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THERE ARE FOUR EXCELLENT VACUUM TUBE
STEREO CONTROL CENTERS ON THE MARKET TODAY.

WHY DOES THE NEW CITATION A SURPASS THEM ALL?

Part of the answer is suggested by an authoritative
report which appeared recently in High Fidelity Maga-
zine. Here are some excerpts:

O “Marks a major breakthrough in the application of
semiconductors to high fidelity sound.”

O “Superb response characteristic is not matched by
any other known preamplifier.”

O “Citation A literally has flat response to beyond one
million cycles and distortion that is non-measurable by
the usual methods.”

O “Excellent transient characteristics and virtually no
phase shift throughout its extremely wide range.”

O Harmonic distortion is “actually less than the resid-

ual distortion of the measuring equipment.”

O “lIts listening quality is superb....The overall effect
of listening|to Citation A is simply, more music and less
fatigue.”

O “Should meet the demands of the most critical lis-
tener and audio perfectionist.”

O “It suggests that...a sound path could be set up
that approaches the classic goal of amplifier design—
that is, a sfraight wire with gain.”

For a complete folio of reports and test evaluations of
this remarkable new instrument,write Citation Division,
Dept. A7, Harman-Kardon,

Inc., Plainview, New York.

&
uk 105 A subsigiary of THE JERROLD CORPORATION J
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Coming
NEXT
Month

In August we will pre-
sent our Annual Product
Preview wherein the com-
ponent equipment avail-
able for 1963-1964 will
be shown and described.
This vear’s Preview prom-
ises to be the most ex-
tensive we have had to
date, listing literally hun-
dreds of items. For those
who intend to buy new
components this Fall, the

Produect Preview is an
invaluable aid. DON'T
MISS IT!

e o o

In keeping with the spirit
of our Product Preview, we
are presenting articles in the
August issue which are in-
tended to be thought-pro-
voking about equipment spec-
ifications and testing:

1. Knobs—the shame of
it all. Don Nort. a new Au-
D10 Author, has unearthed
a hitherto unpublished re-
port on knob testing.

2. Daniel R. von Reckling-
hausen tells Aupio readers
what he considers the most
important FM tuner specifi-
cations for stereo, and his
order of preference.

3. The staff of Aupio
presents its report as to what
we consider minimum sland-
ards for high fidelitvy which
the FTC might adopt.

In the August Issue—
On the newsstands or

in your own mailbox
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the most
noise-free
recordings
you have

will be made on the new all-transistorized Norelco
Continental ‘401’ Stereo Tape Recorder, the only
recorder using the newly developed AC107 tran-
sistors in its two preamplifiers. The AC107 is the
only transistor specifically designed for magnetic
tape head preamplifiers utilizing speciaiiy purified
germanium to achieve the extraordinary low noise
figure of 3 db, measured over the entire audio
band (rather than the usual single frequency). This
noise figure remains stable over large collector-
emitter voltage swings and despite large varia-
tions in source resistance.

Hear the new transistorized Norelco Continental
‘401" » 4-track stereo/mono record and playback
o 4 speeds: 74, 3%, 1% and the new 4th speed
of ' ips which provides 32 hours of recording
on a single 7” reel o fully self-contained with
dynamic stereo microphone, two speakers (one in
the removable cover for stereo separation), dual
preamps and dual recording and playback ampli-
fiers « self-contained PA system « mixing facilities
« can also play through external hi-fi system e
multiplay facilities.

Specifications: Frequency response: 60-16,000 cps
at 71, ips. Head gap: 0.00012". Signal-to-noise
ratio: better than —48 db. Wow and flutter: less
than 0.14% at 7Y% ips. Recording level indicator:
one-meter type. Program indicator: built-in, 4-digit
adjustable. Inputs: for stereo microphone {1 two-
channel); for phono, radio or tuner {2). Foot pedal
facilities (1). Outputs: for external speakers (2),
for external amplifiers (1 two-channel); headphone
(1). Recording standby. Transister complement:
AC 107 (4), 0C75 (6),0C74 (2), 0C44 (2), 2N1314
(2), 0C79 (1). Line voltage: 117 volts AC at 60
cycles. Power consumption: 65 watts. Dimensions:
1815 x 15" x 10”. Weight: 38 Ibs. Accessories:
Monitoring headset and dual microphone adapter.

For a pleasant demonstration, visit your favor-
ite hi-fi dealer or camera shop. Write for Brochure
A-7. North American Philips Company, Inc., High
Fidelity Products Division, 100 East 42nd Street,
New York 17, New York.

Noreleo

AUDIO CLINI

Joseph Giovanelli

Send questions to:
Joseph Giovanelli
3420 Newkirk Ave.
Brooklyn 3, N. Y.
Include stamped, self-addressed
envelope.

Series Capacitors and
Breakdown Voltage

Q. A circust ealls for a 750-pf, 1000-v.
capacitor which is not available locally. In-
stead, I connected in series two capacitors,
each rated at 1500 pf, 600v. Do I have to
shunt each capacitor with a resistor to dis-
tribute this high wvoltage?

In another instance, the power cupply
calls for a filter capacitor of 30 uf, 525 v.
Instead I used two capacitors, each rated
at 60 uf, 450 v. I shunted each capacitor
with a 1-watt resistor, 100,000 ohms, Edil-
berto P. Bustillo, Ormoc City, Philippines.

A. Getting first to the 750-pf capacitor
and the series connections you used, there
i3 no reason to use an equalizing resistor
because the individual ecapacitors have
little or no leakage resistance. The purpose
of the equalizing resistors is to acecount for
the leakage current present in eleetrolyties.
Little or no such leakage current is en-
countered in ceramic capacitors, and only
a very small amount in paper units of good
quality.

Look at it this way. Two electrolyties
are connected in series. A small amqunt of
current exists in the units when volfage is
applied because of the leakage which is
always present in eleetrolytic capacitors.
When this happens, a voltage drop iis pro-
duced across each capacitor. If the value
of leakage resistance in each capadgitor is
not quite equal, it means that the voltages
developed across these resistances are not
equal. One of the series of capacitors
would have to withstand more volta&e than
would the other unit. If this difference is

| too great in comparison to the combined

voltage across the two units, the unit hav-
ing the largest leakage resistance or small-
est current would probably hold up! better
than the one having the least leakage. The
purpose of the equalizing resistors is/to pro-
vide a path of lower resistance than offered
by the leakage resistance within the ecapae-
itor, thus equalizing the voltages across
them.

In the event that the values of the two
capacitances are not equal, another prob-
lem arises. The smaller capacitor will have
the largest amount of voltage developed
across it. This is understandable wlen vou
remember that the leakage increases with
the size of the electrolytic. The need for
different amounts of equalizing resistance
can be accounted for by unequal voltage
drops within the capacitors.

Your choice of a 100k resistor is about
right considering the fact that the values

In Ganada and throughout the free world. Noreico is known as 'the Philipat | of the capacitors you used were equal.

2
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Probably the internal leakage resistance of
each of these units is about 0.5 megohm
under load. You can see that the 100k
is considerably lower than this value but
is still high enough so as not to cause too
great a drain upon the power supply.

Plate Voltage Stability

Q. I own a 60-watt amplifier. I have
trouble setting bias. When the unit s
turned on, I have about 420 wvolts on the
output plates. When this unit runs for ap-
prozimately two hours, plate voltage grad-
ually comes up to 460 volts which I think
is the correct operating wvoltage. I have
based my bias adjustments on this plate
voltage.

Why do I have this low voltage when the
amplifier is first turned on? I notice that
the a.c. line voltage rarely changes more
than 6 or 7 volts either way during this
warm-up period.

My amplifier has a 200-mA power trans-
former and a 200-mA choke. It uses a 5V4
rectifier. Can I correct this trouble by re-
placing the above with a 2000-mA power
transformer and choke and wuse a GZ34/
5AR4 rectifier? J. W. Welch, D.D.S., Wall
Lake, Iowa.

A. Your problem is very common and is
not serious in terms of the over-all per-
formance of the amplifier. Because the
change in voltage is less than 10 per cent,
it can usnally be assumed that a ten per
cent change in operating voltage will not
be sufficiently important to cause degrada-
tion of amplifier performance.

Remember that if the line voltage rises
by 7 volts, the voltage at the rectifier
cathode will rise somewhere in the neigh-
borhood of 32 volts because of the step-up
ratio of the power transformer.

There will be a drop in the plate voltage
even though the line voltage has mnot
changed when a rectifier tube is low in emis-
sion or loaded beyond its capaeity. Try a
50U+ or two 5V4’s. You can try the 5AR4,
and in faet, you may wish to use two of
them in parallel.

Increasing the capacity of the filter choke
and of the power transformer will not
help in stabilizing the plate voltage in
those instances where these components are
working within their capabilities. However,
when the power required by the load is
greater than that which can be comfortably
provided by your transformer and choke,
the regulation of the power supply will
suffer. This is reflected in the variation of
voltage as the power output of your am-
plifier is inereased. Only if you have this
condition do I recommend increasing the
capacity of these components.

You are correct in adjusting the bias for
conditions of highest plate voltage.

Reducing Power Supply Load

Q. I have a power transformer rated 410-
0-55-410 wolts, at 200 mA. The “roll-my-
own” basic amplifier I plan to construct
will use matched KT88's in a push-pull con-

AUDIO e JULY, 1963
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Heowe e, Alood What is a Garrard Automatic Turn-
table? It is a combination of precision parts of the type you would
previously have expected to select individually and have mounted
together. Dynumically balanced tone arm...counterweight adjusted.
Full size turntable...cast, heavy and balanced. Correct torgue stem-

ming from a reliable source...the Garrard Laboratory Series® motor.
Now, in the Automatic Turntable, Garrard has integrated them for you.

&A_@uiug To U The arm takes your choice of cartridge
...even the ultra sensitive types developed originally for separately
sold tone arms because of high compliance. This arm brings out the
best in any cartridge, tracking and tripping at the lowest pressure
specified by the cartridge manufacturer. The unit is quict, speed even,
sound pure, undefiled by rumble or resonance.

AUTOMATIC
TURNTABLES

3

i v Sparkling styling—rich gray, charcoal and
chrome. Clearly, a superior record-playing instrument, befiitting the
other components in your carefully chosen, highly valued music system.

g &L A legion of enthusiastic owners will contirm
that you can expect to enjoy a Garrard Automatic Turntable for many
vears. Every record you play will be more rewarding because of con-
venience you'd never thought you could have with a unit performing
to professional standards. The convenience of automatic play when
you want it...and automatic shut-off, even after single records. And
should your Garrard need maintenance, as all machines do sooner or
later, you will find that it is supported by the industry's most con-
siderate, well-stocked and well-trained authorized service network.

These meaningful advantages, which insure your continuing pleasure,
enhance the value ot every Garrard Automatic Turntable. The conecept
is extravagant, The cost is really moderate.

MOBEL AT6
$54.50

There is a Garrard for every high fideli%y system.
Type A $79.50, AT6 $54.50, Autoslim $39.50. For litaratere, write:
Dept. GB 1 3, Garrard Sales Corp., Port Washington, N.Y.

(I g AL
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There’s no ena’ to your ||stenmg pleasur

with Concertone double Reverse-O-IVIatl“f“

Now, there is literally no end to the unattended playing time you cari
enjoy. Concertone, who doubled your listening pleasure with exclusivq
Reverse-O-Matic, now presents Double Reverse-O-Matic in the dramatid
505 Imperial Series. This exclusive automatic playback feature plays 4;
track stereo tapes from end to end, reverses, and plays the other 2 stered
tracks as it rewinds...then automatically “takes it from the top” again
to repeat the cycle. For a full evening of uninterrupted listening, the
Concertone 505 Imperial is your instrument. Create your own personal pro;
gramming .. .then let it play to your perpetual pleasure. All the fine
craftsmanship and features you expect of Concertone. Stainless steel facer
plate for extra beauty. Learn all the exciting details of this magmfxcent
new recorder. Write for complete information today.

CONCERTONE 510

Instant monitoring . .. the
Concertone 510. Unmatched
recording flexibility in one compact
unit. The 510 incorporates all the
features of the 505 plus twin
speakers and sound-directing
panels which provide instant
monitoring of the recorded signal.
Luxurious ebony naugahyde
carrying case. Stainless

steel panel. Exclusive
Reverse-O-Matic feature.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it's the Cosmopolitan—
Combination Tape Recorder with AM Radio.

A versatile companion and co-worker for
business or pleasure travels. 5” reel capacity.
Push-button operation. Amazing fidelity.
Remote mike. Foot-pedal control. This
all-transistorized recorder has big recorder
features in miniature form.

far further g AMERICAN CONCERTONE, INC.

o A DIVISION OF ASTRO-SCIENCE CORI.
write: I 9449 W. JEFFERSON BLVD. * CULVER CITY ¢ CALIF.

Export: J. D. Marshall International, 170 W. Washington, Chicago, Illinois

WWW amerdceatadioRistery com

figuration with fized bias. It will use three
124T7's in the front end. All of this will
take more current than can safely be de-
livered by this transformer.

Can I use the above-mentioned power
transformer in a separate power supply for
output tubes and bias, and another power
supply for voltage amplifier, phase splitier,
and cathode-follower driver without the
power supplies being connected other than
through ground? W. J. Dubie, Kankakee,
Illinois.

A. There is no reason why two power
supplies cannot be used in the manner you
deseribe, as long as the ground ecircuits
for these supplies are connected to the
chassis and tied together. I believe you
should know that the driver stages require
so little current that their effects on the
main power supply would be negligible. If
the power transformer has marginal ca-
pacity for this particular application, I
recommend that you do not use it to supply
filament voltage to the KT88s.

In addition, the rectifier filaments should
be lit from a separate suuply. As an alter-
native the thermionic rectifiers can be re-
placed by equivalent solid-state units. This
last change would improve the voltage reg-
ulation of the main power supply.

The reason that you would not want the
rectifier filaments to be run from the power
transformer is that there would be some-
what less current in the primary winding,
and this would allow the transformer to
run cooler.

Voltage Dropping Resistors

Q. Using Ohm’s Law, please show me
how to figure the value of the resistors to
use in a power supply with a transformer
rated at 300-0-300 volts at 120 mA. I wish
to get 250 wolts or less for the front end
of a power amplifier which is to employ
three 12AT7?’s drawing 10 mA each. Would
choke input be an advantage for better
regulation of the front ends? W.J. Dubie,
Kankakee, Illinois.

A. There are a couple of ways to do what
you wish. One is to use large decoupling
resistors at each stage, with values depend-
ing upon the manner of decoupling. The
other method invelves arriving at a com-
mon voltage source for all stages. We shall
assume that this latter arrangement is the
one in which you are interested.

The chances are that this transformer,
and its associated circuitry, will be such
that you will obtain more than the 300
volt rating of the transformer secondary,
especially since you will probably use ca-
pacitor-input filtering. This arrangement
will give you the best possible filtering so
essential for front-end circuitry. Because
the current taken by a front end is virtually
constant, even under dynamic conditions,
you should not be concerned about the reg-
ulation of this portion of the cireuit.

Tor purposes of this diseussion I shall
assume that the voltage will rise to 325
volts. Because each of the three tubes used
in the front end draws 10 mA, the total
current drain by these tubes will be 30 mA
(0.03 ampere). Assuming that you require
225 volts, 100 volts must be lost across a
dropping resistor. By dividing 100 by 0.03,
you will obtain this resistance value, in
ohms (roughly 3300 ohms), which is re-
quired to make this cireuit work as you
wish. By multiplying 0.03 times 100 you
obtain the wattage this resistor will dis-
sipate. Double this power for a good safety
factor. However, there is no such thing as
a 6-watt resistor (the dropping resistor dis-
sipates 3 watts) ; the closest available rat-
ing is 5 watts. To be really safe, use a ten-
watt resistor. £

AUDIO e JULY, 1963


www.americanradiohistory.com

HARMAN-KARDON GALAXY SERIES
handles more sound jobs, large or small,
easier and at less cost than any other
“deluxe” public address amplifier!

® You select exactly the number of channels, types of
inputs and the power you require to fit each job! You buy
only what you need, use what you buy . . . never any waste!

® Expand or modify a system, anytime, with simple mod-
ules that install in minutes. Regardless of whether it's
channels, inputs or power! System never obsoletes!

® Apply compression or full limiting to any desired chan-
nel, on any kind of program source. Or, alternately, apply
limiting action to the entire program mix. Eliminate com-
plaints about sound being too loud or too low; reduce the
number of microphones and channels needed to achieve
group coverage; prevents sound output exceeding point
of feedback howl. 2

® Introduce beep, warble or continuous tones—all three
if you wish—to signal time periods, fire, forced cr un-
authorized entry, occurrence of any disaster or emer-
gency...even to signal rain, temperature, water level or
other possibly significant conditions. And you can intro-
duce these signals manually, or remotely and automati-
cally...even if the amplifier is turned off! Now a sound
system can more than earn its keep by doubling as an
operation and safety aid.

® Employ ‘“precedence” mode of operation, with iocal
manual switch or remotely and automatically; complete
cut-out of unwanted signal or any blend of the normal and
precedence signals. Now you can have all-call, emer-
gency messages, tone signals, periodic sales messages,
etc.... as an integral part of the regular sound system.

® Monitor headset jack and monitor volume contro: ...
plus space and facilities on the front panel for plug-in
monitor speaker or VU meter. Takes the guesswork out
of system adjustments; detects and isolates program
problems quickly.

® Complete remote control facilities are provided ... for
control of program levels, putting the system on “stand-
by” or turning the system on and off. Place the equipment
where it ought to be, control the system from where it’s
most convenient.

® Professional performance, quality and construction
throughout. Power ratings are given at 1% T.H.D.—the
industry practice for packaged amplifiers is twice this dis-
tortion. Power band-width, hum and noise level and regu-
lation are exceptional...as good as you might expect
from “high fidelity” amplifiers. Parts are conservatively

AUDIO e JULY, 1963

operated; tubes are run well within manufacturers’ toler-
ances for greatest reliability and life.

® Plus many other special operating and installation ad-
vantages, such as: output to a tape recorder, independent
of tone and master volume controls; four position Lo Cut
Filter; bridging In-Out connections; on-chassis sockets
for plug-in low impedance mike and line input trans-
formers, phono and tape equalizers; both balanced and
unbalanced 25V and 70V constant voltage outputs; choice
of flush-panel, cage or rack-mounting facilities... and
numerous other features. j s

sl

-3

PREAMPLIFIER-MIXER —accommodates
up to 8 channels; includes VU Meter, line
amplifier and power supply.

POWER BOOSTERS—
available covering the
range from 40 to 200
wat: performance.

REAR VIEW 40-50 WATT
GALAXY—note modular con
struction and arrangements of - i e
inputs. Other models: 75-85 watt i Y Tl
and 150-200 watt output power. : .ﬁ

Mln
- 2%

2 ]
plifier showing a module 2 I& i
withdrawn from the main . "'.'-C”- L g

chassis. 1 _1,:._
For complete details of

oa : L@
1 o M o
this exciting sound line, B -
write to: L ‘

FRONT VIEW of the am-

HARMAN-KARDON INC. Commercial Sound Division
55 Ames Court, Plainview, L.l., N.Y., DESK B-7

ey arcon_
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The sweep and magnificence of a full
orchestra . . . the intimacy of a lovely
voice. The pure sound of Grommes fasth-
fully reproduces the mood and expression
—with the elusive quality of ‘“‘presence’’
You are there!

Model 24PG 24 watt stereo amplifier. .. ..$ 89.95
Model 36PG 40 watt stereo amplifier. .. . .$129.95
Model 70PG 70 watt stereo amplifier. .. ..$199.95

Write GROMMES
Division of Precision Electronics, Inc.,
- 9101 King St., Franklin Park, lll.

g/zﬁmmﬂ/!__
sets the
scene...

LETTERS

There’s More to Testing Amplifiers . . .

SIRr:

With reference to the article “Testing
Amplifier Response with an Oscilloscope”
by Herbert Malamud, I should like' to
point out a slight error and a point which
might cause some misunderstanding.

The statement is made that when the
output signal from an amplifier is fed into
the vertical channel of an osecilloseppe,
and the input signal into the amplifier
from an oseillator is fed into the horizoptal
channel of the oscilloscope, the angle of
the trace with the horizontal will decrease
from the normal 45 deg. slope with the
horizontal to some lower value when the
amplifier is overdriven: “If the input
voltage to the amplifier is then increased
until the amplifier overloads, the amplifier
output drops relative to the input, and the
angle of the scope trace with the horizomtal
drops below 45 deg.”

The output does, in fact, drop as ¢om-
pared with the input, but the conclusion
is incorrect, since the amplifier merely
begins to clip. Unless the recovery time of
the amplifier is exeeptionally bad, the
slope of the trace at the origin will chinge
little, if at all.

In addition to the above, Fig. 1 is mis-
leading sinee it shows the X-input at the
left edge of the ’scope and the YIFPUt
at the right edge. Most oscilloscopes' are
reversed. If one doesn’t notice the letters
X and Y, and tries to connect the eireuit
as shown, the data in Table 1 no longer
hold.

Finally, a “0.1 pf or larger” eapacitor
is not ample, with a 1-megohm input im-
pedance oun the ’scope. The reactance of
such a capacitor equals 1 megohm at
about 16 cps. With a tolerance of +2§ per
cent, which is possible, it may go from 12
to 20 cps. The phase shift in the imput
into the oscilloscope may therefore he be-
tween 45 and 31 deg. If one of the ca-
pacitors is at the high end of the r#nge
and the other is at the low end, any angle
measurement will automatically be off by
14 deg. Very large capacitors will T,void
this problem.

PETER A. STARK
519 E. 86th Street
New York 28, M. Y.

The Blushing Author Replies

SIr:

On his first point, Mr. Stark is abso-
lutely correct. I blush to have been guilty
of careless thinking.

With respect to the second point, the
labeling on a diagram is also part of a
diagram, and should be looked at. In any
case, it is the deviation from a 45-deg.
angle which is important, and a 46-deg.
slope may be interpreted exaetly the same
as a 44-deg. slope.

Mr. Stark is correct again on his last
point, but so was I. My handwritten copy
of the article has “1.0 uf.”” I don’t know
if the 1 and the 0 were interchanged by
my typist, or by Aubpio’s. The capacitor
should, of course, be large enough so that
the value of RC (where R is the ’seope in-
put resistor) is one (or at least one half),
for the reasons that Mr. Stark points out.

HERBERT MALAMUD
30 Wedgewood Drive
Westbury, N. Y.

Isn’‘t It a Small (Polyminoe) World?

SIR:

It has often been stated that different
sciences are nothing more than different
interpretations given to the same basie
equations. This point was foreefully illus-
trated to me when I happened to look at
Erhard Aschinger’s article in the March
issue and noticed a similarity between his
equations for the first stage resistances and
the formulas that give the number of
distinet polyminoes of orders four, five,
gix, and seven.

Polyminoes are geometrical objects made
by joining together a number of squares
a10ug their edges. For example, five squares
in a row and a Greek cross are both
polyminoes of order five, and a simple
square made of four smaller squares is a
polyminoe of order four. Mathematicians
have been interested for a long time in the
problem of how many different looking
polvminoes one could make of a given
order, and although they have found no
general formula it is known empirically

(Continued on page 46)

THIS MONTH'S COVER

The installation shown on the eover this
month is in the Merrick, Long Island, N. Y.,
home of Stanley L. Horowitz, ATA. The
components include: a Leak “Point:One”
stereo preamplifier and “Stereo 60 power
amplifier; a Leak “Trough Line” tuner with
multiplex adapter; a Connoisseur 28 turn-
table, with Connoisseur arm and stereo car-
tridge; and a pair of Leak “Sandwich”
loudspeakers.

The loudspeakers are presently englosed
in the two lower and outermost cabinets. In
the planning stage, however, is an oxten-
sion of the living room that will greatly
inerease the listening area. Then the speak-
crs will be removed from the wall unit and
will be rigidly suspended from the deiling
via a metal frame designed for the purpose
by Stanley and his wife Elaine, an mte1101
designer.

The choice of a separate control ente1
and power amplifier was dictated by the de-
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sire to conserve ecabinet space as well as
have top quality. The original plans called
for the amplifier to be placed in the attie,
some 20-feet away. Temporarily the ampli-
fier was installed below the control center.
At the insistence of Elaine, the amplifier
now is in its intended place. All wiring is
concealed in tracks cut in the back of the
teak standards and cabinets.

An interesting feature in this installa-
tion is the ability to control the extension
loudspeakers remotely. Also, it was decided
to inelude a control for turning the entire
system on and off remotely. A very simple,
efficient, and inexpensive system was used,
consisting of a low-voltage relay and mo-
mentary contact switeches. Because switch-
ing eurrent is drawn only at the instant
of switehing, it is possible to use the wires
carrying the speaker signal to carry the
switehing signal also. With this system an
infinite number of on-off switches ean be
added.
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Studio view of three A-7 speaker systems used for 3-channel PLANBNCK, monitoring at United

Recording Studios, Hollywood, where many famous musical stars do their recording.

