electrical Re-
search Products, Inc., was formed as a
subsidiary of the Western Electric
Company to handle commercial rela-
tions with the motion picture pro-
ducers and exhibitors. At this time,
both disc and film recording methods
were made available. Again, Wente
was responsible for another important
device, the light valve. This was a
string valve using two ribbons sus-
pended in a plane at right angles to a
magnetic field. The ribbons were six
mils thick and stretched to a resonant
point of 8500 Hz. A fixed source of in-
candescent light illuminated the
opening between the ribbons spaced
one mil apart. Current from the
recording amplifier moved the rib-
bons from the normal spacing of one
mil to either complete closure of the
slit or to double width of two mils as a
maximum for 100 per cent modu-
Jation of the fixed source of light. This
slit was focused on the film by an op-
tical system with a two-to-one reduc-
tion. This is the variable density type
of sound recording on film system.

Sound Beginnings

In April of 1928 (six months after
the showing of the "Jazz Singer’),
Paramount, United Artists, MGM,
Universal, and others signed agree-
ments with Electrical Research Prod-
ucts, Inc. (ERPI), for licenses and
recording equipment. One can only
imagine the intense activity resulting
from these contracts. Western Electric
utilized all of its telephone plant man-
ufacturing facilities at Kearney, N.J.,
and the Hawthorne plant in Chicago
to produce the required 16 recording
channels delivered in late 1928. What

45



46

hectic days these were! Sound stages
were erected with Dr. Vern Knudsen
of UCLA serving as acoustical consul-
tant. Sound directors, transmission
engineers, and recording staffs were
recruited from the broadcast industry,
the telephone companies, phono-
graph recording companies, and any
related field since there were few
sound experts, and none with talking
picture experience. An augmented
staff of writers, composers, and stage
actors were also assembled. The train-
ing of staff kept pace with material de-
velopments. The Academy of Motion
Picture Arts and Sciences, funded by
the eight major producers, gave night
school instruction to 900, and this
course resulted in the publication in

system. The Photophone group was
organized from a three cornered ar-
rangement between General Electric,
Westinghouse, and RCA. The Photo-
phone system of recording used the
variable area method. The sound tract
is produced by actually moving a light
beam of uniform intensity back and
forth lengthwise across a slit whose
length and width are fixed. The re-
sulting sound track in its early form
had the appearance of a serrated or
saw tooth edge of uniform density ad-
joining a uniform transparent area.
Otherwise, all sound recording and
reproducing equipment is essentially
alike. By the end of 1929, ERPI and
RCA had equipped more than 5,000
theaters in the U.S. and 2,000 abroad.

Douglas Shearer shows his sister, actress Norma Shearer, how the voice is photo-
graphed on film as it comes through the recording channels in the form of elec-
trical impulses. (Photo—Courtesy of Western Electric.)

1931 of the book, “Recording Sound
for Motion Pictures,” published by
McGraw Hill Company. | was privi-
leged to be one of the authors.

Hollywood, the capital of the silent
motion picture, now, in its rein-
carnation, had a voice! Stars of the si-
lent screen recorded their voices, and
many failed to qualify for the sound
pictures. The success of outdoor pic-
tures, such as ““Arizona,” shook off
the belief that a sound stage was es-
sential.

RCA Photophone, Inc., was orga-
nized in 1928 to promote its commer-
cial exploration of their sound on film

Warner Brothers continued the Vita-
phone method of sound on disc up to
1933, at which time they switched to
sound on film because of the obvious
advantages of synchronization, edit-
ing, and standardization with the oth-
er studios.

Movie Memorabilia

It was my good fortune to have
been selected for this work from a
group trained in physics, engineering,
acoustics, and broadcasting experi-
ence. In September of 1928, | arrived
at United Artists Studio as trans-
mission engineer in charge of the

-

r h’{!

Sound recording monitor booth first
used in 1928 with John K. Hilliard at
the mixer controls,

recording operation. Dr. Vern Knud-
sen had designed the sound stages
which were nearing completion, and
recording equipment was arriving
from the Western Electric Co. Every-
one had more than their share of
work to do since our first talking pic-
ture, “Coquette,” with Mary Pickford
and Douglas Fairbanks, was to start in
November. Both disc and film equip-
ment were installed in duplicate since
at the time of contract signing, it was
thought both would be used. Actual-
ly, the disc equipment was used for
instant playback of the recording, and
using the soft wax for this purpose.
The wax was processed into a pressed
record and used as a backup in case
the film recording was not adequate.
This duplication was dropped after a
few pictures since the use of two film
machines proved to supply adequate
protection.

The experience of Western Electric
did not involve a full feature length
film, including editing and release
printing of the hundreds of prints
needed for simultaneous exhibition,
so we were immediately faced with
the problem of creating “dubbing”
facilities. This consisted of providing a
number of reproducing sound heads
in a re-recording room where a num-
ber of recorded films could be syn-
chronized, including music and
sound effects along with the original
dialogue. A new single negative was
then available for the final release. As
many as 16 separate sound tracks were
used to composite all of the individual
sound tracks. The filamentary type
vacuum tubes had many problems,
and microphonics was the source of
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