THE POWER AND THE GLORY OF A
GENUINE PLANBACK SPEAKER!

At the recent L.A. Hi Fi Show, a lady was
so enchanted by the sound of a stereo pair
of Altec A-7 PLAYBACK systems that she
closed her eyes to their rugged studio-
utility cabinetry. She wrote a letter con-
veying the wonder she felt in hearing, for
the first time, faithful reproduction of live
performance. This is what Mrs. Raymond
O. Zenker of Whittier, California, has to
say about Altec’s mighty A-7 “Voice of
the Theatre™®:

“I have never written ‘letters to the edi-
tor’ or that sort of thing, but this time I am
compelled to.

“On April 4th, my husband and I went
to the Hi Fi Show at the Ambassador. Of
the many assorted displays, I was im-
pressed only with two big black boxes in
a small ordinary room. These boxes must
have been magical for the room became
enchanting. To others perhaps they were
ugly, but to me they were the most beauti-
ful things—(no, beings, for they were alive
and warm), I had seen during the evening.

“When my husband and 1 buy, it will
have to be the A-7's. Nothing else is even
worth consideration. This will make the
wait for music a bit longer, but the waiting
becomes a necessity now for I'm spoiled
and could never be content with anything
else...”

Mrs. Zenker’s admiration is understand-
able. “Voice of the Theatre” speakers are
genuine PLAYBACK systems considered a
must for leading broadcast and recording
studios, as well as motion picture theatres
(including Cinerama’s matchless 6-chan-
nel stereo). In such professional applica-
tions, where reputations and income are
at stake, “bookshelf” bass, strident highs
and other aspects of audio distortion can-
not be tolerated. That’'s why PLANBACK
speakers by Altec are invariably specified.

You can buy a pair of Altec A-7’s for your
home for only $279.00 each. Studio engi-
neers will tell you that this is the finest
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speaker system in existence. And it is...
next to the new Altec A7-500.

NEW...ALTEC A7-500
PLAYBACK sYSTEM

For $36.00 more, the A7-500 provides a
lower crossover frequency and larger sec-
toral horn for the smoothest reproduction
of lower mid-range ever achieved. How-
ever, whichever you choose —the A-7 or
the A7-500—your records, tapes and FM
will sound better than they have ever
sounded before. They are priced right in
their studio cabinets; all it takes is a bit
of do-it-yourself ingenuity for dressing-up
or building-in.

PREFER SUPERLATIVE SOUND WITH
FURNITURE TO MATCH?

If you prefer your sound in finest furni-
ture, full-sized, floor-standing, two-way

Fectogt

831A ‘““Capistrano” incorporates A.-7 speaker
components in a magnificent cabinet 30” high,

838A ‘‘Carmel” contains the A-7 high frequency
section in combination with two low frequency
speakers. Price: $324.00 « 837A “Avalon” at
$261.00 is identical except for one |.f. speaker
instead of two. Decorator base (shown)
$36.00 extra.
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Capitol Recording Studios in Hollywood employ
more than 70 Altec PLANBACK. speaker sys-
tems for monitoring of their famed recordings.

Studio A of Universal Recording Corp., Chicago,
uses four Altec A-7's in monitoring 4-channel

PLAYBACK.

Altec PLAYBACK systems are also avail-
able in walnut or mahogany cabinets.

Hear Altec PLUNYBNCN components at
your nearest Altec Distributor’s (see your
Yellow Pages). And be sure to ask for
your courtesy copy of Altec’s* PLANBACK
And Speech Input Equipment For Record-
ing And Broadcast Studios™ Catalog. Al-
though this booklet was prepared specif-
ically for the recording and broadcast
industry, many of the studio applications
it describes will open your eyes (and ears).
Or, for your free copy, write to PLAN BACK
Dept. A-7.

*PLNYBACK : a term used in the recording
industry to designate the studio sound repro-
ducing equipment relied on by conductors,
performing artists and recording engineers
to carefully judge by direct comparison the
realism of a recording with the live rendition.
Altec Lansing is synonymous with PLANYBACK
because most major professiona! studios have
used and specified Altec equipment since the
early beginnings of modern recording.

ALTE

LANSING CORFORATION

ALTEC LANSING
CORPORATION

(L7777 A Subsidiary of Ling-Temco-Vought, Inc.
ANAHEIM, CALIFORNIA

©1963 ALTEC LANSING CORPORATION
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LIGHT LISTENING

Lawrence of Arabia (Original Sound-
track Recording) Colpix SCP 514

Sometimes it takes a period of nearly half
a century before an unusual musical instru-
ment gains a sizahle audience. The soundtrack
recording of the motion picture “Lawrence of
Arabia” contains such an instrument—the
Ondes Martenot. There is more than a little
irony in the fact that the relatively unim-
pertant medium of movie background music
will probably do more to spread the fame
of this electronic musical instrument than
Lave all its previous recorded or concert
appearances. including an American tour
in the Thirties by its inventor, JMaurice
Martenot., Martenot. a French pianist, vio-
linist and cellist, patented his device in Eu-
rope hack in 1922. Although it resembles the
Theremin in some respects, the Ondes Mar-
tenot is known to fewer persons than the
earlier electronie instrument that preceded
it by a period of only two or three years.
Record listeners had a chance to become
acquainted with it a few years ago on a
Westminster mono disc (XWN 18360) that
has since been withdrawn. In that release,
the inventor’s sister was heard as soloist
in the Concerto for Ondes Martenot and
Orchestra by Andre Jolivet. In appearance,
M. Martenot's device resembles a spinet and
is equipped with a keyboard of five octaves.
Musical sounds are produced by oscillating
radio tubes as in the Theremin but the
manner of control is different. A wire extend-
ing across the keyboard is held about the
operater’s thumb and second finger, and is
manipulated to produce the desired pitch by
moving a variable condenser. The keyboard
serves as a gunide to give the performer
an approximate idea of where he is in the
scale. DBy pressing a set of buttons, the
player controls the timbre and ecolor of his
tone. Volume is controlled by a key, similar

to that of a telegraph instrument. In the
soundtrack of ‘“Lawrence of Arabia’, the
unearthly tone of this instrument is used

to underline the eerie vastness of the desert.
Its inclusion in the orchestra undoubtedly
stems from the fact that the soundtrack
score was composed and conducted by Maurice
Jurre, himself a Frenchman. Having access
to musical cirecles that include men capable
of handling the Ondes Martenot, Jarre im-
ported a French player and added him to the
ranks of the London Philharmonic Orchestra
for this recording. With only two bands
of this disc devoted to tonal description of
the desert, this player has far less opportu-
nity to be heard than he would in a concerto.
His mere presence, however, may stimulate
interest in the instrument among other pro-
fessionals in the movie field. The rest of
the Lawrence score is rather predictable in
nature: a theme for the hero and an assort-
ment of Arabian percussion instruments
whenever the native element is in the center
of the screen. The picture’s score includes
a new march by Kenneth J. Alford, who
wrote the very famous Colonel Bogey March.
The new work—Voice of the Guns—is no-
where near as effective a composition as the
earlier Alford march.

Music Made Famous by Glenn Miller
Warner Bros. Tape WSTC 1468

When the featured stars of the original
Glenn Miller Orchestra held their reunion in
Las Vegas not too long ago, Warner Bros.
taped enough material at the concert to issue
two albums comnmemorating the event. The
first four-track tape of ‘“Music Made Famous

8
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by Glenn Miller” appeared on this label jfew
months ago (WSTC 1428). In this secon+ﬁl re-
lease, the Casbar Theater Lounge of the Sa-
hara Ilotel in Las Vegas continues to ring
with the applause of an overflow audience
that came to pay homage to the memory of
Miller. To Glenn Miller fans who have refused
to get excited about the subsequent Mjller-
type bands that have been around since
World War Two, the Las Vegas concert heard
on these two tapes was a most happy occapion.
Paula Kelly and the Modernaires, Ray Ek)erle
and Tex Beneke gave the event the required
touch of authenticity and the audience’s recol-
lection of the past took it from there.| The
original crew, in its heyday, had built up an
enormous list of best-selling records ng)fore
the war came along and many of their great-
est hits are vigorously revived here. Ray
Eberle takes the solo bow in Blue Champagne
and Along the Santa Fe Trail, Tex Beneke
gets into the act with the Modernaires in
Don’t Sit Under the Apple Tree and the or-
chestra buttons down the instrumental in-
nings with Rhapsody in Blue, Tuzedo Junc-
tion and St. Louis Blue March. Warner’s proc-
essing of the tapes captures the excitement of
the occasion—providing the crowning touch
to a happily sentimental journey that shows
no sign of ending.

Robert Farnon: Portrait of the West
M-G-M SE 4107

This is my first encounter with the Farnon
orchestra on the MGM label. It's good to see
Farnon still on the active list. He is one of
the veterans of the LP era deserving of more
fame and fortune than the past fourteen jears
have brought him. Record collectors hose
activities go back to 1959, when light rhusic
was available mainly on 10-inch microg‘oove
discs, recall Farnon as one of the top fhree
British instrumental stars on the ther-new
London label. Along with Mantovani| and
Stanley Black, he had much to do with the
upgrading of standards brought about by|Lon-
don Records in the popular field. We all know
that, of the trio, only Mantovaui hit the [jack-
pot with the American publie but equally] well
known throughont the music industry i the
fact that Farnon carried much weight within
the circle of top arrangers who were not in-
terested in a musical style based on gimmicks.
The public, however, still calls the important
shots in an orchestra’s standing within the
ranks of a given record label and Londpn is
no exception. The easiest way to gauge|Far-
non’s present Dosition at London is to check
how many of his records are still available on
the parent label and how many have |been
relegated to the low price Richmond rester.
I daresay Farnoon’s agent grew restless| once
he saw the Richmond releases begin to, out-
number the London items in the catalog and
advised him to lend an ear to offers from pther
labels. MGM has much to gain with F“'ruou
on its roster. His versatile orchestra, along
with David Rose and Ornadel, puts the label
in a good position to capitalize on any trend
in public taste. Even more important [from
the standpoint of the film studio that [owns
the label, Farnon can be used to bolst¢r in-
terest in a wide variety of motion picfures.
Anticipating an increase in the sale df all
Western music following the release af its
Cinerama production of the movie “How the
West Was Won,” MGM has drawn from| Far-
non an interesting album that includes his
own compositions, Open Skies and Gafeway
to the West, in addition to staples such as
Shenandoah, Home on the Range and They
Call the Wind Maria from Lerner and Loewe’s
“Paint Your Wagon.”
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Bruno Canfora: Riviera
Vesuvius ST 4412

The Italian record industry has ample rea-
son to be proud of the technical know-how
that has gone into the production of this
stereo disc. The Vesuvius label is new in this
country, having been made available only a
few months ago under the distribution of
MGM Records. The sound on previous Vesu-
vius releases has not given mie reason to erupt
with joy because standards were a bit below
the average maintained by the American rec-
ord industry. This album, however, is quite
another story. It has been recorded for Vesu-
vius by Ricordi, the famous Italian publishing
house. It is top drawer in all respects. I ean
think of only one or two well-known domestic
labels that manage to rival the sound dis-
played in this sophisticated program by Bruno
Canfora’s 35-piece orchestra.

Jerry Orbach: Off Broadway
M-G-M SE 4056

This release should resolve a minor prob-
lem that may have bethered some collectors
ever since Off Broadway shows were first dis-
covered by the record companies. Even the
nost redoubtable theater fan has found it
difficult to acquire every single original cast
recording on Off Broadway shows in addition
to the albums concerned with the interna-
tionally famous productions seen on Broadway
itself. Assuming that shelf space and a record
collector’s budget were to permit such a lux-
ury, it is still doubtful whether any listener
would find all the minor musicals equally ap-
pealing. MGM's solution is a disarmingly sim-
ple one. They hired an unpretentious young
singer who has worked in both areas of the
New York theater and recorded him in a col-
lection of tunes representing most of the Off
Broadway shows that have made a sizable
impression in recent show buxiness annals.
The fact that Jerry Orbach's album may not
set the world on its ear becomes one of the
points in its favor. The casual charin of these
low-budget songs could hardly withstand the
hard sell associated with most of the big up-
town shows. The softer sell of Off Broadway
comes easily to Jerry Orbach who got his
New York start singing the role of Macheath
in the cast of the long-running ‘‘Threepenny
Opera.” His next move was Ward Baker’s pro-
duction of “The Fantasticks.” While appear-
ing in that show, Orbach was selected by
Gower Chamption to play the important role
of the puppeteer in the noted Broadway hit—
“Carnival.” The twenty-two-year-old Orbach
is fortunate in having the services of Norman
Paris as arranger and conductor in this al-
bum. Paris presided over the music at Julius
Monk’s Reuben Bleu from 1947 to 1937, guid-
ing many new acts during their formative
vears. I’aris is particularly helpful in those
songs that made their first appearance in the
theater as duets and trios—or in the case of
Portofino from ‘Dressed to the Nines”—an
ensemble nuniber by three girls and two men.
James Chambers, the solo French horn player
of the New York Philharmonic, contributes
handsomely to the haunting effect of Mack the
Knife and There’s a Small Hotel. The inclu-
sion of Small Hotel in this collection under-
lines the importance of one section of the
theater world where newcomers are assured a
welcome because Rodgers and Hart first won
public notice in “Garrick Gaieties,” an Off
Broadway show in its day.

Jane Morgan: What Now My Llove?
Kapp Tape KTL 41052
Ella Swings Gently with Nelson
Verve Tape VSTC 283

Two of our leading older-than-girl singers
share a relaxed mood in these tape releases.
Jane Morgan, whose popularity has mnever
reached the world-wide heights of Ella
Fitzgerald, has the backing of orchestras di-
rected by Burt Bacharach and Peter Matz
in songs with sadness as a common denomina-
tor. Ella's swinging companion is Nelson
Riddle in an album that steers a smooth
course through a collection of seasoned fav-
orites. Body and Soul, I Wished on the Moon
and Georgia on my Mind are typical of the
tunes that turn over a new leaf whenever
Ella feels rakish.
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The Fisher FM-200-B, $299.50

The Fisher R-200, $299.50%

The Fisher MF-300, $359.50*

World’s finest tuners at their price.

The Fisher FM-1000, $429.50*

World’s finest tuner.

Fisher currently manufactures six FM-Stereo-
Multiplex tuners and one AM-FM-Stereo-
Multiplex tuner (the R-200). The lowest-priced
model among these is unquestionably one of
the finest tuners available anywhere under any
name. The highest-priced is just as unquestion-
ably the finest tuner ever made. The remaining
five Fisher tuners represent the various degrees
of excellence possible between these not very
far-apart limits.

Exceptional sensitivity is the outstanding char-
acteristic of all Fisher tuners. Their lHFM
Standard sensitivity ratings range from 2.2
microvolts (for the FM-50-B) to an incredible
1.5 microvolts (for the FM-1000). This kind of
sensitivity can laugh at weak-signal areas and
compensates forthe important difference between

SLESS CABINET. ALL PRICES SLIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADIO INTERUATIONAL. INC.,
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mono and stereo FM sensitivity requirements
with margin to spare.

The Fisher FM-50-B and KM-60 feature the
exclusive STEREO BEAM®**, a Fisher inven-
tion that automatically indicates whether or not
an FM station 1s broadcasting in stereo. The
five more costly Fisher tuners incorporate the
unique STEREO BEACON**, an exclusive
Fisher development that automatically indicates
the presence of FM Stereo programs by means
of a signal light and at the same time automat-
ically switches the tuner between the mono and
stereo modes of operation, as required.

Which Fisher tuner should you buy? Your
Fisher dealer will be pleased to help you co-
ordinate your reguirements as to performance
and price. But be prepared to find less remark-

able differences between a Fisher and a Fisher
than between a Fisher and any other make.

FREE! $1.00 VALUE!'! The ™ R
new 1963 edition of The Fisher | FISHER
Handbook, a 40-page reference

guide to custom stereo. In-
cludes full details on alt Fisher |
stereo tuners. 1.

FISHER RADIO CORP.
21-29 44th Drive, Long Island City 1, N, Y.

Please rush free Fisher Handbook.
NAME

ADDRESS
CITY. ZONE___ STATE

7 03702

LONG ISLAND CITY 1, N. Y. CANADA: TRI.TEL ASSOCIATES, LTD., WILLOWDALE, ONT. s#PAT. PENDING
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Edward Tatnall Canby

CRITICAL VOLTAGE

Some people wonder just what a eritie is
—in any old field.

A critie, maybe, is one who sticks his
professional nose into other people’s busi-
ness. A critie is an entertainer—at the
expense of the eritieized. A eritic is a
solemn judge, weighed down with awful
responsibilities, the arhiter of fate and well
aware of it. A critie, sometimes, is merely
a describer, a guy whose job is to list the
features, suceinetly. Some people quite
honestly feel that a critic is an arm of
Publicity. He often is. Why not? Provided
of eourse . . .

Provided what? Well, provided, nateh,
that the produet is the best of all possible
products, the show of shows, the acme of
aemes. In which ease the eritic is joyfully
able to extend himself as the longest arm
Publieity will ever find, and for free. Which
makes it even better. Look—we didn’t even
have to PAY him to say these wonderful
things; he did it all of his own accord!
Boy, have we got a super-product.

But very few produets are in the acme
of acmes class. Not even new plays, let
alone new syniphonies, paintings, ballets,
hi-fi’s, tape recorders. It is quite allowable
for Publicity to plug the positive and
negate the negative. That is part of the
system, and highly acceptable everywhere.
This is a kind of euphemism, by which we
produce a rosier world for our own antiei-
pation. Anticipation makes the money flow
and the economy prosper. Not so in the
case of the eritiec—whose business is of a
trickier sort.

Very simply, the man who criticizes as a
profession is a positive evaluator. Pri-
marily, he is on the plus side—he is a
builder-upper. Otherwise, why bother. The
tear-it-down ecritie is merely an entertainer.
Somebody recently asked me whether I
wouldn’t enjoy writing under a nom de
plume, so 1 ecould say what I really thought.
The idea didn’t appeal to me at all. In
faet it bored me.

I don’t think any writer who is a real
eritic at heart, no matter what the field,
wants any sort of anonymity. That misses
the whole point. As individuals, we want
to feel ourselves a part of the system, and
a funetioning and useful part, too. We
are happiest when in mesh, a small cog
but essential, we hope.

We are a feedhack loop. Our evaluations
may reduce the total output, variably, ac-
eording to eircumstances; but they aim to
improve. And to entertain too, of course,
for entertainment—as who doesn’t know—
ig the quickest road to just about anything.
Feedback without a eircuit is no feedback
at all, and not very entertaining either. No
Jjuiee.

And let me point out, further, that as
every eleetronics man knows, feedback
loops are constructively negative, when
they aren’t going positive. More often than
not, they are both. So ig the critic’s evalua-
tion.

10

AN
Relax

With this in mind, let me trace a recent
positive-negative eircuit that appeared in
this column, naming names. As you’ll re-
member, I had some mildly negative things
to say about a certain big gray box|of a
tape recorder. Name? The Crown 800. There
were plenty of positive points to make
about the machine, but there were also a
few points which I felt eould be set down
in a eonstructively negative fashion.

Well, in sueh a situation one writes the
article, sees it wriggle slowly past the
editor’s blue pencil (he going pale and
sprouting seven new gray hairs) and then
one awaits, with a bit of nervousness, the
inevitable reaetion. (What could be worse
than no reaction at all.. . .)

It should be, it ought to be a happy re-
aetion, you think to yourself. The readers
should find it useful and maybe entertain-
ing. So too, one dares hope a little bit, will
the manufaeturer, whose heart and, soul,
whose know-how, publicity and, in particu-
lar, whose corporate profits are intirmately
attached to the produet in question.

But one isn’t too sure about this. Com-
panies, corporations, are supposed to be
entities in themselves, legal though not
human, They seldom act that way. Instead,
most corporations from GE, RCA, and GM
right down to the local newsstand around
the corner are actually the most texllpera»
mental of Personalities, bristling with raw
nerves as though they were flesh and hone.
Anything may happen if your eritical feed-
back voltage is off the beam.

Well, I got a passel of good reailer-re-
actions eoncerning that Big Gray, Box
neatly distributed. I hit it on the nose. The
Crown was a beast, it was won(leriul. It
was easy to use, it was tough to use. Its
sound was superb, it was full of distortion.
Reader-voltage: correct! So far so| good.
But when the expected big envelope eame
sailing from the Crown representative in
our region (who had provided me with the
maehine for trial) and, hard on its heels,
an even more impressive envelope from
the Office of the President out in Indiana,
I hraced myself. Especially when I read the
President’s first sentence.

“It is with mixed emotions that we write
you concerning the article in AUpio maga-
zine covering Crown reeorders. . Well)
here we go, I thought. Fuse about to blow
in the feedback circuit. i

“We are the owner of two 5000-watt
radio stations and are cognizant of the
difficulty in being able to give our listeners
uncensored news. It is hard to know when
all the facts are allowed to come in.”

Hmmm. Good. This corporation ' execu-
tive is saving that a favorable report isn’t
always a useful report. What he mpans is
what T mean—maybe. Evaluation is most
constructive when it evaluates—stiikes a
balance.

“We have had quite a number of reports
from various readers who said Mr. Canby
was fair enough to give a balanced pro

WWW ammetrieaniadiahictary com

and con discussion on the Crown tape re-
corder and therefore they relaxed . .. The
faet is, the American public is searching
for this kind (of report) both in govern-
ment and business.

“We thank you for this article and . . .
for your thoroughness and thought toward
our produet.”

You could hear my sigh of relief several
feet away. Voltage: OK.

Straws in the Wind

Mr. Ed Straw, the rep (Metrorep) who
was my direet contact, had written me
first, in more detail. My article, he said,
“was read with great relish.” Phew! My
negative feedback seemed to have been
both constructive and entertaining. His
letter is too long to quote, but it has
answers to some of my questionings. For
instance, since my Crown 800 was built
there had been some changes; more were
under eontinous study. (A big, expensive
machine can afford to be altered in produe-
tion.)

1. The “echo” is now fed separately
from the pot in the rear and does unot
affect the listening level.

2. Levels on “A” and “B” settings have
been equalized, eliminating overload of the
associnted system on “A.”

3. As to the “A” and “B” nomenclature,
it is rather firmly established, he says, and
even beginners seem to like it. (I still
disagree—indeed, I don’t know which of
the two “A"” eircuits he means, above, off-
hand.)

4. The errant swing arm, about which I
complained and still do, has been “under
investigation.” No room for the air-damped
pot used on the pro models; but a new
solution is fortheoming, he says. Good—a
serious practical problem has been reeog-
nized and an improvement is likely.

5. I poted that the pressure pad on the
playback head, plus sharp edges that tended
to catch the tape and a too-confined access
via the “straight-line” tape path, made
editing very tough for me. Mr. Straw has
an excellent explanation. The pressure pad
is removable, via one serew, leaving better
space for editing. It is there, he says, to
provide a very high defemse against play-
baek drop-out, which is vital in some of
the industrial data recording for which
the Crown is used. (A “home type ma-
chine?’ Not entirely, you see.) Without
the pad, playback drop-outs are normal
for the industry.

My thought here is simply to wonder
what are the relative merits and useful-
nesses of the “straight-line” tape path and
the eurved path, as used notably by Ampex
as well as in sueh home tape decks as the
Eico. No pressure pads at all, contact
maintained by tape tension against the
heads. I note, mentally, that my Ampex
350 will play many tape splices without a
trace of drop-out that are unpleasantly
audible on other machines, ineluding the
Ampex 601. On the Crown, the hope is, Mr.
Straw tells me, to eliminate the record
pressure pad in due time, retaining the
playback pad for its special anti-drop-out
usefulness, if and when desired. I note that
unless both are removed, tape insertion and
removal is going to remain elumsy, as it
is on every ‘“slot-type” machine I have so
far tried.

6. The sharp edges of which I com-
plained are eliminated via plastic covers,
already in production. Even better would
be a revamping of the toggles that lie
just underneath the left hand reel, ready
to snag tape.

7. In addition to the trick bass and
treble boost circuit available in record posi-
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Just pushing the start button tells the quality of the EICO EP-100.
Instantly, tape flows with the smoothness and precision you would
expect only in a studio console. Hit the stop button: D.C. brakes halt
the tape with hairbreadth accuracy. Rewind—and watch a full reel whizz
through in less than a minute. Aside from the decisive snap of the
solenoid controls. all runs silently—thanks to rugged construction. No
mechanical whirring and buzzing obtrudes on the music. And the
solid heavy-gauge chassis maintains vital mechanical tolerances under
heavy use.

You can't top the RP-100 for versatility: 4-track or 2-track, stereo or
mono, with each channel separately erasable, 2 speeds (7Y2 and 3%
ips), monitoring directly from tape, sound-on-sound recording, facilities
for mixing two inputs with separate level controls for each channzl, and
for recording two programs simultaneously.

. .. and as for quality factors: 3 motors—hysteresis synchronous capstan
drive—transistorized electronics to eliminate hum and microphcnics—
automatic tape lifters—automatic shutoff—3 precision-lapped shielded
heads adjustable in all plancs—narrow-gap (0.0001 inch) playback
head for maximum frequency response—consistency of high frequency
response improved by hyperbolic-ground heads—separate record and
playback amplifiers—high-torque tape start for precise cueing and
editing—jamproof speed shift—dual recording level meters—non-critical
bias setting—record safety interlock—rapid loading in sweep-line path
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to Eico RP-100 professional

transistor stereo tape deck

(and you save $100)

that assures tight tape wrap-arourd on heads, no need for troublesome
pressure pads—permanent bearing Jubrication—digital tape index.

And the sound? Frequency response 30 to 15,000 cps — 2 db at 7V ips
with 55 db signal-to-noise rutio. At 3% ips the frequency response is 30
10 10,000 cps = 2 db with 50 db signal-to-noise ratio. Wow and flutter
are below 0.15% at high speed, under 0.2% at low speed.

Summing up: “THE EICO RP-100 will do as good a job as many
recorders costing up to twice as wnuch, and it is probably more flexible
than any of them.” That’s the unbiased test report of Hirsch-Houck
Laboratories, published in Ili-Fi/Stereo Review. As a semi-kit the
EICO RP-100 is $299.95. You can also buy it factory-wired for $399.95.
Even then it's unmatched for the money. See the superb RP-100 and
the complete EICO line of high fidelity components at dealers every-
where. For FREE 32 page catalog. 36 page Stereo Hi-Fi Guide (enclose
25¢ for handling & dealers’ name, write: EICO ELECTRONIC IN-
STRUMENT CO,, INC,, 3300 Northern Blvd., L.1.C.1, N. Y. A7

£% higher in West

e s e o8 & . £l
ST 70 70-WATT ST 97
STEREQ AMPLIFIER. FM STEREO TUNER. FM TUNER.
kit $99.95 kit $99.95 hit $39.95
wired $142.85 wired $139.95 wired $65.95
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tion, allowing direct equalization of a
signal as it goes onto the tape, there’s a
new wrinkle underway which would allow
an extra 20-db gain on the input by by-
passing these boost networks. That still
leaves a residue of 7-db boost in the highs,
if needed, and the extra gain can be vital
when working with low-gain mikes. The
boosts are indeed useful for equalizing as-
sorted cheap mikes that are lacking in
bass and/or high response. Also, as I dis-
covered, for touching up all manner of in-
coming signals before taping then—as, for
instance, some old 78's I copied off, boost-
ing the highs to improve speech intelligi-
bility. . . .

This ecould go on and on, but my point
is well enough made, This particular ecor-
porate personality has expressed an under-
standing of the usefulness of outside criti-
cism of its product, both to its customers
and to itself. As the old phrase goes, I'm
happy to have been of some assistance.
That’s what a critiec always wants to be—
even when he’s eritical. I am heartened to
feel that our particular industry as a
whole is on the way to understanding that
oevaluation is a useful thing and never more
so than when it really evaluates—i.e.,
balances the pro aund the con. Especially
the eon!

DREAM FLIGHT

Speaking of flying machines, I had an
amusing demonstration recently of the old
and eternal conflict between the practical
and the ideal in respect to engineering. It
involved more top quality hi-fi—let’s name
no names, for this was a product practically
symbolic, the epitome of a Type, the very
embodiment of an Approach. I'm thinking

of phono arms.

Let’s speak of an Arm X, a hypothetiral
concept. Arm X, let us say, is designed
to solvas every problem known to arm ge-
ometry, without regard for compromise.
It is all-out in its engineering. It embodies
the sort of superb thinking that goes imnto
the original concept of every marketable
arm—and then is put nine-tenths quietly
aside as impractical, under the circum-
stances. Ideas of the sort laid out and bﬂpe-
printed in the mind at four o’clock of a
sleepless night after a particularly frustra-
ting day with the cost department and khe
hungry salesmen: if they won't let you
have what you want, you can always dream-
build—econjure up an Arm X—and then
sleep the better for it.

Any Arm X, real or imagined, is bound
to be a marvel of delicacy and exactitude,
honed and polished to dream tolerantes.
Each of its precise parts meets a clear
engineering problem without compromise.
No factor is overlooked that might con-
ceivably affect arm performance; nothing
is spared that can make good engineering
even better. This dream-creation is about
as likely to “misperform” in any gross
parameter as, say, New York’s fancy aunto-
mated subway train is likely to start off
backwards with a lurch, instead of for-
wards. Arm X naturally is going to bring
out the best in any associated cartridge,
turntable or recording, given equivavtent
quality. It is a shining and elegant device,
any way you look at it.

Well, there have been such arms, or
almost. For real. Real enough so that I
myself have had occasion to try outWthe
type on my own turntables. That was!the
moment of truth when merciless practieally
raised its ugly head. For it is a rare piece

of hi fi, in this world of compromise, that
combines ideal performance with utter
simplieity! In a word, an Arm X is bound
to be a bit complicated. And wouldn’t you
guess that it was my assistants, on at
least two occasions, who brought home this
faet to me with overtones of mayhem. Un-
sympathetic souls.

All T did was to turn over a potential
Arm X for routine installation. I dodge
those tasks if I possibly can. I'm Ten-
Thumb Canby, and I’ll take an hour to do
a job that any of my varied assistants
will do neatly in ten minutes. So the Arms
X, like other arms, went straight to them,
still in the packing box.

On the first ocecasion, I can reecall, the
otherwise mild and gentle soul who did
the job brought the thing back to me as
expected, neatly installed and ready to
play. But he wouldn’t go home without
loosing such a diatribe concerning people
who make life complicated, that I was left
more confused than enlightened. The arm
worked—of course. My assistants seldom
admit professional defeat in my presence.

Now, I’ve just recovered from a renewed
bout with practicality in the same fashion.
It was another Arm X, or almost, an arm
even better than its predecessor. My as-
sistant at the moment is a salty character.
He installed this arm circumspectly in his
shop and the first hint of a reaction came
to me in his very modest bill for 3% hours
of labor. On the bottom he wrote in a neat
hand, “Miserable driee,

When he brought the thing around to
me a few days later, I remonstrated. Look,
I said, this is no ordinary arm. This is a
very special design. It’s supposed to be
this way. Don’t you understand that this

(Continued on page 39)
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RESPONSIBILITY. ..
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KM-56

Miniature

Three Pattern
Condenser

Microphone

in use at

The Riverside Church
(and its FM Station,
WRVR, New York, N. Y.)

NEUMANN MICROPHONES

Gotham Audio Corporation presents the complete line of Neumann
microphones which have, over the years, achieved the position of
leadership in those industries which will not compromise with quality.

Write today for brochure on Neumann microphones.

—,

P

GOTHAM AUDIO CORPORATION| ff /&

2 WEST 46 STREET, NEW YORK 36, N.Y. « CO 5-4111 \

WWW amerdceanadioRistery com
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Now from PIONEER comes a stereophonic amplifier designed to
satisfy the most critical ear, the Model SM-500, together with a
matching tuner, Model AFT-14. Rich overall appearance, matching
exterior designs, handsome gold-finished front panels with well-laid
out and easy-to-handlz controls and switches ... these are but a few
of the many enticing features of these two units.

The versatile Model SM-500 amplifier uses two pairs of the latest
high-power output tubss operating in efficient push-pul} circuits. Each
channel provides a full 36 watts of clean undistorted power. The
heaters of the preamplifier sections operate off well-filtered DC for
completely hum-free operation.

The amplifier has all necessary circuits for versatile and efficient
operation. These include independent bass and treble controls for
each channel, or high and low (scratch and rumble) filters, to pro-
vide flawless reproductions of all material.

The Model AFT-14 stereophonic tuner, designed as a companion
tuner for the SM-500, features high sensitivity and outstanding selec-
tivity, for stable reception of AM, FM and FM multiplex transmissions.

Through the outstanding channel separation providec in reception
of FM muiltiplex sterec, full-dimensional reception is provided for max-
imum stereophonic effects.

For professional applications toc, the SM-500/AFT-14 combination
is the ideal system.

SPECIFICATIONS OF THE AFT-14

12 tubes, Tuner; FM (88-108Mc), AM (535~1,605Kc), Usable sensitivity; FM 3pV,
AM 50,v, Channel separation (FM MPX circuit); better than 30 b, Dimensions:
1513 (W) x 52%2 (H) x 13'%: (D) inch, Wzight; 18.7 Ibs.

SPECIFICATIONS OF THE Sm-500

9tubes, 2silicon diodes, Sensitivity; 3mV to tape amp. 200mV, 7 terminals, Music
power output; 36 watts per channel, RMS rated power output; 25 watts per
channel, Frequency respcnse; = 1 db from 5c¢ps to 100,000 cps at 1 watt output,
Harmonic distortion; fess than 1% at rated output, Dimensions; 15" (W) x
5952 (H) x 13'%: (D) inch, Weight; 28.7 |bs.

® PIONEER

PIONEER ELECTRONIC CORPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors Canada: Importhouse of Canada. 2939 Eglinton Ave E.. Scarboro. Ont
Singapore & Malaya: Hwee Seng & Co., 259 Beach Raad. Singapore 7
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MODEL AFT-14
AM/FM/FM MPX
STEREOPHONIC
TUNER

MODEL SM-500
STEREOPHONIC
AMPLIFIER
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EDITOR'S REVIEW

QUICK HENRY, THE . ..

HOSE OF Us who remember those well-advertised

words of years ago remember that they signalled

an impending attack by low-flying 1nsects and
Ilenry’s unnamed caller was asking him for the ap-
propriate anti-missile missile.

‘We at Aupio feel it is time to issue the same clarion
call; we are being attacked.

1t started a few months ago when Ed Canby took
rather deadly aim at a problem confronting the owner
of high-fidelity components (and the manufacturer of
same)—completely inadequate service availability.
That is, completely inadequate for the quality of in-
struments we are talking about.

At the outset it was quite obvious that Mr. Canby
had touched a very sensitive nerve; we received many
communications, some agreeing and some disagreeing.
Without exceptlon the communications were strong.

Last mouth we suggested that those technicians and
service professionals who are interested in improving
matters band together, set up standards of service for
high-quality equipment, and proudly proclaim their
adherence to high service standards. After all, the
manufacturer of high-fidelity components goes to great
expense and lenrrths to provide low-distortion th‘h-
performance equipment. Obv1ously we are talklng
about equipment which requires more of the serviece-
man than merely getting it in operating condition; it
must be put in fop operating condition.

Now for the attack.

In the June issue of a publication devoted to ad-
dressing the service technician the entire editorial was
devoted to bitter denuneciation of Mr. Canby and pooh-
poohing his analysis of the problem. Frankly we were
disappointed that a fellow editor would present him-
self so poorly. He completely missed the point.

Mr. Canby was not attacking the honesty of tech-
nicians. Nor was he attacking their ability to service
TV, table radios, and other low-performance equip-
ment. He was questioning technicians trying to service
equipment that they know they are not qualified to
service. (If they don’t know, they are probably not
even qualified to service TV.)

For example, it is standard practice to adjust com-
ponent equipment for minimum distortion. In order
to do this it requires test instruments at least an order
of magnitude more accurate than the instrument un-
der test. Thus to adjust the modern component ampli-
fier for minimum distortion requires test equipment
with less than 0.1 per cent distortion. (With some
modern amplifiers it must be less than 0.01 per cent.)
How many technicians have equipment that accurate?

A further example. Examining the service instrue-
tions accompanying a modern component FM-stereo
tuner we note that the following (minimum) equip-
ment is required to service it: VIVM (a.c.), FM sig-
nal generator (Measurements 210AB or equivalent),
wideband oscilloscope, 400-cps null, Hewlett-Packard
200CD audio oscillator, and a multiplex stereo gen-
erator—about $2000 worth of test equipment. How
many servicemen have that kind of test equipment?

Perhaps the most telling point is the note this man-
ufacturer includes at the beginning of the alignment
instruetions

14

‘‘No atiempt should be made to align the tuner
or repair it unless the person doing so has had ex-
tensive experience in tuner alignment and repair
procedures and has the necessary laboratory
equipment. Without proper experience or equip-
ment, the repairman may seriously damage the
tuner.”’ (Italics by the manufacturer.)

Thus, as a very minimum standard, the serviceman
who Wants to service component hlfrh fidelity equip-
ment must have test instruments capable of doing the
job.

But that isn’t all. Note that the manufacturer’s
statement requires the repairman to have extensive
experience. The extensive experience he is talking
about is in servicing high-quality equipment and not
the get-em-out-quick kind. We are talking about the
kind of expgrience which is painstaking and costly.
Certainly itLis true that nobody likes to pay a lot of
money for servicing, but it is also true that a person
who spends several hundreds of dollars for equipment
is more concerned about top performance and is will-
ing to pay fﬁr it. This applies to service as well as the
original purehase. Most component owners are happier
to pay more for service that completely satisfies them
than to pay less for partial satisfaction. They demon-
strated this Ltrait by buying component equipment in
the first place.

‘We have now presented two valid criteria for judg-
ing a serviceman qualified to serviee high-fidelity equip-
ment—proper equipment and proper experience. With
this as a starter we feel it is possible for servicemen
who are interested in servicing component high-fidel-
ity equipment, and who wish to proclalm then- qual-
ification, to band together and set up minimum stand-
ards. And pPhce them‘

‘We hope that the preceding will provide enough
Flit to bring down the low-flying insects who prey on
the owner of component high- ﬁdehty equipment. Con-
versely, we hope that those servicemen who are prop-
erly qualified will take the spray-can by the handle.

THE CHICAGO HI-FI SHOW

‘We were pleased to be able to attend a good Hi-Fi
Show in Chicage after so many years of rather medio-
cre events. Although not large either in number of ex-
hibitors (29) or in attendance (5500) the typical
spirit was there, and another show in Chicago before
too many months should, with proper promotion,
achieve the sort of attendance we have learned to ex-
pect from New York or Los Angeles.

Most interesting technical developments shown, ac-
cording to this observer, was the multipath distortion
mdlcator which appeared in two forms. The public
seemed particularly intrigued by the Revere Stereo
Tape Cartridge System, proﬁled in this issue.

Next time, we expect a real turnout at Chicago.

PARDON US

A numbek of people have inquired about the uni-
dentified tape recorder at the lower left corner of the
June cover. It is a Tandberg Model 64. Unfortunately
it was not listed in the cover data. Shame, too, ’cause
we’re not even mad at Tandberg.
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DIAMCNDS BY CARTIER

a jgwel
or
Garrard

save time
save money

save records

Plug-in head assemblies with pre-mounted cartridges for
Type A and Model AT6 Garrard Automatic Turntables.

Choose the right pickup for your Garrard instaliations — choose a Pickering
— the new U38/ATG and the famous U38/AT are both available premounted
in Plug-in Heads for Garrard Type A and Model AT6 Automatic Turntables.

FEATHERWEIGHT OPERATION — for maximum record protection, 1 to 3

Featuring Pickering's exclusive ‘floating stylus”

grams tracking (recommended 2 grams) — where environmental conditions -..80 little mass that it actually floats on water...
permit “gh(t;;t\r/a;g;\n#cfo—rcﬁ)sf Garrard Type A LST $52.50 so light it “‘floats’’ over the surface of your records.

G6/38ATG — for Garrard Model AT6 LIST $52.50 The Pickering *'floating stylus’ action protects the
ISnXFJEdS'sGSKS[S)ES,}gIrg;i:QUQ:;}{Y:” Cartridge (premounted} with D38J7ATG  giamond and the life of the record while it plays.

G6/38AT — for Garrard Model AT6 UST $51.50
Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807AT

STANDARD OPERATION — for use where environmental conditions require P FOR THOSE WHO CAN HEAR THE DIFFERENCE
Golden SAFE V-GUARD ‘'Floating Stylus"

a nominal tracking force of 4 grams or more.
PICKERING & CO., INC.,
G Plainview, N. Y.

GA/38AT — for Garrard Type A UST $51.50
AUDIO e JULY, 1963 15
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Why Sherwood “zeroed-in”

on the proﬁlalerﬁ of tuning accuracy

PWR OFF

New, $-3000 ¥

The wider band requirements for the stereo information now being
multiplexed on FM channels has made precision tuning a factor
more-important-than-ever in FM reception.

Tuning eyes are good. Peak meters have value. But, these are
yesterday’s achievements applied to today’'s and tomorrow’s needs.

This is why Sherwood engineers have incorporated a professional,
zero-centered meter in the new S-3000 ¥ Tuner. it tells when you are
exactly on frequency. No guesswork. No maybe’s. Only assuredness!

What difference does Sherwood professional zero-centered meter
tuning make?

Quite a lot. It makes possible accurate, first-attempt tuning. You will
find it isn't necessary to tune and then step back to listen and
verify whether you tuned in correctly.

Secondly, “zeroed-in” tuning is particularly beneficial to obtaining
minimum distortion and maximum stereo separation due to the
added information multiplexed on FM stereo channels.

If you want a component that combines tuner and
80-watt stereo amplifier in one compact chassis . i
see the new S$-8000 IIT FM Stereo MX Receiver. Has
zero-centered professional. tuning meter and Stereo
Indicator Light.

Price: $319.50 (less case).

FM Stereo Multiplex Tuner with professional zel‘;o-centered tuning meter and Stereo Indicator Light.

Third, you will just plain appreciate the added professional touch
Sherwood has added to an already professional-quality FM tuner.

A bonus in tuning ease

Added to the professional accuracy of zero-centered meter tuning,
Sherwood gives you a ‘‘can’t-be-fooled”’ Stereo Indicator Light.
Stereo broadcast identification is instant and positive.

This restless attention to all the details which can improve per-
formance is w\ny Sherwood components have been . . . and will
continue to be . . . outstanding values.

Other value feattres of the S-3000 Y

o Superh sensitivity: 1.8 pv (IHFM) for —30 db. noise and distortion.

o Wide-hand 3-mc. Gated-Beam Limiter and 1.mc. Balanced Ratio
Detector: combine to suppress background noise introduced by stereo
FM and create the pace setting capture effect of 2.4 db.

o FM Interchanpel Hush: eliminates the “rushing” noise between stations.

e Flywhee! tun\lng: made with turntable accuracy for smoothest, fastest
tuning.

o Dial spread: communications-type 20% longer scales provide pro-
fessicnal accuracy.

@ Price: $165.00 (less case).
|

HIGH FIDELITY

For complete information write Dept. A-7
Sherwood Electronic Laboratories, Inc.
4300 North California Avenue, Chicago 18, Ilfinois

Stereo Receivers « Tuners e .:..A_mplifiers.. "__. * Stereo Indicator Lights . Speaker Systems ‘« Contemporary Cabinetry
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A Professional Condenser
Microphone

R. WILLIAMSON

In 1957 the author decided to do what amateurs are not supposed to do—build a professional-quality
condenser microphone. Here are his footsteps for the serious, and extremely careful, amateur to follow.

EW AUDIO ENGINEERS would deny that
for flexibility of use and superiority
of fidelity one particular type of

microphone reigns supreme above all
others—the condenser (clectrostatie or
capacitor to the teehnical avant garde).
Now in almost universal use where the
highest quality 1s demanded, the modern
condenser microphone has that often in-
definable *“something” that makes it the

|

RARIFIED
AIRE UNDISTURBED
AIR
COMPRESSED
AIR

(8)
PRESSURE / PARTICLE
VELOCITY
R ‘ .

1, N f J N
i |
‘w | B
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Fig. 1. (A) and (B) show generation of a

plane sound wave by a vibrating body.

(1) and (3) show node and anti-node of

pressure component; (2) and (4) similarly

show node and anti-node of velocity

component. (C) and (D) show the same
thing in graphical form.
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Fig. 3. Diffraction by cylinder.

preferred type amongst diseriminating
professional engineers and audiofans
alike, Unfortunately, along with its su-
periority of performance, all condenser
microphones share one common denomi-
nator, that of high cost. It was this
last factor which induced one impecu-
nious audio enthusiast to undertake in
1957 a detailed study of the basic design
features of all condenser mierophones
and, if at all practicable, to actually eon-
struct one. This article is intended as a
broad survey of a venture that so far
has proved highly suceessful and more
fruitful than originally anticipated. The
mformation herein may be of sonte help
to any other enthusiast who is tempted
to tackle a rather diffienlt construction
project.

WWW amerncearadiohistery com

To understand fully the construction
of a modern condenser mierophone, it is
vital to familiarize oneself with the basie
design features first. Otherwise it is quite
easy to make what seems to be an insig-
nificant alteration to a particular con-
strnetional detail, with snbsequent ad-
verse effects on the performance of the
finished mierophone.

All mierophenes are electroacoustieal
transducers; that is, they convert acous-
tics energy into electrieal energy. All
microphones have a diaphragm eoupled
to an eleetrical generator and, in com-
mon with ribhon mierophones, the dia-
phragm of a condenser shares both fune-
tions. Essentially, it is a variable eapa-
citor with one fixed clement and one (the
diaphragm) free to move in sympathy

17
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Fig. 4. Effects of clamping ring (cavity resonance).

with sound vibrations impinging upon
it. Dependent upon the type of miecro-
phone, the diaphragm will respond to
either the pressure or the velocity com-
ponent in a sound wave, ignoring for the
moment the types which respond to both
(Fig. 1). A velocity-sensitive diaphragm
will respond only to the pressure dif-
ference between the two sides, so such
a diaphragm is open to the sound field
on both surfaces. A typical example is
the ribbon, and it is well known that all
such velocity microphones are bi-direc-
tional and have maximum sensitivity to
sound sources at right angles to the plane
of each side of the diaphragm. Since,
too, the forces which operate on each side
of the diaphragm are 180 deg. out of
phase, the electrical output will also be
180 deg. out of phase for sounds on each
side of the microphone. Pressure-oper-
ated mircophones, on the other hand,
respond only to the pressure component
In a sound wave and only one side of the
diaphragm is exposed to the sound field;
the other side is completely enclosed and
internal pressure is constant. Since the
pressure component in a sound wave is
also constant, irrespective of direction-
ality of source, a pressure-operated mi-
crophone is omnidirectional, that is, gives
constant electrical output whatever the
direction of the sound source. Into this
latter category came the earliest con-
denser microphones.

We can now consider the operation of
a simple condenser microphone system
consisting basically of a stretched dia-
phragm and a totally enclosed fixed elec-
trode. The capacitance between them will
vary as the diaphragm responds to sound
vibrations and if a polarizing potential
1s applied across the diaphragm and
fixed electrode through a very high re-
sistance, the charge will be held constant.
Since V = @/C the voltage across the con-
denser will vary inversely with its ca-
pacitance. The diaphragm of early
condenser microphones was usually alu-
minum or one of its alloys, and a fraction
of 0.001-in. thick. It was stretched so
that when the compliance reactance
equalled the mass reactance, the result-
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ant resonance occurred at the upper end
of the audio band. Below this frequency
the diaphragm compliance determined
the velocity of movement for a g;u:en
sound pressure. As the reactance of ‘the
compliance varies inversely with Fre-
quency (compliance being analagous to
capacitance) the velocity will also vary
inversely with frequency. Thus the am-
plitude of movement will remain constant
with frequency, but rising near the 'dia-
phragm resonance. The designer then
contrives to introduce narrow channels
and ecavities in the space between the dia-
phragm and the fixed electrode, heavily
damping the diaphragm resonance. This
is roughly similar to resistance being in-
troduced into a resonant electrical cir-
cuit to lower the “Q.” Unfortunately,
the “upper end” of the audio band) has
been moving steadily upwards over the
past 30 years (and judging by son-ﬂe of
our hi-fi amplifier specifications, is cur-
rently in the region of a megacycle!).
Since sensitivity was inversely prepor-

ORILL (8) 1/8" HOLES EQUALLY SPACE?D

2 1/4" L~ 3/8"
w B LR

(8) &2

)
TAP (8) ANF HOLES TO MATCH-(A}

DRILL (8} 1/8" HOLES TO MATCH (A)

SCREWS

ANE 6 \ /PLASTIC FaalL

ASSEJBLED
STRETCHING

0p
Fig. 5. Diaphragm mounting jig. Assem-
ble by alternating V-in. long screws
with 34-in. long ones. Knurled nuts are
screwed on the 3-in. screws, and are
used to stretch the membrane by fporcing
the boss on ring “C” into the plastic.
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tional to the frequency of this first fun-
damental resonance, plus the difficulty of
stretehing the fragile metal used as a
diaphragm, the early microphones often
had resonances as low as 8000-10,000
cps. Whilst this resonance was usually
well damped, it did introduce eoloration
into the sound and it has heen suggested
that it was a contributory factor to the
“steely” string tone of our early LP’s.
Superior diaphragm material came along
with the rapid evolution of modern
plasties—first polyvinyl chloride and now
polyester film is in almost universal us-
age. Metal is rarely used, except where
exceptional stability of characteristics is
desired, such as accurate sound field mea-
surement. Plastic diaphragms are ren-
dered electrically conductive by an ex-
tremely thin film of metal, usually gold,
silver, or aluminum vaporized in a vac-
uum and allowed to condense on the
surface of the diaphragm. Only one sur-
face is coated, that which is away from
the fixed electrode. This provides a
safety measure against accidental con-
tact between diaphragm and fixed elec-
trode, thus permitting a rather smaller
gap than previously possible with metal
diaphragms. The lower mass of these
modern plastic foils has niade it pos-
sible for the microphone designer to push
the resonance to a much higher fre-
quency, certainly well out of nuisance
range and is determined almost entirely
by the compliance of the air film in the
cavity between the fixed electrode and
diaphragm.

So far we have considered the function
of the diaphragm and its influence on the
main criterion of fidelity, frequency re-
sponse, and bandwidth. There are, how-
ever, other important factors which in-
fluence the performance of a mierophone
—its shape and size. Ideally, the best mi-
crophone is one not there at all. This is
not as nonsensical as it sounds and it is
not entirely out of aesthetic consideration
that modern microphones, particularly
those used on TV are becoming more and
more inconspicuous. A microphone liter-
ally stands in its own sound shadow,
and its very presence will influence its
frequency response and directional char-
acteristics. These effects become signifi-
cant when the wavelength of sound is a
substantial fraction of the actual phy-
sical dimensions of the microphone. The
net effect is usually to make the micro-
phone more sensitive to the incident
sound and less sensitive to reflected
sound. In other words, there is a devia-
tion from true omnidirectional charac-
teristics and with increasing frequency
to some degree of directionality. This
may or may not be an advantage, de-
pendent upon the designer’s intention.
‘With microphones designed for accurate
sound field measurement, such an effect
is usually undesirable and it can be
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shown that the dimensions of such a mi-
crophone should be of the order of 3&-lu.
diameter or less. However, for reasons
it would take too long to go into, it has
been found that complete omnidiree-
tional characteristics are rarely desirable
with, for example, orehestral musie, and
some degree of directionality is an ad-
vantage—say, above 5000 c¢ps. Dimen-
sions of 1 to 13g-in. are common, and
the attendant non-linearity can be mini-
mized by the actual shape of the miero-
phone. A sphere is the ideal, but does
introduee construction problems, partie-
ularly for the amateur. There is also
little point in designing a small miero-
phone element unless the casing in which
it is mounted has ecomiparable dimensions.
As we will see later, the casing of our
prototype condenser mierophone has to
contain rather more than just the mi-
crophone element and as the writer has
discovered, this was not amongst the
least of the problems involved. A cylin-
der 1s the next favoured shape and is a
satisfactory compromise, giving a rea-
sonable performance commensnrate with
constrictional difficulties. Figures 2 and
3 show the deviation from frequeney
linearity resulting from the two main
effects know as “diffraction” and “phase
loss.” Graphie illustration of these effects
has assumed a perfect plane wave, that
is, one in which the entire wavefront
is at a right angle to the direetion of
propagation. Such perfect plane waves
in free air are rare, although the con-

Fig. 6. A disman-

tled capsule with

a discarded dia-

phragm. Assembly

on left is dia-

phragm mounting
iig.

dition is approached for spherical waves
at a considerable distance from the
source. Also. sound never strikes a mi-
crophone from a precise angle (except
in an anechcie room) but is diffused by
surrounding objeets, e.g. walls and so
on. So it is perhaps fortunate for all mi-
crophone designers that the subjective
performance of a mierophone is usually
far superior to that predicted in theory,
otherwise an embarrassingly large pro-
portion of the world’s mnierophones
would have been thrown out by their
owners long ago!

One final consideration remains—the
avoidance of eavity resonance. Any cavi-
ties in elose proximity to the microphone,
having dimensions comparable to wave-
lengths within the audio spectrum, can
resonate and so modify the sound field
pattern. A simple experiment can show
this effect by speaking with a can held
against the mouth. The hollow sound that
results is caused by the absorbtion of a
narrow band of frequencies within the
audio spectram. Obviously, the miero-
phone casing itself is a possible cause
of a pronounced cavity resonance and
precautions must be taken against this.
Effective sealing of the main body of the
microphone casing against excitation by
the sound field is the only method of pre-
vention. A less obvious resonant cavity
is the actual diaphragm-clamping as-
sembly. A shallow cavity is formed of
the diaphragm elamping ring, thickness

(d) and its diameter (D). Figure 4 shows
the effects of such a resonance and
clearly demonstrates that for it to have
negligible effect, the depth of the cavity,
and thus the thickness of the clamping,
ring, should not be greater than 1/10 the
diameter.

Construction

We have now reached the point where
the actual construetion details of the
prototype mierophone can be examined.
Whilst many of the design parameters
could have been worked out mathemati-
cally beforehand, it was decided that
the empirical approach would be tried
first. At least, if preliminary tests proved
encouraging it would be some indication
whether the project was worth pursuing.
(It must be admitted that the original
intention was some practical demonstra-
tion to silence the “doubting Thomases”
amongst the writer's fellow audiofans.
All had deelared the whole project hare-
brained—amateurs just don't make mi-
crophones.) A number of test micro-
phone capsules were construeted of vary-
ing diameter, in which provision was
made for adjustment of the gap depth
behind the diaphragm and the size and
depth of the damping holes. A series of
tests were made to show the influence of
any variation in these factors upon the
sensitivity and frequency response. The
two basic tests were free field measure-
ment and direct excitation of the dia-
phragm with an electrostatic dise. These
early experiments revealed that a sur-
prising degree of latitude was permis-
sible in actual construction details, so
from the data obtained a prototype cap-
sule was made. The diaphragm material
used was polyethylene terephthalate, a
polyester film of British origin, marketed
under the trade name “Melinex.” It can
be obtained in 6 y thickness and coated
with a thin film of aluminum. (No doubt
“Mylar” of similar thickness would be
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Fig. 9. Internal construction of one of

the microphones. The plate-to-line trans-

former (balanced 30-50 ohms) is at the

lower end. Note that the 2-in. diameter

metal case and bottom cap are not
shown.

equally satisfactory). The body of the
capsule was fabricated on a lathe from
one of the methacrylate plasties, “Per-
spex.” (Again, “Plexiglas” would prob-
ably do just as well.) The elamping ring
and center electrode are of brass. The
construction of the capsule demands rea-
sonable proficiency in lathe work and
the simple technique adopted to provide
the accurate gap between the fixed elee-
trode, and diaphragm should be of inter-
est. Both elcetrode and body are made
slightly over thick, with the electrode a
snug fit inside the body. A shim of 1-mil
thickness is fitted behind the electrode
and firmly clamped by the retaining
screw into the plastic body. The face of
the entire assembly is then turned down

20

carefully in the lathe to the required
dimension. Tool marks should be as little
as possible, although a high polish is
neither necessary or desirable. Both body
and electrode are then given a minute
“key” mark at the edge with a senber
and the electrode removed. With the shim
discarded, the electrode is thoroughly
cleaned and replaced, the “key” mérks
being used to ensure an identical posi-
tion in the plastie body. The uniformity
of the 1-mil gap can be checked visually
by a steel ruler held edgewise agdinst
the surface of the plastic surround ‘and
examined whilst held up to the light.
If all is well, the holes can now be
drilled, again with great care, all burrs
and metal particles being thoroughly
cleaned away on completion. The acdtual
diaphragm mounting technique wds a
minor problem and was eventually salved
with a simple mounting jig (Fig. 5 and
6). There was some toying with the idex
of a self-stretching clamping ring, but
such a ring always effectively incrimsed
the diameter of the capsule. As men-
tioned earlier, this was undesirable and
so was rejected. The plastic is clamped
between the two rings, coated side up-
wards. The third ring with the stretehing
hoss is earefully fitted over the four long,
alternately spaced clamping screws, and
the plastic very gently stretched by tight-
ening the four knurled nuts. Stretching
should be only just enough to remove
the natural wrinkles in the plastic

(which, ineidentally, should be examined
carefully for any minute flaws before
being selected for use). It cannot be
emphasized too strongly that the whole
mounting process must be carried out
in conditions absolutely clean and free
from dust. It is admittedly difficult to
create in the average amateur's work-
room conditions akin to a factory *“white”
area, but the writer can confirm from
bitter experience that the slightest par-
ticle trapped between diaphragin and
electrode will eventually cause failure
of the capsule and usually at the most
inconvenient moment. The body of the
capsule should now be held against the
uncoated side of the stretched plastic
and by breathing on the coated side the
position of the screw holes for the clamp-
ing ring will become visible. At the
same time, the surface of the diaphragm
should be examined to ensure that no
particles of dust or grit are trapped
behind the diaphragm. If during the
entire mounting procedure there is any
indieation of this, then the whole process
must begin again. It is permissible to
clean the surface of the electrode with
a lintless cloth moistened with carbon
tetrachloride, but cleaning of the plastic
should be kept to a minimum, no more
than a very gentle brushing with a soft

sable brush.
If at this stage all is well, the dia-
phragm is very gently pierced with a
(Continued on page 43)

Fig. 10. Dimen-
sions of the cap-
sule.
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Sound Reinforcement
at the Ziegfeld

GEORGE SCHIMMEL

In the theater the unexpected is expected, so that the sound rein-
forcement system must be flexible enough to cover many possibilities.

Problem: To put together a sound
reinforcement system which would
satisfy the needs of the Maurice
Chevalier Show scheduled to open
January 28, 1963. The problems
boiled down to:

1. Only 16 working days to set up
system.

2. The paraholic dome of the
theater required extra-careful design
of the sound reinforcement system
to avoid echos and other unwanted
cffects,

3. Decor and architeeture could
not be changed.

The Place—Ziegfeld Theatre

This theater, located at 6th Ave. and
H4th St. in New York City, was built for
“Flo” Ziegfeld in 1927 and is now
owned by Billy Rose. In effeet, it is a
deep oval dome about 100-feet wide and
75-feet from the stage to the hack of the
orchestra. (Sce Fig. 1.) On top of this
dome, resting on it like a hat, is a smaller
dome. At the rear juncture of the two
domes iz a large glass viewing panel,
hehind whieh is Mr. Rose’s office. The
last row of the balcony begins just helow
this point. The balecony slopes steeply
down for about 75 feet with its first row
terminating about 35 feet from the stage.
The seating capacity is 856 in the or-
chestra and 722 in the baleony; a total
of 1628,

The vast unbroken curved surtaces of
walls and ceilings are of plaster eovered
with smooth paper. The stage has a floor
ol tempered masonite, and its rear and
side walls are of whitewashed brick,
Above the stage floor, vising to a height
of about 75 feet, is an open area com-
taining various drop curtains along with
the gear for raising and lowering them.
Seats are of upholsteved material with
a fair degree of absorption, and the or-
chestra and baleony floors are carpeted.
These construction features combine to
present, over-all, a formidable set of
acoustical  conditions.  Reverberation,
echo, and feedback problems were an-
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NOT TO SCALE

Fig. 1. Side view of the Ziegfeld theater showing location of the column speakers.
Only one under-balcony speaker is shown although there are actually two, one at
each side. The drawing is not to scale.

ticipated and 1t was immediately ap-
parent that careful planning in choice
and location of speakers would be of
primary importance.

Speaker Selection

A low-level multi-speaker system was
first considered and then rejeeted for a
number of reasoms. Among these were
higher costs, valuable time sacrificed in
running the additional speaker lines, and
the difficulty in installing a large number
of speakers in a manner which would be
least harmful to the decor.

Consideration was then given to high
level speakers in the area above the pro-
scenium arch. Two loeations, one at each
side, at a height considerably above the
balcony rail, had in former years, con-
tained horns. Speakers or horns mounted
here, it was felt, might present a feed-
back hazard. The areh curves horizon-
tally inward above the stage while the
stage itself curves outward. Portions of
it, therefore, would be exposed to sub-
stantial amounts of sound.

WWW amerncaanadiohistary com

Further inspection of the curved area
immediately ahove the proscenium arch
revealed a square opening high above the
arch, exaetly in line with the center of
the theater, and several feet forward of
the stage. A line-souree array or column
suspended here was expected to ecover
most, if not all, of the balcony plus the
first few rows of orchestra. No more
than two additional speakers might be
needed for the rear of the baleony, and
two small columns for the nnder-haleony
area of the orchestra would certainly be
adequate. Further, the reduced vertieal
dispersion, which is characteristiec of
columns, would substantially attenuate
the amount of unwanted sound reaching
the stage below, and the ceiling dome
above, thereby minimizing feedback to
the stage and refleetions from the dome.

Investigating these possibilities fur-
ther, it became appavent that the under-
baleony and baleony rear auxiliary
speakers would present a two part prob-
lem. First, sound reaching the rear of the
baleony from the proseenium speaker
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Fig. 2. Block diagram of the system.

more than 100-feet away would take
almost a tenth of a second to arrive. The
same sound from the speakers mounted
in the balecony would reach the listener
with no delay. This time difference
would be more than enough to eause an
area of severe confusion and echo with
consequent loss in intelligibility. This
would, of course, also be true for the
under-balcony area where the distance
difference of about 65 feet would cause
a time difference of about 50 milli-
seconds.

The second part of the problem would
be the distraction caused by the auxili-
ary speakers to the listener sitting
nearby, since the sound whieh appears
to originate on stage actually comes
from the rear or sides. This effect ean
cause extreme annoyance and was ex-
pected to he as severe for the area
under the balecony as for the rear rows
of the balcouny.

The same solution would be used for
both problems. Intelligibility would be
restored by delaving the sound to the
auxiliary speakers an appropriate
amount of time, and the illusion that
the sonnd source is at the front would
be achieved by an additional time delay.
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Fig. 3. Operator
Karl Harz at con-
sole in sound
room at side of
stage.
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The instrument for achieving the time
delay was a rack-mounted endless-loop
tape recorder whieh has two playback
heads mounted on a track so that the
distance between record and playback
heads ean he adjusted. This provides
two adjustable and separate time delays
from 25 to 180 milliseconds, equivalent
to 28 to 200 feet. Loop speed is 30 ips,
frequency response 60 to 15,000 eps
within 2 db and signal-to-noise ratio 50
db. This time delay instrument is made
by Audio Instrument Co., their Model
301A.

The choice of & speaker eolumn was
the next problem. In order to secure
coverage for the first few rows of or-
chestra and the rear of the balecony as
well as the main baleony area, an un-
tapered column turned out to be best.
Tapering in columns reduces lobe effects,
which reduces vertical beam width. In
most eases minimum vertical angle is
highly desirable as an effective control
against feedback. However, a certain
amount of vertical coverage was needed
for the first few rows of the orchestra
in this case. It was also hoped that ex-
panded vertical dispersion would elimi-
nate the need for auxiliary speakers to
cover the topmost section of the baleony.

A subsequent attempt to reduce ver-
tical beam width through tapering to
correct an echo from the dome indicates
these assumptions are valid. The echo
was eliminated by tilting the ecolumn
down about 10 degrees. This is not
meant as an argument against tapering.
It merely points up a single instance
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where normally undesirable lobes can
he utilized to advantage.

The column selected for ahove the
proscenium is the Sound Columns Ine.
Model AS 20 (Fig. 4). It is a line array
ol six 8-in. permanent magnet direct
radiators, 9 1inches from center to
center. It 1s enclosed in a 34-in. ply-
wood ease measuring 52 x 11 x 8 inches.
The manufacturer rates dispersion at
20-deg. vertical and 120-deg. horizontal.
This single AS 20 provided adequate
eoverage with good quality for the entire
baleony and the first few rows of or-
chestra, thus serving a total of about
1000 people. No auxiliavy speakers were
needed for the rear of the baleony.

Two Model AS 15 sound columns were
used for under-balcony ecoverage (Fig.
5). These are arrays of four S-in. speak-
ers. Vertical distribution is rated at 30-
deg., horizontal at 150-deg. The En-
closnre 1s 36 x 11 x 8-in. These were in-
stalled on swivel mounts at either side
of the orchestra, just below the point
where the balcony meets the wall Fed
from the time delay, they also have been
very satisfactory. The total delay (about
60 milliseconds) was determined by trial
and error.

The Electronics

A major stumbling block in planning
installations of this type is a lack of
specific knowledge as to eventual re-
quirements. This one proved no excep-
tion. I was advised that the Chevalier
show would most likely require noe more
than three mierophones, hut no one
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Fig. 4. Sound col-
umn suspended
from ceiling
through square
cutout. Lighter-
colored portion at
top is  smaller
dome.

knew for sure. It wasn’t known what,
or how muech, accompaniment Mr. Chev-
alier would bring with him. Naturally,
under these circumstances, a very flexible
system was called for. T found this
flexibility in the Harman-Kardon Modu-
lar Galaxy system. In these units T
found a preplanned flexibility made to
order for just this kind of situation.
Through the use of plug-in modular
units, just about every conceivable even-
tuality had been anticipated. To illus-
trate, beginning with the knowledge that
at least three microphone inputs would
be required, and that duplieation for in-
surance against equipment failure would
be desirable, T rack mounted two PR-1
mixers. These units contain the basie
module No. 1 which provides two high-
level and one low-level input channels.
Plug-in transformers are available for
600-ohm and 50- or 250-ohm balanced
input. The chassis also contains a line
amplifier with a choice of 600-ohm
balanced or unbalanced, or 150-ohm un-
balanced outputs, and a solid-state regu-
lated power supply. Included on the
panel are bass, treble, low-frequeney eut-
off, and master-volume controls. There
13 an illuminated VU meter, and a head-
set monitor jack. A recording output is
located at the rear of the module No. 1
chassis. Space is provided for five ad-
ditional modular plug-ins, making this
unit expandable to a total of eight in-
dividually controlled channels.

Six different modules are available.
Module No. 1 is basic and is supplied as
part of the mixer. Module No. 2 is a
multiple-input unit. It provides control

WWW amerncaanadiohistary com

and preamplifieation for either high- or
low-impedance mierophone, tape head, or
magnetic phono. Plug-in RIAA or NAB
equalization is available for records or
tape (at either 3.756 or 7.5/15 ips). An
anti-feedback filter switch is mounted
helow the pot on the front panel. Module
No. 3 is identieal to No. 2 exeept that
phono and tape equalization are built in,
and a switch permits selection between
phono, tape, and microphone from the
front panel. This one 1is called the
switched-input module. Module No. 4 is
a variable compressor/limiter for one
channel with input facilities identieal to
module No. 2, plus a high level input.
Module No. 5 is a precedence unit, per-
mitting the introduction of emergeney
messages, time signals, and so on, which
may override or completely interrupt
program. It has input and control facili-
ties identical to module No. 2. Relative
level can be set between override and
program. Module No. 6 is an all-channel
limiter providing up to 40 db of limiting
and has input and control facilities iden-
tical to module No. 4. EKach module has
locking 3-pin receptacles at the rear of
its chassis for mierophone input. The
locking feature is valuable protection
against aecidental disconnect of the mi-
crophone cable. Plug-in for remote gain
control of up to six low-level microphone
channels, and a.c. power or plate voltage
“standby” is also provided.

In this installation (see Fig. 2) two
No. 2 modules and one No. 3 were first
added to each of the two mixers. 600-
ohmn halanced outputs and multiples were
wired to a jack strip, rack mounted be-
low. This further expanded the flexibility
so that the components might be used
for duplieate standhy or to caseade avail-
able facilities. In conjunction with
phones, the jack strip is also available
for rapid loecation and isolation of
trouble.

Three Harman-Kardon BA-75 booster/
power amplifiers were installed at the

(Continued on page 42)

Fig. 5. View of one of the under-balcony
speakers.
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Class D Amplifiers

some ideas of the use of pulse mod-

ulation whiech have been diseussed
in the British Journal Wireless World.
The readers of that journal are of the
bulldog breed and will probably be
chewing away at these ideas in the let-
ters column for months. Letters to the
Editor are a great British institution

lAST MONTH I gave a quick survey of

(A)

|
|
|
|
|
® |
|

T

Fig. 1. Single- and double-edge modula-
tion.

Fig. 2. Two half-waves and the push-pull
output.

\i'
1L

Fig. 3. Use of a symmetrical sawtooth for
double-edge modulation.
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GEORGE FLETCHER COOPER

A closer look
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and even Queen Victoria once wrote to
The Times, anonymously, to defend her-
self. I have never understood why they
are less popular in America: theyruare
easy to write, because they are short,
and they are free copy. What hastﬂone
got to lose? I expect to see some more
interesting cireuits pop up as letters
during the next few months.
Meanwhile T want to go back over the
ground and fill in the details whiéh I
left alone last month. Although T jwas
brought up on a diet of Pearl White T
do not think that this journal is a lace
for cliff-hangers and I rushed past 4 lot
of vital material in order to introduce
Mr. Johnson’s practical circuit. |
The method of handling the signal, as
we have seen, is to convert it into a pulse-
length-modulated signal, so that it has
constant amplitude and can be ampli-
fied by switches instead of by linear de-
vices. There are, however, several [dif-
ferent ways in which we can produce
our pulse-length modulation and although
the differences are small you may re-
member what the Frenchman said about
the difference between man and woman.
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Here we are concerned with two kinds
of difference and we must consider themn
quite independently.

The first point is that we may modu-
late either one edge of the pulse or both.
In Fig. 1 these two kinds of modulation
are shown, with only the trailing edge
of the pulse in (A) modulated, while
both edges are modulated in (B). If the
single-edge modulated pulses are inverted
and clamped at the bottom we shall have
the leading edge modulated. Now this is
not just an academic point, put in to
show you how clever I am. There is a
very real difference between these two
methods of modulation. The lower side-
bands of the first modulation group in
the speetrum (see Fig. 3 of last month’s
article) are very much smaller. You will
remember that these sidebands occupy
more bandwidth than the simple sum
and difference range of amplitude mod-
ulation and that if they extend down
into the audio band they will produce
distortion. Without doing a great deal
of mathematics for particular cases it
isn’t easy to give a firm figure for the dif-
ference, but it would appear, from some
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not all

cardioid microphones
are alike . . .

MODEL 5458

TRUE CARDIOID UNIDIRECTIONAL DYNAMIC

MICROPHONE SOLVES ALL THESE

COMMON MICROPHONE PROBLEMS!

PROBLEMS CAUSED BY INEFFICIENT REJECTION OF UNWANTED SOUNDS BY THE MICROPHONE

REFLECTIONS

Feedback occurs where a so-
called ''cardioid" micro-
phone is used and the speak-
ers are placed to the rear of
the microphone. A common
occurrence in churches, au-
ditoriums, and meeting
rooms.

Sound bounces off hard surfaces on the
walls. floor and ceiling, in and around
the audience area and the microphone
used is not eHective in rejecting these
sounds at all frequencies, and in ali
planes about its axis.

The Unidyne 111 eliminates this
problem because of effective
rejection of sound at the rear
of the microphone with uni-
formity at all frequencies.
Sounds bouncing off the fioor
or other reflective surfaces
that reach the rear of the
Unidyne (Il are rejected.

COLUMN
LOUDSPEAKERS

Unexptained feedback. Col-
umn loudspeakers are used
to distribute sound more
evenly t0 the audience in
churches and auditoriums.

While column speakers direct the
sound toward the audience, they also
have side and rear sound lobes which
may reach the microphone. Feedback
occurs when the rear and side sound
lobes of the speakers coincide with
the rear and side lobes of a so-called
“cardioid” microphone.

The Unidyne 11l solves this
problem because it has no
rear or side lobes. Thus it re-
jects the side and rear Iobes
of the sound column speakers.

REVERBERANT
BOOM

BoOM

A disturbing, echoing effect
of low frequency sound often
found in churches, large au-
ditoriums, and arenas.

The particular “cardioid” microphone
used fails to retain its unidirectional
characteristics with low frequencies. In
addition, its front response tends to
accent low frequencies of the desired
sounds. These factors result in pickup
and reinforcement of the low frequency
reverberation and boominess charac-
teristic of many halls.

Using the Unidyne Il Micro-
phone will solve the problem
because it maintains a uni-
form pattern of sound rejec-
tion in all frequencies, even as
low as 70 cps The frequency
response also has a controlled
rolloff of the low end. This
prevents reinforcement of the
low frequency reverberation
and diminishes the effect of a
boomy hall.

PROBLEMS CAUSED 3Y THE MICROPHONE'S

INEFFECTIVENESS IN PICKING UP

THE DESIRED SOUND

GROUP COVERAGE
WITH ONE MICROPHONE

Tﬁooﬁ Q

A single microphone does
not provide uniform cov-
erage of a group. This is
commonly experienced with
choral groups. quartettes, in-
strumental combos, and
speaker danels.

The particular “cardioid” microphone
used lacks a uniform pickup pattern,
s0 that persons in ditferent positions
within the general pickup area of the
microphone are heard with varying
tonal quality and volume.

The Unidyne 11l atfords uni-
form pickup of the group with
a resulting consistency in
volume and sound Qquality
among the members of the
group.

SHURE
BROTHERS, INC.

USING MULTIPLE
MICROPHONES

oo
NNV

variation in the pickup level
and tonal quality exists
throughout the broad area
to be covered. This may oc-
cur in stage pickup of mu-
sical and dramatic produc-
tions, panels and audience
participation events.

The pickup pattern of the microphones
used is too narrow, causing ‘‘holes”
and "'hot spots”. The off-axis frequency
response of the microphones also varies.

The Unidyne 111 permits a
smoothness in pickup as the
true cardioid pattern gives
broad coverage with uniform-
ity throughout the coverage
area. This eliminates "holes™,
"hot spots”, and the variations
in sound quality and permits
blending many microphones
with ease.

222 Hartrey Ave.
Evanston, lllinois

l

DISTANT PICKUP

Too much background noise
or feedback results when
working with microphone at
desired distance from sound
source.

So-called “cardioid” and particularly
long range microphones being used are
less directional with lower fréquencies.
In addition, they have lobes or hot spots
that pick up sound at the rear, resulting
in the background noise or feedback
problem.

Use the Unidyne 11l to gain
relatively long range with ef-
fective rejection of sound at all
frequencies at the rear of the
microphone.
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COINCIDENCE
CIRCUIT

<[ PULSES
)

SAWTOOTH

5
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Fig. 5. Block diagram of circuit for pro-
ducing periodic length-modulated pulses.

graphs which have been published, to
be in the region of 20 db.

The waveforms obtained in a push-pull
system are shown in Fig. 2. and so far
as I can see we have not escaped from
our single-edge modulation. I must con-
fess that my guess was that in push-pull
the symmetry of the system would have
led to a balancing out of these terms, but
it looks as though this judgment was
wrong. We shall need to attend to this
earlier in the circuit. Let us see how we
can do this.

You will remember that the modulator
we discussed used a sawtooth wave with
a fast flyback, the pulse edges being de-
fined by the coincidence of the sawtooth
and the audio signal. We could use in-
stead a symmetrical sawtooth, in the
form shown in Fig. 3, and this will give
us the modulation of both edges which
we require. The sawtooth waveform is
most easily obtained by the accurate in-
tegration of a square wave, which leads
us at once to the Miller integrator used
by Mr. Johnson.

We have not yet finished with the
problems of modulation, however. Ideally
we should sample the audio wave at
regular intervals, but both the modula-
tions systems we have considered sample
the signal at an instant which depends
on the instantaneons amplitude of the
signal. This action is shown in (A) and
(B) of Fig. 4, and it is called synchro-
nous scanning. An alternative method is
to sample the size of the audio wave at
absolutely regular intervals and to con-
vert this sample to a steady voltage
which is then seanned. In (C) and (D)
of Fig. 4 we see this action. At P, the
audio voltage is measured and the pulse
end is produced at P,, when the sample
voltage equals the scanning voltage. This
method of pulse modulation, called peri-
odie length-modulation, was described by
Parks and Moss, who point out that
each carrier-frequency component only
has one pair of sidebands, so that the
pulse repetition frequency can be just
a little more than twice the maximum
audio frequency. This is tremendously
important, because Birt quotes figures
to suggest that only a small modulation
index may be used and, for example, if
the maximum pulse ratio is 60:40 the
term (fpuise = 3fauaio) Will be only 36-db
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down. With periodie pulse-length modu-
lation this term just does not exist, I
would expeet this to be particularly im-
portant when transistors are used, be-
cause if we take our maximum audio
frequency as 15 ke, the term (fp—3‘ )
will also be 15 ke when the pulse fre-
queney is 60 ke. Notice again that these
are not harmonies: a 15.1 ke input will
produce a 14.7 ke unwanted term. L
It is easy enough to draw a block
diagram of the circuit we need to pro-
duce periodie length-modulated pulses.
We have a sawtooth generator, and a
coineidence cireuit, such as a long-tailed
pair. At the eritical instant of the s%w-
tooth, marked X in (D) of Fig. 4, we
operate the switches shown in Fig. § in
a speecial order. First we close S, to dis-
charge the capacitor, although we lean

Fig. 6. Miller integrator

omit S, althogether if the signal scurce
is suitable. Once the capacitor is cleared
out, we close S, for a short time, so, that
the voltage across it becomes the dudio
input voltage. We now open S, ledving
the capacitor to remember the voltage
P,. Two transistor gates ean be used, of
course, and we could probably operate
the switeh S, from the pulse trailing
edge to give us more time for maneuver.

A practical circuit is by no means so
easy to produce. We need fast gates,
and we need a coincidence cireuit with
a very high input impedance in order
that the capacitor may not, as it were,
have a failing memory. This part ¢f the
circuit is beginning to turn itself into
a small eomputer. I just cannot decide
whether the extra complication is worth-
while, but that seems to be a matter
which each designer must decide for
himself. ]

The sawtooth generator is obviously
a very important part of the eircult, for
if the slope is not linear we shall lose
our over-all linearity. For a triangular
waveform we may, as I have said, in-
tegrate a square wave. Any symmetrical
inverter circuit may be used as the square
wave generator and the well-known
Miller integrator is shown in itﬁ basie
form in Fig. 6. For an asymmetrical
sawtooth we may use a transistor as a
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constant-eurrent source to charge a ca-
pacitor or we may use the Miller inte-
grator with the feedback disconnected
on the flyback. Instead of the negative
feedback of the Miller effect we provide
positive feedback by means of an extra
transistor. One typical cireuit is shown
in Fig. 7 and this is deseribed in detail
in “The Junction Transistor” (Wolfen-
dale, Heywood and Co., 1958). I do not
propose to go through the mode of op-
eration in detail, for I imagine that a
quick look through the literature of eath-
ode-ray oscillograph circuits will show
you a number of variations on this
theme. The way in which V, and V,
form a positive feedback pair, while
C,R and V, act as a Miller integrator for
the linear run up is easily followed, but
the detail of the cateching operations at
the ends is rather tedious. Blocking os-
cillators are not likely to be linear enough
and will place a heavy demand on the
over-all negative feedback. It is very
tempting to start out by just tapping a
fraction off the X-deflection voltage in
a cathode-ray oscillograph.

In my early days in the radar world,
more than 20 years ago, we could not
get oscilloseopes with really fast trig-
gered time-bases. It was the smart thing
to do to build your own and to make it
a really personal circuit. This kind of
pulse-modulation for audio is still fiuid
enough to enable you to put a personal
touch into each block of the over-all sys-
tem.

Coincidence detectors leave a wide
field for the imagination. The long-tailed
pair has already been mentioned, as has
its conversion into a Schmitt trigger by
the addition of a signal path from one
collector to the other base. There are,
indeed, many negative resistance circuits
which may be used. One of the simplest
is the npn-pnp combination shown in

(Continued on page 38)

=3

Fig. 7. Typical circuit for producing asym-
metrical sawtooth waves.
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JBL PRESENTS THE SOLID STATE ENERGIZER/TRANSDUCER

With the Energizer/Transducer, JBL brings you another giant stride closer to perfect audio realism. Now you
can have a JBL precision transducer with its own built-in power mate. By engineering the transducers, power
source, and enclosure as an indivisible entity, the designers have complete control over every facet of the reproduc-
tion system. They have discretion over any band of frequencies, can govern the size and shape of a single cycle if
they sowill. Consequently, in the JBL Energizer/Transducer the amplified signal is precisely tailored to the require-
ments of the entire system. The music you hear is the most exact replica of the original performance yet achieved.
"Built entirely of solid state devices, the energizer is devoid of microphonics, produces negligible heat, ahd there-
fore can be mounted within the acoustical enclosure. Due to their tight electrical and mechanical coupling, JBL
transducers reproduce the steepest musical wave fronts with an accuracy, alacrity, and facility that is unique among
‘loudspeakers. The energizer has the ability to amplify square waves perfectly. The combination of these two
features results in system transient response that has never been equalled. Hum is extinguished. Distortion in
any form approaches the vanishing point. Frequency response is flat. Sound pressure reserves are available that
you will never use even in your most avid listening sessions. Initially, JBL self-powered loudspeakers are offered in
E/T Olympus, E/T Apollo, and E/T Lancer 66 models. Telephone the JBL Franchised Audio Specialist in your
community; arrange for a protracted audition; be sure to compare what you hear with conventional loudspeaker
and amplifier systems. Write for complete information.

JAMES B. LANSING SOUND, INC., LOS ANGELES 39, CALIFORNIA
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HERMAN BURSTEIN*

(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

4.Track Mono

Q. I recently purchased the * * * tape re-
corder, which is a stereo quarter-track ma-
chine. However, I find that I am unable to
record 4-track mono; I can only record on
two tracks. I can’t understand why this is
<0, Since I am interested in tape cconomy,
I would greatly appreciate knowing if and
liow my machine can be adapted so that it
will record and play 4-track mono as well
as stereo.

A. Tor stereo. the left and right chan-
nels of vour tape rceorder are probably
ganged. That is, when the left track is be-
ing recorded, so is the right track; simi-
larly for pliyback. But for 4-track mono
vou want to be able to record only one
track at o time: if a second channel is
also in the record mode, any material on
the second track would be erased. Thus the
record and crase heads must be disabled on
one of the channels. When the load on the
tape oscillator is lightened by disconnect-
ing one channel, more current will flow
into the heads on the active chanel. The
inercase in bias eurrent through the active
record head will produce a serious loss of
high-frequeney response. Therefore when
one pair of heads is diseonneeted, a substi-
tute load must be connected to the tape
oscillator so that the active heads will con-
tinue to receive normal amounts of oscil-
lator current.

In sum, 4-track mono recording requires
switching facilities that do two things:
1. Disconneet the record and erase heads of
one of the chanmnels; 2. substitute an equiv-
alent load on the tape oscillator in place of
the diseconneeted heads, These switching fa-
cilities should permit either the left or the
right channel to be used alone, as desired.

The above may explain why you cannot
record 4-track mono with your tape re-
corder. So far as adapting it to 4-track
operation is concerned, I think you should
consult the manufacturer or one of his au-
thorized service stations.

Even if you succeed in adapting the ma-
chine, you may not be satisfied with the
results if there is crosstalk between the two
sections of the record or playback head.
That is. the signal intended for one chan-
nel may appear, to an objectionable extent,
on the other channel as well. This may be
one of the prime reasons why the manufaec-
turer of your machine did not provide for
4-track mono operation. On sterco, such
crosstalk is hardly likely to be objection-
able because, after all, the signals on both
channels are related to each other.

* 280 Twin Lane E., Wantagh, N. Y.
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NAB Curves

Q. I am engaged in the design of a #ran-
sistorized professional-quality recordiplay-
back electronics package. The record am-
plifier is to be entirely separate from the
playback amplifier. 1 have, however, had
difficulty in finding the NAB charactétistic
for record and playback. I would very much
appreciate it if you could supply this. The
recordcr will operate at 15 and 7.3 ips.
Howcver, I have noticed that different
playback cqualization is used for 7.6 ips
and for 3.75 ips. Since I may modify my
tape transport for multi-speed operdtion,
I would appreciate information concerning
varying playback curves for different. tape
speeds.

A. The NAB playback curve, official only
for 15 ips but eommonly accepted fuir 7.5
ips as well, is as follows. Bass boost starts
(up 3 db) at 3180 cpx, continues ta rise
with deerecasing frequeney at 6-db-ppr-oc-
tave. and levels off (3-db below maximum)
at 50 eps. Total bass hoost is 36 db. If the
playback head deviates from ideal response
—a steady rise of 6-db-per-octave as fre-
queney increases—the playback curve should
be modified accordingly. Thus if the| head
produces augmented response at the| very
low end, as some do, less than 36 dH bass
hoost is needed. If the head exhibits trehle
losses, a corresponding amount of treble
boost has to he added to the playback
curve. With a playback head lm\'ing} gap
of abont 0.0001 in., it is unlikely that you
will have appreciable treble losses in play-
back until you decrease speed below 3.75
ips.

There is no NAB recording curje as
such. The NAB requirement is simply that
over-all record-playback response shall fall
within certain limits: within 1 db between
100 and 7500 eps; no more than 4 db down
at 530 and 15.000 eps. However, at 3.75 ips
it is difficult to maintain response fylly to
15,000 eps without running into apprecia-
ble distortion because of the large amount
of treble hoost required in recording,

Thus, after NAB equalization has been
introduced in playback (allowing for head
deviations from ideal response), you must
tailor the record equalization to produce
relatively flat response. In arriving at the
proper record equalization, you must allow
for the interplay among distortion, signal-
to-noise ratio, and frequency regpouse.
These three factors are affected not only
by equalization but also by the amount of
bias current employed. If distortion were
the only consideration, you would set bias
current at 7.5 ips for minimum disturtion.
But this usually involves treble loszes so
great that the compensating treble boost
would produce excessive distortion, unless
vou are willing to reduce the recording level
and thereby reduce the signal-to-nvise ra-
tio. It is generally accepted that you don’t
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want treble boost to go much above 20 db;
about 23-db boost at 15,000 eps is typieal
in a number of high-quality home machines
operating at 7.5 ips. At 15 ips, you can
probably indulge in the luxury of setting
bias for minimum distortion, yet not have
to use more than around 15 db treble boost.

In order not to exceed 20 to 23 db treble
boost at 7.5 ips. bias current will probably
have to be set below the value for minimum
distortion.

A typical record equalization curve for
7.5 ips in a high-quality home tape ma-
chine has about 3 db hoost at 2000 ecps
about 10 db at 5000 eps, about 15 db at
10.000 eps. and about 23 db at 15,000 cps.
This steeply rising curve requires either a
combination of several RC circuits or an
L' resonant cireuit.

If vou desire flat response down to 50
eps or lower, some bass boost may be re-
quired in recording. This should, in theory,
reach 3 db at 50 cps and continue to in-
erease with declining frequency at the rate
of 6-db-per-octave. Sueh bass boost can of
course be achieved with a simple RC cireuit.
I say “in theory” beeause the augmented
response of some heads at low frequencies
may obviate the need for bass boost in re-
cording.

At 3.75 ips, some tape machine manufae-
turers employ bass boost with a turnover
frequeney of 795 cps, while others use the
turnover of 1326 cps suggested by MRIA
(Magnetie  Recording  Industry Associa-
tion). Again, bass boost levels off (within
3 db of maximum) at 50 cps. And, as be-
fore, recording equalization must be tai-
lored to achieve flat response or a reason-
ably close approximation to it. My own
feeling is that it is unwise to strive for
mueh bevond 10,000 eps, or possibly 12,000
¢ps, at 3.73 ips. To do so requires what I
consider an unwise saerifice in terms of dis-
tortion and/or signal-to-noise ratio.

Summing up, the same playback curve,
having turnover frequencies of 3180 and 50
cps, is employed at 15 and 7.5 ips. Another
playback eurve, having one turnover fre-
queney of either 795 or 1326 cps and a see-
ond turnover of 50 cps, is employed at 3.75
ips. Each speed will require different re-
cording equalization in order to achieve
flat over-all response. Upper limits of
15,000 eps are practical at 15 and 7.5
ips; about 10,000 or 12,000 at 3.75 ips.

Line Output Top Point

Q. I am considering the purchase of a
* * * tape recorder. It seems to have desir-
able specifications in every respect but one.
That is, it has a line output that is taken
off the sccondary of the power amplifier
stage; this is a 600-ohm winding that also
feeds the VU meter. I would like to know
if having a line output as described above
is undesirable. You state in one of your
articles that “the output should be at a
point prior fo the tape machine’s power
amplifier and speaker, thereby assuring best
frequency response and lowest distortion.”
1s the * * * machine an exception to the
rule?

A. In the average tape recorder incor-
porating a speaker and therefore a power
amplifier stage, the output transformer in
this stage is of moderate or poor quality,
so that frequeney response and distortion
are worse at a point after the transformer
than prior to it. That is why the line output
should ordinarily be taken prior to the
transformer. In your tape recorder, how-
ever, the 600-ohm winding is on a trans-
former of sufficiently good quality so that
there is no significant degradation of the
signal with respect to frequency response
and distortion. In other words, this ts an
exception to the rule. xE
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CAPTURED BY CONCORD: SOUNDS FOR CONNOISSEURS

r

The magn ficent Concord 880 (as do all professional tape recorders) has
three separate heads—one record, one playback and one erase. To make
professional quality stereo tape recordings from F.M. multiplex, stereo
records, or live performances, your tape recorder must have three heads!

Operational conveniences inciude all push button controls, three speeds,
two VU meters, and two professional full range dynamic microphones. The
Concord 880 records 4-track mono or stereo, sound on sound, and sound
with sound. Priced Jess than $400/

Other outstanding features = Trans-A-Track for sing-a-long or music and
language instruction »« Exclusive computerized channel indicator « 10 watt
dual amplifiers = Separated full range 7' speakers for perfect stereo » Dual
cathode follawer outputs = Flutter-free salient pole drive motor « Built-in
monitoring and P. A, facilities.

CONCORD 880

OTHER CONCORD MODELS

CONCORD 550—transistorized 4-track
stereo record and playback: push but-
{on operation, three speeds, Trans-A-
Track, sound-on-sound, dual amplifiers,
two VU meters, separated 6’/ speakers for
full stereo effect. Priced less than $320!

CONCORD 550D—tape deck version of
transistorized Stereo 550. Priced /ess
than $230!

CONCORD 220—Hi fidelity mono
recorder, all push button, three speeds,
varisync flutter-free drive motor, dy-
namic microphone, cue and edit button,
magic eye record level indicator, plus
Audio-Synctrol accessory for home
movie sound. Priced less than 3150 plus
Audio-Synctrol attachment.

Prices slightly higher in Canada.

CDNCDRD@ELECTRDNICS CORPORATION 809 North Cahuenga Boulevard, Dept. L., Los Angeles 38, Calif./In Canada: Regal Industries Ltd., Montreal
® Champagne Enterprises Ltd Toronta
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H. H. SCOTT FM-STEREO
TUNER, MODEL 350B

We had forgotten how comfortable it
feels to twirl that distinctive circular tun-
ing knob, it’s like visiting an old friend.
We first hecame acquainted with the 350
series years before, with the advent of FM
stereo; it was one of the first stereo tuners
with a built-in multiplex adapter. At that
time, it fillel a special niche in the hier-
arehy of FM tuners; moderate price with
performance level just a smidgin below the
most elaborate units. The 350 was a good
value way back then, and has remainded in
that niche during the intervening years.
The 350B carries on that tradition.

The 350 series reflects the small amount
of technological improvement that has been
necessary since F'M stereo; sensitivity has
been improved by about 10 per cent and
a method of determining the presence of a
stereo broadeast has been incorporated. In
other words, the improvements are primar-
ily refinements. This speaks rather well for
the original Scott multiplex design; it was
the first of its type to become hardware and
still works well with only minor refinements.

The sterco broadeast indicator is cer-
tainly one of the simplest available. All one
does is switch to the “monitor” position and
dial across the band; a tone will be heard
if a stereo broadcast is being transmitted.
Simple. Scott ecalls it the “Sonic Monitor.”

Another convenience feature of the 350B
is the tape output jack on the front panel.
This jack permits one to record “off the
air” using a portable recorder, or one that
is not built in without pulling out the tuner
to get at the jacks on the rear panel. This ig
an especially valuable feature for those who

r

L

use a built-in deck for playback, keeping
their best “recorder” out of the system and
available for remote recording. We thimk it
is a good idea—good enough to be incorpo-
rated in the control center.

Circuit

The circuit of the 350B is time-tested. It
features the well known Scott front end,
three i.f.’s, and a wideband ratio detector.
The multiplex circuit utilizes the time-divi-
sion approach and was deseribed by the
engineer who developed it, Daniel R. von
Recklinghausen, in our June, 1961, issue.
We recommend that you read his deserip-
tion, if you haven’t done so already. In any
case, the circuit he deseribed in that article
is virtually the same as the one in the B50B.
We must commend Scott for the daring and
ingenuity (they were the only manufag¢turer
to use this approach at the outset) exempli-
fied by this circuit.

As we noted before, the rest of the cireuit
is time tested; Scott has used virtually the
sanie configuration in the mono 314 ;uner.
The 350 is different, however, in that it
must handle stereo. That means dual jaudio
sections and special filters to take edre of
the special noise problems involved with
multiplex reception. Now, two years|after
the introduection of the 350, the entire cir-
cuit is time tested.

Performance

We must admit at the outset that we have
never tested an II. H. Scott product that
did not meet its published specifications.
We point this out to explain why we don’t
bother to provide a lengthy list of perform-
ance figures (also of what use are those fig-

Fig. 1. H. H. Scott Model 350B FM-Stereo tuner.
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ures to the consumer if the unit he buys
isn’t guaranteed by the manufacturer to
perform at least as well as he says it will¢).

Instead, we will focus our attention the
relative performance of this unit; that is,
we will place it in the scheme of things. For
instance, it is clear that this tuner is in-
tended to be up next to the top in perform-
ance, but towards the middle in price. This
is done by economizing more on luxury fea-
tures than on performance features. Thus,
the 350B has a simple tuning meter rather
than a super-sensitive unit, pots to control
output level instead of calibrated attenua-
tors and VU meters, and so forth. On the
other hand, sensitivity might be improved
10 per cent but that’s pretty much all. In
other words, the H. H. Scott 350B is an
excellent stereo tuner. It pulled in a large
number of stations—without distortion and
with excellent signal-to-noise. Also, it did
not drift even though it does not have
a.f.c.

In sum, the 350B is intended for the musie
Jover with a medium budget. It is a good
value. G-18

REVERE/3M STEREO TAPE
CARTRIDGE SYSTEM

Some three years ago—in May, 1960—
we carried an article by Dr. Peter Gold-
mark and others of CBS Labs deseribing
a 1%-ips tape cartridge system which had
been developed by the Labs for the 3M
Company. Having heard some of the origi-
nal demonstrations and listened to the data
on the machine, we were constrained to
register our comments in the EpITor’s RE-
vIEw. These comments indicated consider-
able skepticism as to the attainable quality
of reproduetion relative to both frequency
response and to flutter, and as to the prae-
ticability and reliability of such a system.

How wrong we were!

We still feel that information about new
deviees should not be given to the public
until they are on the market or very nearly
so, and accordingly we have not even men-
tioned this unit heretofore, even though it
was released in one U. S. market late last
fall. Since it will be in general distribution
throughout the country within a month or
so, we now feel that we should publicly
“eat crow” with respeet to the performance
we had expected. The unit compares well
with many a 7%-ips reel-to-reel machine.

Description

The Revere Stereo Tape Cartridge Sys-
tem is contained in an attractive metal
and plastie case 14 in. wide, 16 in. deep
over the plugs at the rear, and 7% in.
high with two cartridges in place. It con-
tains two 5 x8 in. speakers, one on each
side, and is entirely self contained.

The tape ecartridge itself is 334 in.
square and 9/16 in. thick, and is of molded
plastie with projections and slots for stack-
ing. Each cartridge plays for a maximum
of 48 minutes. The tape, 0.146 in. wide
and 1.5 mils thick, is earried on a plastic
reel. Attached to the starting end of the
tape is a relatively heavy (10-mil) leader
tape, % in. wide, which rides on the flanges
of the tape reel so it can be driven by a
rubber idler from the outside of the reel.
TUp to 20 eartridges may be loaded onto the
left platform.

With a cartridge in place, one presses the
PLAY button. The operating cycle then
commences with the left platform lowering
the cartridge to the playing position; an
idler drives the reel, pushing the leader
outward until it engages with the take-up
reel; notches in the leader actuate the
mechanism so that when the tape is in front
of the heads a guide moves and contacts
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the tape across the heads, without pressure
pads, and the playing begins. Each step
of the eyele is indiecated by a dise which
is visible through a window in the top of
the case, so that eartridges should be placed
on or taken off the left platform ouly when
the dise indieates LoaD. At the end of the
tape, the cyecling continues with the idler
again contacting the edge of the reel and
rewinding the tape, after which the two
platforms incline together and the ear-
tridge slides to the right platform, under-
neath any other eartridges which are leld
up by spring pawls. The platforms return,
raising the completed cartridge onto the
pawls on the right, and, at the left, releas-
g the bottom cartridge from its pawls
and lowering it to the playing position.
The entire change operation tukes 60 sec-
onds from trip to the first note from the
next eartridge. Cartridges may be placed
onto the left stack or removed from the
right stack anytime, so that the machine
can play continuously. A reject lever starts
the change eycle at any desired time, and a
CIANGE-REPEAT lever permits continuous
playing of the same cartridge, or simply
to start a sclection over at the beginning,
The operating controls at the front of
the unit are the oN-oFr switeh, PLAY, sTOP,
and krcorn keys (the latter with an in-
terlock) ; at the left is a digital counter
which resets itself to zero at the beginning
of each new tape. A lever at the left front
of the unit permits fast tape movement,
either forward or backward, and operation
of this lever automatically releases the
PLAY or RECORD key. Separate concentrie
volume and tone controls are provided for
each channel, with the volume controls Lav-
ing numbered scales for reference. The
tone controls have four markings—TREBLE,
HI-FI, BASS, and BALANCED TONE—giving a
continuously variable control with curves
as shown in Fig. 3. In the HI-FI position,
regponse ig within +2 db from 50 to 17,500
cps, remarkable enough for 17 ips; Bass
gives a rolloff of the highs, and TREBLE
boosts the highs, with the low end remain-
ing the same; BALANCED TONE boosts both
lows and highs, giving a fairly passable
sound quality from the built-in loud-
speakers. Switehes on the volume eontrols
disconnect the bias and erase heads and
short out the recording heads of their re-
speetive channels for mono recording.
Input and output econnections, as well as
the a.e. line plug, are mounted on the rear
apron. In addition, there is a speaker
switeh which ean be used to monitor the
signal being recorded or to permit the use
of the amplifier for p.n. applications. The
speakers are normally off when recording
to prevent acoustic feedback. The input
jacks, one for each channel, accept stan-
dard phone plugs for high-level signals and

Fig. 2. The Revere
Stereo Tape Car-
tridge System.

shorter-than-normal plugs for mierophone,
When the standard plug is inserted, the
sleeve shorts out the long spring of the jack
and feeds the input through a voltage
divider to the first amplifier stage. The
short plug connects direetly to the input
through a 22k series resistor. One pair of
Jacks connects directly to the output trans-
former for external speakers, disconnecting
the internal ones. The other pair of jacks
feeds an external amplifier from a voltage
divider from the output-tube plate to
ground. For recording, the heads are fed
from a similar divider from the output-tuhe
Plates, with the required equalization in the
divider cireuit. Neon lamps serve as level
indicators for rceording; d.c. bias on the
lamps, together with the a.c. signal, cause
one plate to glow at normal recording level,
and both to glow at overload level.

Each channel employs two 6EU7’s (dual
high-mu triodes) feeding single-ended
7591’s. Three triode stages are used for
recording, with a fourth stage used as a
preamp for playvback. Feedback is applied
around the last two stages in all modes, and
playback equalization is provided by feed-
back around the first two. Low-noise re-
sistors are employed in the plate circuits
of the first two stages, resulting in an over-
all low noise level for a home-type machine.

The tape used is of a new type not yet
available in conventional packaging. This
tape is slightly less sensitive—about 2 to
3 db—than standard tape, but has a sig-
nal-to-noise ratio about 6 db better than
usual. This is one of the reasons for the
performance of the over-all system, another
being the 50-micro-inch lLead gap. Because
of the low tape noise, much of the high-

frequenecy equalization is accomplished in
the playback mode, as seen in Fig. 4, where
the solid line indicates the playback curve
compared to the standard 73%-ips NAB
curve. One of the faults of normal 3%-ips
machines is the large amount of equaliza-
tion used in recording, with a considerable
chance of overloading on the high end. The
reeording equalization is also shown in Fig.
4, and it is seen to be only 8 db at the top
end. The erase/bias frequency is in the
vieinity of 72 ke.

Performance

Our first listening with an external ampli-
fler and good loudspeakers was a real ear-
opener. From previous experience with per-
formanee from 17%-ips machines, we had
not expected too much, but the frequency
response of the Revere Stereo Tape Car-
tridge System was judged to be at least as
good as the average 7%-ips machine. Be-
fore making any measurements, we actually
dubbed a new LP onto the tape and played
it back in synehronism with the record and
we could hardly tell the difference. Meas-
urements confirmed the opinion we made on
listening—that frequeney response is es-
sentially flat to over 15,000 eps. Signal-to-
noise ratio measured 52 db on one chan-
nel and 47 on the other, with the noise con-
sisting largely of 60-eps hum. Distortion
was measured by recording through the
amplifier onto the tape, and then playing
back through the amplifier, and at the nor-
mal recording level was less than 2 per eent.
So far, no standard frequency tape is avail-
able for the machine, so frequency meas-

(Continued on page 42)
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ESSENCE OF DYNAGROOVE

Debussy: Afternoon of a Faun; Nuages;
Fetes; Printemps. Boston Symphony,
Munch.

RCA Victor LSC 2668 stereo

The DBoston Symphony is famed for its
French music. So is Charles Munch. Not even
the massive paill of RCA's Dynagroove publi-
city can spoil the warm, sensuous freshness of
these performances—including a seldom-heard
very early Debussy work, the “Printemps”
suite.

My thoughts on Dynagroove in this connec-
tion are pointed. (a) Nearly everybody who is
Anybody in recording wants a catchy brand
name for the local hi-fii Full-Dimensional
Sound, 360-Degree Sound, Living Presence,
Phase 4, Natural Balance, all are as benignly
meaningless as they are inspiring—and thus
easily cover whatever the company is inclined
to turn out on its discs. Now, add Dynagroove,

(b) Behind these fronts, and everywhere
else, practically everybody dickers with re-
corded sound in one way or another. Some-
times more, sometimes less. Sometimes with
taste, somtimes without. Mostly, though, the
companies have the sense to shut up about
it and let the results speak for themselves in
the final product. Not RCA. RCA has made
the tactical mistake of advertising its dicker-
ing, down to the last gory detail.

(c) All recording equipment, plain or fancy,
has knohs. Dynagroove, it is clear, also has
knobs. They turn. Erge: Dynagroove is vari-
able, to taste (or lack of taste). You may
just as well take it for granted, then, that
every Dynagroove disc is going to be a law
unto itself. Even unto Dynagroove inauli-
bility, at times. It all depends whose itchy
fingers are on those knobs, and when. The
fingers were quite intelligently tasteful in
these Boston Symphony recordings. But cross
yours abhout othier Dynagrooved products. RCA
is a fickle giant.

Dello Joio: Fantasy and Variations,

Ravel: Concerto in G. Lorin Hollander,

piano; Boston Symphony, Leinsdorf.
RCA Victor LSC 2667 stereo

is a very acceptable disc, re-
corded with considerable tastefulness and
care, Dynagroove or no. The piano, to be
sure, is close and loud; but then RCA has
always liked that effect in its concerto re-
cordings. There may he the often-described
alterations of frequency range and compres-
sion of dynamics; if so, the effects are not
overt here and will scarcely bother music
listeners. They may even contribute moder-
ately to the over-all musical impact,

Young Hollander's playing of the eclectic-
modern Dello Joio work is intelligent and
effective. The music itself will outrage few
ears and please a good many, for it is modern
but never obscure, hard, yet graceful in the
playing. Dello Joio is a realistic musical
craftsman. As for the Ravel, a piece taken
right out of Gershwin and the early ‘Thirties,
Hollander is miscast and so, I say, is Leins-
dorf. They both play it like so much Chopin.
The ecool, elegant jazz-blats of the Ravel
masterpiece are made too sentimental, lack

This, too,
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MELLO DORATI

Mozart: Symphony No. 40 in G

Minor.

Haydn: Symphony No. 45 (“Fare-

well”). London Symphony, Dorati. |
Mercury SR 90280 stereo

T've decided there’s just no accounting
for Antol Dorati. In many an earlier
Minneapolis recording, and in some |of
his Iuropean work of more recent dite
ax well, he shows a hard hand, a stony
rhythm and a very unpoetic lack of| a
sense of phrasing. His music more of%‘en
pounds than flows. |

Not here! This is one of the “othar”
Dorati jobs. and it might be a wholly
different conductor. I don’t remember
hearing a more satisfactory Mozart| G
Minor (except perhaps for the Minuwet,
which is somewhat jabbed and jerky).
And I am sure there has been no more
sympathetic recording of the “Farewell”
of Haydn, one of the loveliest testamehts
to that master's utter genius in his
earlier period. Splendid! The Mercury
plain-ordinary-tape stereo recording | is
exactly right for both works, just inti-
mate enough to bring out the sméll-
orchestra clarity of the scores yet with
enough liveness to lend a mellow realism
Highly recommended.

the cat-like intensity that should donjinate
this urbane musical exterior. I guess| Hol-
lander is too young to feel like 1930. And
Leinsdorf is too European.

Finlandia. Music of Sibelius. Morton
Gould and His Orchestra.
RCA Victor LSC 2666 stereo

1

Fate ordained that this should be the¢ first
Dynagroove record to hit my turntable. I
wish it hadn’t. This one is not a handsome
advertisement for the product. |

The fault is by no means entirelyH with
Dynagroove. Morton Gould contributes his
share. Maybe the Dynagroove and Gould phil-
osophies resonate; I don’t know. In any case,
I found this a gratingly unpleasant dis# from
start to finish. Coarse is the best word. |Over-
done, gross, tasteless, both musicallyy and
techinically, These Sibelius “best-loved’} war
horses still can offer many musical subfleties
when played with feeling and consideration,
and recorded the same way. Here, Gould pulls
out all the stops of orchestral commercjalism
and obvious appeal. RCA’s engineers cooperate
with a gross display of crude, unt 1stefu1
microphoning and a positively catharti¢ dose
of Dynagroove. Ugh'!

The mikes turn this orchestra inside out
in a spaceless and unimaginative vacuum.
The inner workings of the music, (which
should blend gracefully into an uncon"§cious
background, here churn away senselessly a
few feet from your nose—as though the
musicians were busy Dpracticing some entirely
different piece while their colleagnez flail
away at the Sibelius. It is possible, with
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judgment. to bring out interesting things
with modern mike technique—but this job
brings out all the banalities. ¥Finally, Dyna-
groove manages to blow up the mysterious soft
passages almost as loud as the loudest parts,
out of all semblance of believability, They
growl and roar like a cageful of drunken zoo
lions. And in the climaxes the brass is merely
strident instead of triumphant—I dare even
suggest that the sound is just plain distorted.
Reminds me of RCA’s old pre-war "high
fidelity"” 78's.

Plenty of other companies, remember, share
RCA’s ability to turn out corny, crass, crude,
coarse, best-selling commercialism. But you
won't find a more striking example than this
one. It'll probably sell millions.

SOMETHING NEW,
SOMETHING OLD . . .

Shostakovitch: Symphony No. 4
(1935-6). Phila. Orch., Ormandy.
Columbia MS 6459 stereo

It is hard to say just what impact this
scare-headlined “new” symphony will have
upon you but one thing is very sure—you
won’t find out in a hurry. The piece is long,
like so many later works of this composer,
unconscionably so. Takes a whole hour, give
or take a bit, and all of that is on this one
disc.

The ¥ourth symphony was not heard pub-
licly until 1961, its 25th anniversary. Stalin
didn’t like the trend of Shostakovitch’s music
in 1936 and this work was prudently with-
drawn in advance of an inevitable axe. The
Fifth, a justly popular work. was written as
a ‘“‘reply to just criticism” (its subtitle)—and
succeeding symphonies have burgeoned forth,
louder and noisier for the most part, right
through No. 11, which had its premiere on
records in 1958. The Seventh and Eighth
you'll remember, caused sensations during the
war period, with great conductors scrambling
unceremoniously to grab the first-performance
laurels in our fair country.

Well, here we are again. Remember the
famous Heventh? Probably not., It isn’t ex-
actly popular today, for all the sensation. The
Fourth is sterner stuff and may well stick
for musical reasons, publicity aside; but it is
clearly not as ‘“catchy” as the Fifth, and its
public will be those who are more interested
in inner strengths. After a once-over, I'm not
prepared to praise or damn-—but the music
is, as we hear it, neither radical nor difficult
except in sheer length. Though perhaps de-
rived in part from Mahler (as the album
notes suggest), it is more signficant to us for
its forecasting of much that came later in
Shostakovitch and, through him, the whole
gamut of recent Russian musie, from the air-
hammer drive of the “Gayne” suite to the
rattling military salvos of the later Shosta-
kovitch march movements.

As usual, the work that was condemned is
the very one that comes closest to what much
later was to achieve maximum official ap-
proval! In this respect, alas, official state
criticism isn't so very different from the pri-
vate variety.

I suggest you ignore the scare headlines,
then, and avoid this disc unless you just
happen to want to hear some more Shosta-
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koviteh, from his strongest period. Just be-
cause Stalin threatened the official axe doesn’t
mean that you are going to be thrilled and
titillated.

Liszt, Brahms, Schubert (Liszt: Hung.
Rhaps. No. 2; Brahms: 6 Hung. Dances;
Schubert: Symphony No. 4). Austrian,
Vienna Symph. Orchs., Hagen, Sacher.
Everest 3102 stereo (?)

There's nothing musically wrong with this
pleasing pot-pourri of well-played music from
Vienna. But if Kverest, the new Kverest, ex-
pects me (and yon) to think that these are
brand new Iverest recordings, perhaps on
35 min, then they'd better think again.

If KKverest had simply said that these were
worthwhile reissues of older material no
longer available, nobody could objeet. Reissues
of this sort, treated to a dose of useful mod-
ernization, are always welcome, Many labels
offer them. including the bigeest.

Morcover, I'm the first to say that a good
job of *‘electronic reprocessing for two chan-
nets,” as Colnmbia puts it. is very worthwhile
in rendering an irreplaceable mono recording
acceptable for playing on two-channel equip-
ment. Some fine things have been done in this
fashion.

Dut Everest says nothing of all this. And
s0, left to themselves, my long ears and per-
sistent memory must go to work on their own.
They tell me, like a hound snifing a warm
scent, that this is apparently a mono tape
(normal width), probably dating from pre-
stereo days, aequired from somebody else and
re-processed for this release. (I ecan guess the
source but won’t). The sterco re-processing
is not subtle. It appears to he simply a gen-
eral roll-off of lows in one c¢hannel and highs
in the other, rather extreme when you listen
to the two channels separately. No other
channel differences exist that I can hear, No
stereo “room sound.” If all this is so, the
information belongs on the record cover.

Hindemith: Requiem ‘“For Those We

Love.” Hongen, Braun, Vienna Symphony

(Vienna State Opera Cho.), Hindemith.
Everest 3100 stereo (?)

I can be very specific about this disc. It is
a re-processing of Vox album I'NL 1760, two
ten-inelh mono discs. The Vox atbum was copy-
righted in 1950. I have it hefore nie, The
Everest dise, similarly labeled to the above,
was sent me for review but, I hear, has since
been withdrawn; the composer is said to have
objected,

Again—if you will grant that the original
performance is a good one, then this reissue
would have been well worthwhile. I compared
the two, AB. Definitely, the Everest is cleaner,
quieter-surfaced, re-equalized (to RIAA) and
even re-pitched—the two versions are dif-
ferent by a quarter tone or so and I'd guess
that Everest's is nearer right. The synthetic
two-channeling is again unsubtle, the same
heavy roll-off in the bass on one side and the
treble on the other; but even so. it does allow
this big, complex musie for solos, chorus and
large orchestra to spread out bhetween stereo
speakers. Without the slightest doubt the
Iverest reissue is a technical improvement
over the original Vox release of some thirteen
years ago.

It seems to me that the sooner the new
Everest company hegins to tell us exactly
what it is offering, the better it will be for
all. We can use what they have to give, new
or old.

Schubert: Quartet No. 15 in G (1826).
Juilliard String Quartet.
Epic BC 1260 stereo

It is a memorable time for any music lover
when he first begins to respond to the pro-
fundity of late Schubert, the music composed
in the middle Twenties until his death in
1828. Much of it was never heard at the time,
including the great C Major Symphony, now
one of his best known pieces, and the “Un-
finished,” entirely lost until the 1860s. The
Schnbert songs, in their hundreds, were what

(Continued on page £1)
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AR-3 REPORT FROM LONDON: r. L
West writes 1in the March, 1963 Hz-F7 News, “This is the
first time in his life that the reviewer has ever heard 20 ¢/s
from a commercial loudspeaker. Feeling is perhaps a better
word. Above 25 ¢/s it [the AR-3} will take enough power
to make really impressive organ pedal tone without obvious

harmonic generation.

“...the most outstanding feature is its lack of bass—on all the
occasions when there shouldn’t be any! The reviewer sees why
they have been raved about in their homeland.”

MUSIC EDITOR’S EVALUATION OF

THE AR-3: Robert C. Marsh writes in a recent issue of
the Chicago Sun-Times, “If you want maximum music from
compact speakers and will pay the price in power, the AR-3
is the obvious answer.” (The AR-3’s acoustic suspension de-
sign requires a small enclosure, without which it could not
produce its clean bass.)

DIZZY GILLESPIE ON THE AR-2a: In

the January, 1963 Jazz, Charles Graham reports, “Dizzy chose
Acoustic Research AR-2a loudspeakers...on the evidence of
the bass fiddle beat of his own recordings. In addition he said
1t was important to him to get extremely clean middle- and
high-frequency sounds.”

AR-3 speakers are $203 to $225, depending on finish. The
AR-2a, a lower-cost version of the same acoustic suspension
design, is $109 to $128. The 5-year AR speaker guarantee
covers parts, labor, and reimbursement of any freight charges
to the factory.

A catalog and list of AR dealers in your area will be sent on
request.

ACOUSTIC RESEARCH, INC, 24 Thorndike St., Cambridge 41, Mass.
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ABOUT MUSIC

Harold Lawrence
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Chance Music, Or What’s (a) Happening?

“Serious musiec is a dead art.”” So

Arm -Cartridge

TA-12 $49.95
TA-16 $59.95

Stereodyne II $29.95 for all
arms and quality changers

DYNACOE

STEREODYNES

The exclusive quadri-coil, triple-
balanced push-pull magnetic
cartridge gives you the smooth-
est sound you've ever heard
from records with complete
freedom from hum.

Feather-light tracking, high
compliance low-mass armature,
and dynamic equilibrium of the
arm (a combination of low in-
ertial mass, virtually frictionless
gimbal mounting, and exclusive
ISODYNE* inertial balance)
dramatically increase record
life and give natural balance to
your recordings with lower dis-
tortion, proper phase relation-
ships at all frequencies, uni-
form channel separation, and
extraordinary resistance to turn-
table jarring.

*|SO==equal DYNE=measure of force

Write for complete specifications.

DYNACU

DYNACO, INC.

3912 Powelton Ave., Phila. 4, Pa.

| tion, refinement . .

charged Henry Pleasants in “The Agony
of Modern Musie,” a book that crealed
quite a stir in musiecal eireles eight years
ago. To Pleasants, Richard Wagner was
the “last really serious modern cgm-
poser”; after him came only the “rcac-
. and desperate ex-
perimentation” of such “triflers”  as
Dehussy, Bartdk, Strauss, Mahler, Berg,

| and Prokofiev. “Jazz is modern musie,”

the author concluded, “and nothing else
is!”

The moment the first copies roiled
from the presses of Simon & Schuster,
serious modern composers declared war.
In an article for the New York Times
Magazine, Aaron Copland deseribed “The
Agony” as “the most confused hook on
music ever issued in Ameriea.” Many of
the points raised by Pleasants provfl(led
a legitimate basis for discussion of the
state of modern musie, hut his buckshot

| approach turned the book into something

of a tabloid editorial, replete with sweep-
ing generalization and wholesale (dis-
missal of eomposers and musical periods.

And like a newspaper editorial writer,
Pleasants invoked voxz populi to supf)ort
his position. A musieal product, he
maintained, is eulturally valid only be-
cause of “popular guidance”; without
it, the composer labors in a vacuum. The
trouble with the modern compose; 18
that he has become indifferent to popular
taste. Furthermore, Pleasants argued,
the creation of his music lacks the vital
element of improvisation.

“Even as late as Beethoven,” wrote
Pleasants, “improvisation was fashion-
able among ecomposers . . . Certainly
many of their compositions should be
thought of as the written record of an
improvisation, refined by eritical after-
thought.” Jazz, the author pointed out,
has taken over both traditions; hence
its cultural validity.

In the years that followed the puhlica-
tion of “The Agony,” many non jazz
composers wholeheartedly embraced im-
provisation and audienee involvement.
Although Pleasants would unhesitatingly
lump their works under the heading:
“desperate experimentation,” these new
direetions are already part of the eul-
tural fabric of our time.
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Roughly speaking, composers today
are divided into two camps: those who
pre-compose and those who improvise.
The former set down their ideas using
formal notation and traditional instru-
ments; the latter roam over hitherto un-
explored sonie territory.

Like Pleasants, John Cage (dean of
the chance composers) believes that seri-
ous musie, as presented in the formal
setting of the coneert hall, has estranged
itself from the publie. His music is de-
signed to make the spectators part of
the composition. A case in point is his
4 Minutes and 33 Seconds, in which the
performer sits quietly at a piano, hold-
ing a stopwateh for 4:33. The “musie”
is provided by the audience as people
vawn, cough, sneeze, giggle, or squirm
in their seats. In his more recent Music
Wall with Dancer, Cage has scored his
work for electric blender, speakers non-
sense syllables, shortwave radio, and
piano. Apart from a few directions
seribbled on slips of paper, the perform-
ers were on their own, restricted only
by the sonic means at their disposal.

Chaunee music may not be what makes
the world go round, but it is turning the
heads of composers throughout the West,
and even behind the Iron Curtain. In
Germany, Karlheinz Stoekhausen, who
employs both traditional and “indeter-
minate” techniques, composed a work
which gives the performer the freedom
to play any part of the music his eyes
first fall on. Toshi Ichiyanagi, a Japa-
nese disciple of John Cage, has a special
fondness for the insides of a grand
piano, and uses metal rollers, fingernails,
and fists to produce the unusual timbres
in his chance works. In England, Cor-
nelius Cardew notified the performers
of his Octet ’61 that his piece is cyeclic,
and may be started anywhere, “joining
the end to the beginning, or the begin-
ning to the end if you are reading baek-
wards, and may be played for any
length of time. End anywhere.”

Knock On Any Object

The chance composer differs from the
pre-composer in another fundamental
way. The latter creates his music out of
the memory of familiar pitches and
timbres, often works without an instru-
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mental aid, and meticulously writes down
every note, expression mark and tempo
dication. Apart from ehoosing his in-
struments and oceasionally setting a tim-
g schedule, the ehance eoniposer plans
only the vague outlines of a new work.
It is at the coneert that the musie is
really *‘composed,” as when the per-
former twiddles the dial of a shortwave
receiver and comes up with Radio Mos-
cow while a drain pipe (recording)
gurgles a chanee obbligato.

The electronie eomposer is closer to |

his traditional eounterpavt in that his
work is eompleted before the concert.
Nevertheless, chanee is an essential ele-
ment in his musie. “The compositional
process of creating cleetronie niusie is
almost the reverse of the eonventional
d P ] :
proeedure,” said Remi Gassman, who

conposed the electronie score for Alfred |

Iiteheock’s tilin, The Birds, “The (elee-
tronie) instrument itself is eonstantly
ereative. To start with the predetermined
concepts of what von want to ecreate
musically is against the new mediun.”

In a larger sense, chance musie is part
of a cultural movement that inecludes
ITappenings, Pop Art, and sound seulp-
ture. The pure electronie composer to
one side, these artists and musicians
utilize everyday objects and sounds. Last
April, an exhibition of Pop Art at the
Washington Gallery of Modern At in-
cluded the following ohjets de non-art;
eoal shovel, window (eomplete with sill,
sash, frame, and glass), pliers, ecan
opener, egg heater, carving knite, i
cense plate, and bedspring.

Newspapers are a favorite feature of
the ITappening, a sort of surrealist thea-
tre-in-the-round which eonibines elements
of Dada, the eireus, mime, and chance
music. At recent Happenings in New
York, performers sprinkled torn-up
newspapers over audiences and props
and tacked fall pages on the walls. In a
Chambers Street loft studio, Yoko Ono
(painter and poetess) wrapped parts of
an afternoon edition around her head.

Wired for Sound

Not content with the visual element

alone, some seulptors and painters add |

sound to their work. Robert Rauschen-
berg attached a small radio to the bhuack
of one of his eanvases; Marisol, a seulp-
tor, mstalled a reeord player in a horse;
and Jean Tinguely produces radio seulp-
ture. Tinguely’s ecreations consist of
radio parts (tuners, speakers, tubes and
cables) “all elegantly arranged with an
eve for their esthetie or poetic qualities.”
reported John Gruen in the New York
Herald Tribune last December. “When a

|

switeh . . . is furned on, things begin |

to move either in frantic speed or in slow
motion, and sound hegins to emanate
from the speakers.”

(Continued on page 38)
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portable
use*

STERECORDER 464-D

for
custorr
installation

now both stereo recording & stereo playback!

An unprecedented price for the famed Sony quality! The long-awaited Sony Sterecorder
464-D—dual purpose, dual performance! Dual performance means both 4 track stereo
recording and 4 track stereo playback. Dual purpose means custom component instal-
fation and portable use. Recording and playback pre-amps are built-in, and such features
as sound on sound, language and music training, two speeds, push button track selec-
tion and Sony precision engineering make this the most outstanding tape recorder value
at $199 50. m All Sony Sterecorders are Multiplex-ready! *Carrying case optional

For literature or name of nearest dealer,

supEnscaPE The Tapeway to Stereo write Superscope, Inc., Dept. 7
e

Sun Valley, California
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EW PRODUCTS

® Three-Way Speaker System. The Berk-
shire speaker system, with eight features
critical to optimum high-fidelity reproduc-
tion, has been introduced by Sherwood
Electronic Laboratories, Inc. The Berk-
shire incorporates a high-compliance, ten-
inch woofer. 1t features a single-roll sus-
pension which provides 21-cps free-air
resonance. In addition, the woofer voice
coil has a four layer winding which boosts
efficiency, and a “throw” of one inch to

minimize distortion. A three-inch shallow-
ring radiator tweeter reproduces high fre-
quencies. The eight-inch midrange speaker
is specially fabricated. Over-all system

response is 35 cps to 17,500 cps +2% db.
Another of the features critical to high-
fidelity performance is the 600-cps cross-
over network. A second crossover is
offected at 3500 cps. The entire speaker
system, including a bass-port, is mounted
on a one-inch thick baffle. The enclosure
is made %-inch solid-core walnut-veneered
plywood. Size of the enclosure is 24 x 13
x 9% -inches deep. Matching pedestal bases
and Consolette legs are available. The
Berkshire handles 50-watts of program
material. Minimum drive requirement is
10-watts. Sherwood Electronic Labs, Inc,
4300 North California Ave., Chicago 18, Ill.

G-1

® New Tape. A “triple length” sound re-
cording tape, providing maximum con-
tinuous recording time at an economical
per foot cost, has been introduced by the
3M Company, maker of “Scotch” brand
magnetic tapes. The tape, designated
‘Scotch” brand No. 290-36, comes in 3600-
foot lengths on 7-in. reels to provide 50

per cent more recording time than has
been available on 7-in. reels. The longest
standard length previously available on
7-in. reels was 2400 feet. The tape is list
priced at $11.95 per roll. It also is availa-
ble in 600-foot lengths on 8%-in. reels for
miniature recorders. The small reels are

list priced at $2.95 per roll. Minnesota
Mining and Manufacturing Company, 2501
Hudson Road, St. Paul 19, Minn. G-2
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® New Stereo Tape Recorder. The new
Norelco Continental ‘301’ (Model EL§5~19)
transistorized d4-track, 4-speed tape re-
corder features two preamps for stereo
playback through any hi-fi system. The
‘301’ also features the new fourth speed
of 15/16 ips for up to 32 hours of regord-
ing on a standard 7-in. reel. Fully capable
of stereo playback and monophonic rec-
ord/playback, the Continental ‘301J" in-
cludes two preamplifiers, power amplifier

and speaker and comes furnished with a
dynamic cardioid-pattern microphonge. It
has inputs for recording from microphone,

tuner and phono with facilities for mixing
and a special input jack for a foot cdntrol.
Monitoring is possible by means ¢f the
internal speaker or with headphores. A
unique parallel operation feature permits
tracks 1 and 3 or 2 and 4 to be played
back simultaneously so that prerecorded
stereo tapes can be played back mono-
phonically through the built-in speaker.
The ‘301’ utilizes all-transistor electronics.
The manufacturer's suggested list price
for the Norelco Continental ‘301" (Model
EL 3549) is $299.50. North American
Philips Company, Inc., High Fidelity
Products Division, 230 Duffy Aﬁvenue,
Hicksville, Long Island, New York. G-3

e Dynamic EBqualizer. This newest product
from Fairchild is designed specifically for
the recording, motion picture, and broad-
cast industry. The Fairchild “Dynalizer”
provides dynamic equalization of the
audio-frequency spectrum to accomblish
“true appalent loudness.” The “Dynalizer”
is the only device that accomplishes ap-
parent loudness without conventional
amplitude limiting or compression and its
often constricted sound, but produces ap-
parent loudness through automatic dis-
tribution of the frequency spectrum to
compensate for human hearing limitations
particularly at lower listening and pro-
gram levels. It automatically compensates
for scale distortion, the dynamic and re-

sponse value distortion that results when
record makers and broadcasters have to
squeeze the dynamic range of an oﬁchestra.
to the confines of the recording o: broad-
cast medium. The “Dynalizer” can also be
effectively used in broadcasting to main-
tain true effective loudness of signals
without a compressed sound, thereby in-
creasing the apparent loudness and range
of the station. The device can also be
utilized to help stations maintain a more
pleasing balance between regular program
material and the highly compresded loud
commercials that have proven to| be dis-
tractions to listeners and have [recently
come under governmental scrutiny and
comment. Fairchild Recording Equipment
Corp., 10-40 45th Avenue, Long Island
City 1, N. Y. G-4
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® New Speaker System. The W90, a 6-
speaker “Achromatic” system, has been
designed in the spirit of the much larger
Wharfedale system used by G. A. Briggs
in his demonstrations at Carnegie Hall,
and other great concert stages. It is
neither a compact nor large system—but
a new size in between; measuring 32% x
2734 x 13%.

The term *“Achromatic,” as applied to
Wharfedale speaker systems, signifies they
are capable of producing “pure” sound.

They incorporate an inert sand-filled panel
to damp panel vibrations. Besides the new

W90, the Wharfedale Achromatic Series
includes the W40 and W60 2-speaker sys-
tems; and the W70 3-speaker system. All
cabinets are decorator designed in true
wood veneers of oiled walnut and polished
walnut. Utility models, in unfinished wood,
without the curved moldings and dividers,

are also available. British Industries
Corp., 80 Shore Rd., Port Washington,
N. Y. G-5

e TV-FM Tap-Off. This new wall outlet
tap-off offers architects every possible
choice of color in richly designed molded
plastic cover plates. Either flush (pic-
tured) or surface mounting types are
available. The a.c. outlet can be combined
with “Ultra-Tap"” behind a duplex cover
plate. All system fittings are push-on
types. The TV and/or FM receivers also
connect to the tap-off through push-on
connectors. Two connector models are
offered-—one for use with 300-ohm twin-
lead (left), the other for T75-ohm coax
cable (right). Either connector will fit any
of the three models in the “Ultra-Tap”’
series. The Ultra-Tap Model UT-33 (shown
in a duplex cover plate) is for simmultane-
ous tap-off of TV-FM signals. The Model

UT-22 (shown in the single cover plate)
is for tap-off of either TV or FM signals.
It also includes an isolation network to
prevent a.c. powerline interference. Model
UT-12, not shown, is a wall terminal unit
for connecting a TV or FM set to a re-
motely mounted isolation unit. The UT-33,
-22, and -12 can be used with either duplex
or single cover plates. The isolation net-
works of the UT-33 and UT-22 can be re-
moved, to change values, and be replaced
without disconnecting the distribution
system cables. Isolation network values
range from 11.5 to 35 db. Feed-thru speci-
fications are from 0.2 to 1.0 db. These wall
outlet tap-offs are for use with RG-59
feeder cable systems. Jerrold Electronics
Corp., 15th and Lehigh Ave., Philadelphia,
Pa. G-6
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built-in bozaks solve problems

DECORATIVE / with Bozaks in the wall and

the electronics in a cupboard, your whole floor is free

and an established décor remains as you planned it.

musicAL / the overriding concern of the music lover:

no other speakers, no other mounting, provide such deeply
satisfying sound for the critical listener.

STRUCTURAL / no other speakers are so easy to install,

for professional and home craftsman alike.

GROWTH / only with Bozak’s Systematic Growth

can you so easily expand a speaker system step by step,

with such superb sound at every stage.

For simplicity, for the ability to enlarge your music system . . .
above all, For The Grandeur of Great Music . . .

build-in Bozaks! DARIEN / CONNECTICUT
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NEW! The GthAUDIO ANTHOLOGY

ACOUSTECH 1

SOLID STATE STEREO POWER AMPLIFIER

¢, ..better than the best . . .”

states renowned audio expert Julian D. Hirsch in February, 1963,
HiFi/Stereo Review.

For a copy of the complete . LR
report on the remarkable ' 3
Acoustech | as well as

an authoritative booklet on —>

WRITE: {
ACOUSTECH, INC.  Dept. A-7 /= = |
139 Main Street, l!-‘;“ o z /
Cambridge 42, Massachusetts R e

CIRCLE 38A

The SIXTH AUDIO ANTHOL-
OGY includes articles on two most
significant milestones in the field
of high fidelity: FM STEREO and
TRANSISTORS IN AUDICQ
EQUIPMENT. The FM STER-
EO articles which appeared in
Aupio — the original magazin

about high fidelity — were writte

by the men who actually worke

on the system approved by the
FCC. The articles pertaining to
TRANSISTORS IN AUDIO AP-
PLICATIONS cover interesting
aspects of designing with the semi:
conductor. ®As in previous edlE
tions of the AUDIO ANTHOL.-
OGY, the SIXTH is a compilation
of important articles which ap-
peared in Aupio over a period of
about two years. And, all of the
articles were written by knowl:
edgeable and experienced authori-

RADlo W W ‘“"“ .| ties in the field. ®The SIXTH

MAGAZINES, INC,
Dept. A-6

Post Office Box 629
Mineola, New York

Encl

AUDIO ANTHOLOGY 1is a
meaningful reference for everyonf
in the diverse fields of audio engit

neering, recording, broadcaqtmg,

Please send me the items checked below:

0
a

Home

d is my remittance for $ \\ manufacturing and servicing of

components and equipment, and

copies of the 6th AUDIO ANTHOLOGY \ for the audio fans who made thi
©33.95 POSTPAID*. \ business of high fidelity what it is
copies of the 5th and 6th AUDIO ANTHOLOGY today.

at the special combination price of $5.95 $1.95 b Fey & 5(h
POSTPAID® |— Save 31. y ordering the
AN SAVE!™ U510 ANTHOLOGY at the same

Address

City

\ time. Both the 5th and 6th sent postpaid® at
the special low price of $5.95..regular price
of both is $7.45!

=POSTPAID anywhere in the U.S.A. Add 25« per book
Zone —_ State tor foreign orders

\WWW. amenaaanadioRistery com

ABOUT MUSIC

(from page 35)

Pop Artists agree with Henry Pleas-
ants about re-establishing a rapport be-
tween the artist and his public. Allen
Kapprow, leader of the Pop Art move-
ment, regards comic strips, soup-can
labels, magazine ads, and Coke bottles
as “works of the human spirit.” Why
not, therefore, use these and any other
commonplace visual and sonic objects
in works of art? In discussing Pop Art
at a recent symposium, Kapprow re-
ferred to “the international charade—it
it could be called a mock Happening—
involving Mona Lisa, and the endless
lines of freezing mourners waiting out-
side to pass by the altar of this departed
pin-up girl. We shall possibly never
understand the enigma of Leonardo until
we face the enigma of our own ecreation
of a Coca-Cola bottle. Pop Art very
toughly insists upon the possibility that
that bottle, and all that comes with it,
may be a lot more mysterious than we
ever thought.”

In reviewing a recent item of literary
Pop Art (Mobile by Michel Butor),
Truman Capote described its contents:
“enigmatic diary-jottings, pop-song lyr-
ics, dreary snippets of almanac-informa-
tion, bits of unfinished poetry, and long,
long laundry-like lists of American mer-
chandise . . .” Sound familiar? Inter-
estingly, the book is dedicated to the
memory of Jackson Pollock. “Have we
here a clue?’ questions Mr. Capote,
“Does Butor intend Mobile as an ex-
periment in Action Seribbling? an at-
tempt at Drip-Method Prose?”’

One can see that the New Cultural
Wave—call it Pop Art, Indeterminacy,
or Happenings—is not merely closer to
our shores; its already broken, and all
the arts are spattered with its foam. Z

CLASS D AMPLIFIERS

I (from page 26)

Fig. 8. The diode is biased so that re-
generative action is eaught by the diode
before the transistors saturate. This is
rather important, because it reduces the
hole storage effects in the switching time.
You will find that the more advanced
circuits are peppered with diodes. I
think this cirenit and the long-failed pair
are the two easiest to use.

A cireuit invented by F. C. Williams
and called the Multiar has a very inter-
esting transistor version. The kind of
circuit it is can be seen from Fig. 9.
Basically the ecircuit is a blocking oseil-
lator, but the hase circuit of the transis-
tor through which the feedhack is con-
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BlAS

L

Fig. 8. npn-pnp trigger circuit.

nected closes only when the diode D is
forward-biased. I have shown the two
signals applied at the same point, but
they could be applied to opposite sides
of the diode. The tube versions of a good
many useful eireunits of this kind will be
found in the “Waveforms” volume of the
Radiation Lab. series published by Me-
Graw-11ll. The easiest looking of all the
civcuits 1s the one shown in Fig. 10. Just
three windings on a toroid of square-
loop iron. A tiny ferrite ring is used in
this mode in computer memories. The
basie idea, just to remind you, is that
the core is saturated, so that there is
virtually no coupling from the inputs to
the output except when the total input
ampere-turns reverse through zero and
the flux snaps across from one direction
to the other. This will give us short
pulses in opposite senses tfor the leading
and trailing edges of our length-modu-
lated pulses and must be used in eombin-
ation with an integrator or a toggle eir-
cuit.

The eritical feature in the design of
the coincidence eirenit is that it should
be fast and that it should not have any
memory which could affect the operation,
either the level or the speed of switching,
according to the length of the previous

250

100
~4.5v SV

SAWTOOTH

3000w

Fig. 9. ”"Multiar” trigger.

AUDIO e JULY, 1963

pulse. It is here that the complexity be-
gins to ereep in and it is eonsiderations
of this kind which make it desirable to
stick to either the Schmitt cireuit or the
closely related npn-pnp switeh and to
add fast diodes which will cateh both
ends of the switching operation. Quite
a detailed study of the kinds of cireuits
which may hbhe used is given in IRE
Trans. C.T., Vol CT-4, No. 3 Sept 1957,
p241-261.

An amplifier
be used after

of the toggle type may
the coincidence cireuit to

increase the amount of pulse power avail- |

able for driving the output stage. I do
not think we need diseuss this in much
detail, except to note that it is probably
essential to keep the drive impedances

equal in order to he sure that we do not |

disturb the timing of the switch opera-
tion, This will become ¢learer when we
cousider the output stage.

To BE CONCLUDED

AUDIO ETC

(from page 12)

arm meets standards which are compro-
mised or just plain ignored in most of
the arms we get? You have to expect a
bit more trouble in the installation—,

My friend snorted. He’s o practieal
handy man if there ever was one and &
very neat and rapid worker, too. Give him
a regular phono arm, just an arm, and
he'll mount it up for you with dispateh
and invariably right on the nose as to
nmeasurements, (I usually manage to bhore
the holes offside or mis-figure the configura-
tion one way or another.) Never mind the
side-pull and the over-pressure, don’t worry
about mis-tracking or bearing drag. If the
thing ¢an be made to work, he’ll have it
working, splendidly, But an ‘Arm X . !

Turned out it was the instruection book
that really bugged him. So imperturbably
precise, so oblivious of human failing, I

could not quote you all that got under his |

skin but there was, for instance, that eard-
board mounting template. Among other di-
rections, it demanded the drilling of four
small holes. Those small holes; the instrue-
tions said ever so clearly, were to be drilled
out at three-sixty-fourths of an inch.

3/64ths! Three sixty-fourths?? said my
man, his steam pressure rising. How in
Anybody’s name was I supposed to find a
drill like that? and how are you going to
sight down maybe an ineh through that
cardboard template from turntable level
to the base and locate any point within an
eighth of an inch—Iet alone 3/64! He was
practically sputtering.

He had gone out to his tool shed and
fetehed in an old ice pick. Did a perfect
job.

* * *

He had a last fillip of scorn to toss in
my direction. Seems somebody had walked
into his shop while this Arm X affair was
laid out on his bench. The visitor took one
long look, remarked with finality, ~It'll
never fly”, and departed.

He was dead wrong, of course. That arm
will fly all right. It installed all right, too.
It plays just fine. It's an engineer’s dream,
in faect. Y

WWW amercaaradioRigetery com

IN THE NIGHT

melodious magic as
Cleopatra used it to
enrapture Caesar and

Mark Antony! on 8,

AUDIO FIDELITY RECORDS

Lowe songs and dances of the Middle-East
recreating the fabu’ous queen's extravagant
festivities! Ddette Kadde and Maif Agby

with a select crienta’ ensemble give thrilling
effect to this provocative and historic music!

MLSIC OF

' CueoraThA'
' NILE
AN

Featuring ODETTE KADDO and Orchestra
Oriental Music of the Middle-East

MUSIC OF CLEOPATRA ang
the Nile—AFLP2115/AFSDE115

Jazz original...

SUNDAY AFTERNOON WITH BABS GONZALES
at 3mall's Paradise with Johnny Griffin, Clark Terry,

Horace Parlan, Buddy Catlett and Ben Riley.

‘He {Babs) is ane 1@ Iruly ori Eln-cl

BABS
GONZALES

Just released!
by DAUNTLESS

DM4311/DS6311

a new vocal talent...

TERI THCIPNT{W SOMEWHERE IN THE MIGHT

Teri Thornton's
Hit Single !
SOMEWHERE

(NAKED CITr THEMD)

B/W HEART
#45-036

DM4306,/DS6306
Write for FREE catalog of Aud:o Fidelity & Dauntless records,

AUDIO FIDELITY INC.

770 ELEVENTH AVENUE
MEW YORK 19, N.Y.
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SAVW/ MULTITESTERS

Honored since 1937 for dependable performance |

MODEL SP-6

Small-sized utility tester versatile for its wide
range of measurements. Popular among audio
amateurs and professional engineers.

Specifications ® DC & AC voltages: 10 ~ 1000 v (2000 w/v)
e DC milliamperes: 0.5 ~ 250 ma {250 mv). e Resistances:
Rx] ~Rx10000 (0.1 @ min.~Mammax.) e Capacitance:
500 pf ~ 0.6 uf; Inductance: 10 ~ 1000 Hy; Megohms: 1.0 ~
100 Ma (using external power). e Batteries: Two Z cells
(15v. each). ® Size: 5%” x32” x 158”. e Weight: 1512 oz.

Higl-sensitivity handy tester for multiple use.
Special scales provided for efficient check of
semiconductors.

Specifications: @ DC voltages: 0.25 ~ 1000 v (20,000 w/v)
e AC voltages: 25~ 1000 v (8000 w/v) e DC milliam-
peres: 50 wa and 25~ 250 ma (150 mv). e Resistances:
Rx1~Rx1000 (2 @ min.~ 10 Mw max). e Load Cur-
rent: 15 ma~ 150 pa. @ Load Voltage: 15 v. e Decibels:
+10~+36 ~+62 db. e Batteries: One Z Cell; one U-15
(225 v). @ Size: 6V4” x438” x3”. e Weight: 26 oz.

Product Lines: MULTITESTORS (available in 16 months)

TRANSISTOR CHECKER (Model AT-T1)
TRANSISTORIZED V.T.V.M. (Model PEM-6)
TRANSISTORIZED MEGGERS (single and double ranges)

Write for catalog,

SANWA ELECTRIC INSTRUMENT CO. LTD.

Dempa Bldg., Kanda Matsuzumi-cho, Chiyoda-ku, Tokyo
Telephone: Tokyo 215-9995 Cable Address: SANWAMETER TOKYO

MYBBOLHTS MAN HZIE GHY 303237 MAN

C6™
SPHERICAL
SOUND

1S
COMING!

*CAVITY
GENERATOR

MURRAY-TON

SIZE: 11" x 8" x 4-1/4
FULL FREQUENCY RANGE (WITH-
OUT BOOM) 8 WATTS (MEASURED)

FOR LITERATURE AND
DEALER INFORMATION
WRITE |

_Aurray-Carson Corporation

&) 2424 E. 55th STREET, DEPT. 3A, INDIANAPOLIS 20, INDJANA
NEW . s RPLEASURE NEW PRINCIPLE
CIRCLE 408

40

|
WWW ammercearadieRietary com

NEW LITERATURE

@ Silicon Planar/Epitaxial Transistor Cat-
alog. Amperex Electronic Corp. announces
publication of a condensed catalog specifi-
cally devoted to the company’s broad line
of Silicon Planar/Epitaxial transistors.
Included in the catalog are full listings
and basic specifications of the entire line,
which consists of: high-voltage universal
amplifiers, low-level and small-signal am-
plifiers, universal amplifiers and switches,
low-storage saturating switches, UHF
and VHF amplifiers and non-saturating
switches, industrial tvpes, and low-level
choppers. The transistors listed in the
catalog are bproduction-run types, avail-
able in quantity as well as sample orders.
Free copies of the condensed Amperex
Silicon Planar/Epitaxial Transistor Cata-
log may be obtained by writing on com-
pany stationery to: Amperex Electronic
Corp., Advertising Department, 230 Duffy
Avenue, Hicksville, N. Y. G-7

e TV-FM Distribuntion Equipment Litera-
ture. Literature covering a completely new
line of television distribution equipment
for homes, motels, apartment buildings,
and hospitals, is available from the Dis-
tributor Sales Division, Jerrold Electronics
Corporation, 15th and Lehigh Ave.,, Phila-
delphia 82, Pa. The information, including
photographs, charts, block diagrams and
specifications, covers a wide range of
newly developed systems and components.
Data (DS-CS-004.2, —017.1, —018.1, - 019.2
and —502.1) are provided on: master an-
tenna system yagis; high-output, broad-
band amplifiers; and the new Ultra-Tap,
an all-purpose tap-off unit meeting all
architect and installer design require-
ments. Jerrold Electronics Corp., 15th and
Lehigh Ave., Philadelphia 32, Pa. G-8

e Automatic Broadcast Lievel Control Bul-
letin. A new four-page bulletin, No. 443,
issued by CBS Laboratories, a division of
Columbia Broadcasting System, Inc., de-
scribes its new Audimax II RZ, automatic
level control. Applicable to all broadcast
and other audio media, Audimax II RZ au-
tomatic level control is totally different in
concept from ordinary compressors, limit-
ers and AGC’s. The bulletin describes au-
tomatic gain riding, the gain platform,
gated gain stabilization, return-to-zero
function, FM-multiplex operation, in-
creased modulation and market coverage,
and gives specifications. The bulletin is il-
lustrated with block diagrams, photo-
graphs and charts. CBS Laboratories, High
Ridge Road, Stamford, Conn. G-9

® Electronic Organ Brochure. Fourteen
models of organs ranging from one to
three manuals and available in either kit
form or custom built are described in a
new 2-page illustrated brochure. Only the
basic catalog information is included.
Complete stop lists, specifications and de-
tailed literature on the individual organs
can be ordered separately and free of
charge. Artisan Organs, 2476 No. Lake
Ave.,, Altadena, Calif. G-10

® Book on High Fidelity. What's high fi-
delity? Is it the same as stereo? What's a
woofer? What about extension speakers?
The answers to these questions and many
more are contained in a mew book pub-
lished by Allied Radio Corp., Chicago. Us-
ing non-technical language, Allied’s new
book explains the basics of high fidelity
and monophonic and stereo sound. Pro-
gram sources—records, tape, broadcasts—
are discussed, as are tape recorders, kit
construction, new transistor designs, and
other items of interest in high fidelity.
The book provides data on planming a
“built-in”’ system and use of extension
speakers. A glossary gives clear definitions
of hi-fi terms. A number of illustrations
help the text material. The publishers say,
“The information supplied should help
anyone to understand, select, and enjoy a
high fidelity system.” This 96-page book is
available from Allied Radio Corp.,, 100 N.
Western Ave., Chicago 80, Ill. for 50 cents.
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RECORD REVUE

(from page 33)

Much of thix
long, tortured, intro-
and  profound  heyond
and surpassing—music
writien at the near-end of

and loved.
contrast, is
complex

people knew
music, in
spectively
meansura, foreecasting-
which wonld he
the long century.

This  Quartet, aceordingly. is not often
pliyed or heard (through the Scherzo lives a
separate lite as an isolated guartet movement
in many performances), It was practically
new to me. The musie features those violent.
disturbing, unbetievable changes of harmony,
virtually atonal except for the strong thread
of continuity and the return to the starting

late

point, which anticipated the rvelatively oily
and  eaxvegoing langnage of the later

“Tristan.” This musie is “Tristan’ in the raw,
hard and biting, The work also features to an
amazing extent the ominoas, high-speed trem-
olo, an unearthly trembling of the how-arm
that fairly haunts the quartet in every move-
ment, for chilling effeets,

The Juilliard performance. characteristi-
cally, is on a very high plane of accuracy and
good enscmble hut somchow, nevertheless, it
is consistently eold, I found it impressive yet,
in the end disappoeinting, It lacks soul—if
that means anything to you.

CONDUCTORS

Bernstein Plays and Conducts Beethoven
Piano Concerto No. 1 in C. New York
Philharmonic,

Columbia MS 6407 stereo

Is it my imagination? Somehow. this per-
formance of the second of Beethoven's con-
certi  (in  spite of the published number)
sounds uniquely different simply because the
planist and the conductor are one aud the
same.

The whole spirit is oddly unlike that which
prevails when a celebrated soloist ix pitted
“agamnst™ an oorchestra and its lender—the
usual situation. For here, the composer-con-
ductor arrangement, was the original inten-
tion. Becthoven wrote the music for his own
use, conducting from the piano. Bernstein,
& many-talented innovator, is able to do the
same, as  few important conductors have
managed to do since the days of Liszt and
Mendelssohn, (Brahms had somebody else con-
duct the orchestra when he plaved.) It works
—and works well, even for us “blind” listeners
via loudspeakers.

Curiously, too, Bernstein styles the musie
in the manner of the new, very young per-
formers, playing much of it guite slowly with
much romantie fervor. I got the feeling, as 1
Hstened, that he tries hard to convey the
newness and  freshness of the work as it
might have been heard in Beethoven's day,
playing uv the then-novel and striking fea-
tures of its constrnetion as they coulit well
have been played up for ceffect hy Beethoven
himself. Interesting—and fresh,

The last movement goes like a whirlwind,
though I'll have to concede that it isn't
blurred a bit—not in the piano, anyhow. If
there is any evidenee of haste, you'll find it
in Mr, Bernstein's orchestra, not in his play-
ing. Was there cver before a conductor who
conld outdistance his own men at their own
game? Must command an enormous respect
from them,

Beethoven: Symphony No. 7; King
Stephan Overture. Concertgebouw Or-
chestra, Sawallisch.

Philips PHS 900-019

The old conductors tend to play mellowly,
richly. The young-middle-age onex. who began
work just before or after the war, play hard,
fast. But the extremely young once more play
mellowly, Neo-Romantie.

Sawallisch first conducted in 1947, Ile is
of the middle generation and no two ways
about it.
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Accordingly, the comfortable old Concertge-
bouw, that used to sigh and pant at length
under Mengelberg (for fifty years, no less)
here trots along at a brisk-to-rapid paee with
hardly a bow to Romantic dalliance. This is
a good Seventh but an uncompromising one
it is strictly business, strietly over-all in
shape, strictly unbending in tempo, The see-
ond movement is perhaps twice as fast as it
used to be, back a generation, under Stokow-
ski or Konssevitsky, (But not faster than Tos-
caniui, Newer!) The last movement, that in-
cessant dance, positively bares its teeth, more
the angry Beethoven than the triumphant,

Wrong? Right? 1 could not say. But what-
ever the tempi, this muxic iy not unmusical,
never crwde or unpolished. The Coneertgehouw
is too good for that, I'roebably the same with
Sawallisch.

Willem Mengelberg. Brahms Symphony
No. 4. Concertgebouw Orch. (Recorded
Nov. 30, 1938).

Telefunken TH 97010 mono

Aha! ITere's Mengelberg himself, in  his
later years, and you'll find this a superb

Brahms performance, if in many ways strik-
ingly unlike those of today—mainly in the
famed Mengelberg rubato, expressively uneven
speed. He was a master of this, notably with
his own great orchestra, as you will under-
stund when you listen, Of coursxe, that sort
of thing has long been out of style (though
it is trying to cowe back among the very
young). Still, a lot of us remember it with
pleasure, Brahms himself probably would ap-
prove.

Two bits of technicalia to note. First, for
the curious recording engineer and the aware
listener, this is a splendid example of the
best sort of “dead” recording—dead com-
pared to our present tastes—as perfected
during the period of the 1930, It did not
then sound dead to us. It regains its fine
qualities after a time, as you listen today.
Second. this recording was Dutch, made before
the invasion of the Germans—and of German
equipment of superior quality—that oceurred
while Mengelbery was still conducting this
orchestra. Ilis last recordings were, unfortu-
nately, made under Occupation auspices, with
a war-reduced orchestra. Not so this one.

Otto Klemperer Conducts Kurt Weill's
Suite from the “Three Penny Opera,”
Strauss’ “Vienna Life’” Waltz, “Emperor”
Waltz, Overture “Die Fledermaus” and
Klemperer's Own “"Merry Waltz.” The
Philharmonia Orchestra.

Angel S 35927 stereo

I quote you the actual title of this disc—by
which yon may see the size of our problem
today in listing record titles! Next thing you
know, they’ll be including a capsule “review”
——say, “A fabulous Beethoven 6th together
with the “Coriolanus’ Overture in its Defini-
tive Performance. . . .” At that point I'll draw
a line. Opinions in this space are mine not
the companies’,

Surprised to find the grand old man mixed
up with Kurt Weill? Don’t be. Klemperer was
the first ever to record this musie, in a set
of 78&'s made in the early thirties. I remeimnber
it. Thus, in spite of his clegant Beethoven and
persuasive Wagner, this rendition is as blatty
and brassy as it needs to be to sound right.
If there are some signs of flabbiness, I credit
them (a) to the Dritish players, who don't
lend themselves to such things as easily as
ours do and (b) to Weill himself, The music
isn’t nearly as revelutionary now as it was
then.

The other matter here, strictly light eclas-
sical of the top sort, was never more limpidly
sct forth. As for Dr. Klemperer's own bit of
comedy, it isn't really =o very funny, espe-
cially next to Weill. A kind of heavy-handed
parody of Richard Strauss (not Johann), in-
cluding an unveiled reference to “Death and
Transfiguration” (not mentioned in the liner
notes: I heard it all by myself). Supposed
to be a dance in a mental sanitarium or some-
thing, but the hnmor isn’t exactly modern,
nor is the schizophrenice hysteria.
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playsyq'r precious records
with a light, gentle touch

Light, feather-touch push buttons provide gentle,
automatic handling of single records, or stacks of
up to 10. Or you can clay your records manually.
Brings out their best performance, and preserves
their quality for iasting enjoyment,

Miracord model 10 with 4-pole motor, $89.50;
model 10H with hysteresis motor, $99.50; base
and .cortridge,exfrc.:. BEN)AMIN
Details at your hi-fi

dealer, or write. MIRACORD
Benjamin Electronic Sound Corp. 80 Swalm St,, Westbury, NLY,
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- IF[WE/SAID
THIS, YOU'D
NEVER
BELIEVE US®

funfess you afready own
an ADC speaker systerm) i

@@ Audio Dynamics, known for
the ADC cartridges and the Pritch-
ard tone arm, has introduced a line
of high quality loudspeakers that
incorporate novel design features
such as the use of a rectangular-
shape woofer...It is a very smooth,
natural-sounding speaker system
that strikes us as one of the finest
presently available . . .

The ADC-18 in particular appears
to be an outstanding reproducer
from any standpoint, one that is
suited for the finest of home music
systems . . .

The initial impression of listening
to music through the ADC-18 was
one of immediate acceptance, and
this impression has been strength-
ened after weeks of listening. The
speaker does not favor one type of
music, or one family of instru-
ments, over another. It is an im-
partial, honest, transparent repro-
ducer that seems to render no more
or less than what is fed into it . ..
The ADC-18, in sum, is very easy
to listen to and live with, and
is a worthy complement to

the ADC cartridge itself. 99

Now you be the judge! Audition
the ADC-18 speaker system at your
hi-fi dealer.

*excerpts from the Equipment
Report section of the April 1963
issue of HIGH FIDELITY maga-
zine. Write for the full report.

SPECIFICATIONS

Freg. Response . ., 20.20,000 cps
Power Handling . . . to 65 watts
Min. Power Req. . . . 10 watts
BASS UNIT MAGHETIC STRUCTURE
Flux Density . . . 12,700 Oersteds
Total Fiux . . . 165,000 Maxwells oo
TREBLE UNIT MAGHETIC STRUCTURE g 28
Fiux Densily . . . 15,000 Dersteds ;
Tefal Flux . ., 53,500 Maxwells
Imapedance .., Bt 16 ohms

Met Cansamer Price ., . $250

AUDIO DYNAMICS
CORPORATION

PICRETT DISTRICT REMAD, o
MEWS MILFORD, CONNECTICLIT
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EQUIPMENT PROFILE

(from page 31)

urements had to be made on a record and
playback basis, as were flutter and] dis-
tortion measurements. Making flutter meas-
urements by recording and playing |[back
on the same machine gives rise te¢ the
possibility of either doubling or cancelling
flutter, but enough measurements |were
made to arrive at a figure of approximately
0.25 per cent, although specifications rlaim
ouly 0.3 per cent. |

The unit comes with two ceramic miero-
phones, two attachment cords with eclips,
and four with phono plugs to connect into
other equipment. In addition, each is fur-
nished with a demonstration cartridge and
one of blank tape. At the present time,
there are 50 cartridges from Columbia
records and ten from Musictapes, Inc.; with
ten more to come soon from Command Ree-
ords. It seems likely that many more will be
made available when the unit achieves gen-
eral distribution.

After living with this System for about
three months and playing it over 100 hours
to see how it would stand up to continuous
use, we feel that many a tape user will
want to put this machine into his listening

system, using conventional reel-to-reﬁ‘l ma-

chines for preliminary recording and edit-
ing, then dubbing material onto thé ear-
tridges for ease of storing and hanpling.
There are so many uses for this type of
machine that come to mind—restaurants,
hotels, doetor’s and dentist’s offices, banks,
and so on would seem to be first to use
this machine, with many other applieations
in the offing. The unit has performed re-
liably throughout, and we are certainly
very much impressed with this Tape Car-
tridge System, and we predict a highly
successful future for it. ?G-IQ

BENJAMIN/ELAC MODEL 322
STEREO CARTRIDGE

The first stereo cartridge we ever had for
test was an Elae, 'way back in 1958 We
have kept up with all the models since then,
and the latest 322 Studio comes close to
achieving the ideal in stereo cartridge de-
sign. As in previous models, the stylus as-
sembly is replaceable as a complete moving-
magnet unit. The stylus diamond has a
radius of 0.52 mils, and the cartridge is
designed to track at 1.5 to 3 grams, al-
though with top-quality arms it will track

Fig. 5. Cross-section of Elac Model 322.

perfectly at 1 gram. Response extends up
to 20,000 cps with less than a 2-db droop,
and channel separation measured 32 db at
1000 cps, 25 at 10,000, and 16 at 20,000.
IM distortion measured 1.5 per cent, which
is satisfactorily low.

Stylus compliance is stated at 14 x 10-6
em/dyne, which, while exceeded by some
other types, gives consistent groove contact
and results in a *“solid” type of sound which
indicates a complete lack of chatter. The
unit, bright red in ecolor for identification,
comes in an attractive jewelry-type box.
The stylus assembly is interehangeable with
earlier Elac models to give the same qual-
ity of performance. G-20

LIEGFELD SOUND

(from page 23)

bottom of the rack. One was used to
feed the proscenium speaker, a second
to feed the under-baleony speakers from
the delay, and a third as a spare to serve
as standby for the two active amplifiers
in the event that either should fail,

The front panel includes a hléadset
jack with its own volume control and
has plug in provision for either a VU
meter or monitor speaker. Since the am-
plifier feeding the proscenium speaker
was to be monitored by phones, a VU
meter was used for the under-balcony
amplifier. Thus, simultaneous mon'ﬂtoring
for both outputs, one aural and one
visual, was provided. 600-ohm balanced
inputs to each of the amplifiers were
brought out to the jack strip. Both active
amplifiers are run at less than half
power. 1

Take-off receptacles are availakle for
remote standby operation and for remote
a.c. control. In the present situation ad-
vantage was taken of the remote standby
takeoff. Standby is achieved through
opening the common cathode return of
the push-pull 6550’s for the conﬁ‘rol of
plate voltage. One side of a dpdt “bat”
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switch was connected in series with this
return in the spare amplifier, so that
filaments could be kept hot and no warm-
up time lost in an emergency. The other
side of this switch was connected in
series with 6.3 volt pilot lamp to indicate
“plate on.” 6.3 volts is available at the
VU meter socket.

The installation was ready on Friday,
January 25th, when word arrived that
Mr. Chevalier would be at the theater
early Monday afternoon for a short re-
hearsal. At the same time it was sud-
denly learned that he would require four
additional footlight microphones. This
is where that Galaxy flexibility paid off.
I had already installed three additional
modules in each mixer, so by cascading
the two mixers I would have more than
enough inputs. But then the safety of a
duplicate mixer would be lost. Further-
more, no matter how good the footlight
microphones, their distance from the
performer made it very desirable to in-
clude a limiter.

The weekend intervened, but a phone
call and personal pickup of additional
No. 2 modules and a No. 6 all-channel
limiter module Monday morning made it
possible to have these units installed,
tested, and ready for rehearsal by noon.

That evening I sat back, and after a
while, I began to enjoy the show. E
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CONDENSER MICROPHONE

(From page 20)

needle over two holes on opposite sides
of the capsule body. The clamping ring
15 then placed over the coated surfaee
of the plastic; two screws are inserted
through the holes in the ring and the
plastic and carvefully screwed into the
hody. This procedure is tollowed with the
remaining six, inserting each serew on
opposite sides of the ring. When all are
fitted, each is tightened with equal firm-
ness. The whole eapsule can now be re-
moved by cutting away from the mount-
ing jig and trimming off the surplus
plastic. At no time during this process
should either surtace ot the plastic be
touched with the fingers.

The final step is heat treatment of the
mounted diaphragm. This has the effeet
of further shrinkage of the plastie and
stabilizes the diaphragm against ex-
tremes of temperature change. A hot
blast of air fronm a hair dryer held close
to the eapsule for 3 or 4 minutes is the
recomniended method.

Having now eompleted the “heart” of
the microphone, attention can he given to
catering to its electrical requirements. A
condenser capsule of this type is almost
pure capaeitance and a typieal value is
in the region of 100 p{ rising a little
when the polarizing potential is applied.
This is eansed by eleetrostatic attraction
between diaphragm and fixed electrode,
so reducing the nominal gap. It will be
appreciated that one cannot eonnect the
capsule by ordinary eable to the ter-
niinal equipment with which it is being
used. Fven using coax, a substantial part
of the signal can he lost due to the shunt
sapacitance of the cable itself. So the
usual practice is a “head amplifier” in
close proximity to the eapsule and within
the body of the microphone easing itself.
Actually, the term “head amplifier” is
something of a misnomer, since its prime
funetion is to match the very high sonree
mmpedance of the eapsule down to &
more manageable low impedance usunally
the familiar 30 or 600 ohms. Figures 7
and 8 indicate the line adopted by the
writer, but should not he regarded as
definitive. Although a tube of Kuropean
origin was used since it was ideally suited
for this particular application, there are
probably a number of American alter-
natives. A triode with a plate resistance
between 10,000 and 20,000 ohms de-
signed for low-noise work should fit the
hasic requirements, and one section of a
12AY7, or its “preferred” equivalent
6072 would scem a satisfactory substi-
tute. In this particular application, the
most important factor to aim at is low
noise so that, due to the high impedance
in the grid ecireunit, d.c. “heating” is ab-
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solutely essential. It will be noted in the
writer's power supply that a connnon
B+ and heater supply is used with the
unwanted voltage being dropped down
to the required 12 volts at 100 mA by
a large preset resistor. This may scem a
wasteful way of going about it and there
are more conventional methods, but it
does use less components than a separate
heater supply, and a suitable transformer
happened to be available. There i1s one
advantage—the heater supply is from a
virtually eonstant current source and the
microphone cable can be extended at will
from a short to a very long length with-
out appreciable losses in the cable itself.
With the more orthodox low-voltage
heater supply, there may be fluctnations
in the heater voltage due to variations
in cable resistance if the length is altered.
The actual polarizing voltage was de-
termined experimentally and is in the
region of 80 volts for the capsule shown.
Iligher potentials have little advantage;
the sensitivity does not increase ap-
preciably above a certain voltage level
and there is the risk of collapse of the
diaphragm from excessive electrostatie
toree, The choice of values for the polar-
izing and grid resistors warrant some
mention. The recommended value for the
polarizing resistor is 150 megohms and
it must be a high-stability type, as in-
deed should all the resistors in the head
amplifier. The choice of value for the
grid resistor is mildly controversial. First
of all, both polarizing and grid resistors
are effeetively in parallel with the cap-
sule. Sinee the source impedance is pure
capacitance at a eertain low frequency,
when the source impedance equals the
two resistors in parallel, output will fall
3 db and thereafter at 6 db per octave.
It is preferable that the polarizing re-
sistor be as high as practicable to mini-
mize accidental leakage currents, there-
fore the value of the grid resistor can
ultimately determine the low-frequeney
response of the microphone. One school
of thought suggests that, aside from low-
frequeney considerations, the value of
the grid resistor should also be as high
as practicable, on the grounds that theo-
retically a low noise fignre results. Con-
trary to this, it has been found even more
desirable to use the grid resistor in com-
bination with the eapacitance of the
capsule as a high-pass filter and to pro-
portion values to attennate everything
helow 30 eps. The response of the cap-
sule extends well down into the subsonie
region and it is eontended that nothing
helow 30 eps has any musieal value. In
faet, there is adequate proof that it ean
he a positive nuisance and any such

WWW amerncaaradioRietery com

2000

REASONS WHY

YOU SHOULD INSTALL

UNIVERSITY

COMPONENT SPEAKERS

To get right into them...there are the
Brandenburg Concertos, the Prague
Symphony, Eroica, Petrouchka, La
Boheme, the Benny Goodman '38 con-
cert, Jazz at the Philharmonic, Ella sing-
ing Gershwin, West Side Story, the
soundtrack from Breakfast at Tiffany's,
T. S. Eliot reading Prufrock, Waiting for
Godot, Lester Lanin’s music for dancing
—but why not complete the list your-
self according to your own tastes and
needs? You may even come up with
more than 2,000 reasons why University
component speakers are the finest you
can buy today. They are recognized as
the prestige speakers in the popular
price range. Anything on record or tape
shows you why!

THE 312 INTEGRATED TRIAXIAL SYSTEM
—a high compliance 12” woaofer, pat
ented Diffusicone mid-range and Spheri-
con super tweeter, all in one. Frequency
response: 28-40,000 cps. $73.00 net.

SPECJALIZED INDIVIDUAL 3-WAY SYSTEM
—consisting of the C-12HC 12” high
compliance woofer, C-8M mid range and
Sphericon super tweeter. Frequency re-
sponse: 20-40,000 cps. $91.40 net.

Write for free catalog, Desk R-7
UNIVERSITY
LOUDSPEAKERS

Division of Ling-Temeo-Vought,
.. Oklahoma City, Oklahoma
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Maintoining Hi-Fi Equipment

Joseph Marshall
A valuable reference for
anyone whose living or
hobby is servicing hi-fi
equipment. Outlines the
professional appraoch for
servicing all types af hi-
fi components. Covers
trouble-shaoting of elec-
tronic, mechanical and

Designing and Building Hi-Fi Furniture

Jeff Markel

Written by a professional
hi-fi furniture designer
who has taught furniture
design at leading col-
leges, this book is an au-
thentic reference of value
to the hi-fi fan and pro-
fessional custom builder.
Covers everything from
types of woods to furni-

i
IFURNITURE
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*The AUDIO Cyclopedia’
Howard M. Tremoaine

Here is one single volume
with the most compre-
hensive coverage of every
phase of audio. Concise,
accurate explanations of
all audio and hi-fi sub-
jects. More than 7 years
in preparation—the most
authoritative encyclope-
dic work with a unique

© 1280 pages
® 3400 topics
® 1600 illustrotions

acoustic problems. 224

pages. mechonicall
No. 58 Poperback $2.90*

ture finishing for the
adept; de-
sign principles, styles and
arrangements for the
decor minded. 224 pages.
No.79 Paperbock $2.90*

quick reference system for
instant onswers to any
question. A vital com-
plete reference book for
every audio engineer,

No.123 $19.95*

technician, and seriovs
diophile
P

McProud High Fidelity Omnibook
Prepared and edited by
C. G. McProud, publisher
of Audio and noted au-
thority and pioneer in
the field of high fidelity.
Contains @ wealth of
ideas, how to's, what
to’s, and when to’s, writ-
ten so plainly that both
engineer and layman can
appreciate its valuable
context. Covers plonning,
problems with decoration,
cabinets and building hi-
fi furniture. A perfecr

guide.
No. 115 $2.50*

Handbook of
Sound Reproduction

Edgor M. Villchur

Right up to date, a com-
plete course on sound re-
production. Covers every-
thing from the boslc
elements to indlvidual
chapters of each of the
Imﬁoﬂcn' components of
a high fidelity system.

No. 110 $3.75°

“the best of AUDIO” —
edited by C. G. McProud

Tape Recorders and Tape Recording”
Harold D. Weiler

A complete bock on home

TAPE IEWD'EES rc;cohdir;'g sz ,ﬂn suoth7r
A [} igh Fidelit impli-
I_J'-FE I[{ﬂ“_'-‘ﬂ_& fied. 'Easy’ to'ryeod’m:nd

it learn the techniques re-
i quired for professional
| results with home re-
I] corders. Covers room
" # acoustics, microphone
! techniques, sound cts,
editing ond splicing, etc.
Invlolu_oblo to recording

No. 112 Paper Caver $2.95*

e MONTHLY SPECIAL!

A new compendium of
AUDIO knowledge. Here
is o collection of the
best of AUDIO — The
AUDIO Clinic by Josegh
Giovanelli . . noted
oudio engineer and the
original high fidelity an-
swer-man — EQUIPMENT
PROFILES edited by C. G.
McProud . . . Editor of
AUDIO. Here is o wealth
of hi-fi ond audio infor-
mation. Answers fo the
most important issuves In
high fidelity and @ valu-
able reference.

No. 124 Volume | $2.00*

SAVE $5.25

Save over 45% with this collection of AUDIO Books.
Handbook of Sound Reproduction ($3.75) '‘best of AUDIO’ ($2.00)
McProud High Fidelity Omnibook ($2.50)

Tape Recorders G Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $11.20
Your cost ONLY $5.95 POSTPAID
This offer expires August 30, 1963. Good only on direct order to PublishTr

CIRCLE 05300

The 5th AUDIO Anthology

Edited by C. G. McProud,
publisher of AUDIO. An an-
thology of the most signifi-
cant articles covering: stereo
recording and reproduction;
stereo multiplex; measure-
ments; stereo technology,
construction and theory —
which oppecred in AUDIO
during 1958 and 1959. The
Sth is truly o collectors® item
and a valuabie reference far
the professional engineer,
teacher, student, hobbyist and
hi-fi fon. 144 pages.

No. 125 $3.50
AUDIOGUIDE By the editars of AUDIO, the
original mogazine obavt
high fidelity. A 1962-1963
product review of stereo high
fidetity companents. voluable
reference for the high fidel-
ity enthusiast and hobbyist.
Part | contains a thorough
discussion of the Problems of
Unnsiond a Stereo Installation: Part |1
eaamt is o complete treatise on
SR Selecting o Tope Recorder.
Indispensable to the prospec.
! tive buyer of stereo cam-
g i ponents and tape recorders.
A Inctudes a section on where
——— to buy various stereo hi-fi
. p and ies.
No. 127 $1.00 3¢ pages.

—

High Fidelity Simplified
Horold D. Weiler

The complete hi.fi story —
onswers all questions about
tuners, changers, amplifiers,
tape recorders, speakers,
record ployers, etc. Lots of
ideas for custom instollo-
tions. Tells how 1o achieve
concert hall reception in
your home. 214 pages.

No. 142 $3.30

AUDIO Bookshelf — RADIO MAGAZINES, INC.
P.O. Box 629, Mineola, New York

Please send me the books | have circled below. | am enclosing the

¢All U.S.A. and CANADIAN

orders shipped postpald.
Add 25¢ for Foreign or-
ders (sent ot buyer’s risk). '

full remittonce of $................... (No C.0.D. or billing.)
58 79 110 112 115 123
124 125 127 142 251 05300
NAME
ADDRESS
CITY. ZONE STATE
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Getting The Most Out Of Your Tope Recorder
Hermon Burstein

Written in “'plain talk™ for
the mon who has, or wishes
to buy, o tope recorder. 1t
answers the myriad aques:
tions raised by tape record-
ing enthusiasts. Its chapters
cover every phose aof opera-
tion and maintenance—from
adding o tape recarder to
the hi-fi system, to a thor-
ough dissertation on migro-
phones. Lats of practical
informotion on how 1o buy
176 poges.

No. 251

$4.25
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sounds might even overload the ampli-
fier in extreme eases. The capsule shown
has a sonree capacitanee of 120 pt when
polarized, so a grid resistor of 60 meg-
ohms was chosen. The over-all bandwidth
of the completed microphone ecan be
checked by inserting a low value of re-
sistor in the “gronnd” side of the eap-
sule and injecting an andio signal via a
relatively high resistance.

So mueh for the eonstruetion of the
prototype microphone. Figures 9 and 10
show the basic construction technique
adopted by the writer, with the whole as-
sembly  built  turret-fashion on  two
threaded-metal pillars. Tube base and
line transformer are mounted on cireular
plastic dises, snitably dimensioned to a
comfortable fit in the tubular metal hody.
These dises are drilled and fitted with-
rivetted soldering lugs and, as shown, the
components are wired between the two

Fig. 11. Various microphone patterns:

(A) circular (omnidirectional); (B) cosine

(bidirectional); (C) cardioid (unidirec-
tional), or (A) + (B).

dises. The rest is dependent upon the con-
struetor’s skill at metal work and there
are, no doubt, other ways of solving the
construction problems involved. The im-
portant factors are avoidance of any
open eavities in the microphone strue-
ture, negligible sound obstruction around
the capsule and above all, very thor-
oughly shielding because of the excep-
tionally high impedanee of the grid eir-
cuit at hum frequencies.

Different Patterns

So far the microphone discussed has
been of the omnidirectional type, and
when the preliminary field trials con-
firmed its obvious superiority in fidelity
over the others in the writer’s micro-
phone armory, it was frequently tempt-
ing to use it where its omnidirectional
characteristics were wholly unsuitable.
So back to theory and experiments with
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the test capsules, As shown earlier, a
plane sound wave has a velocity and a
pressure  component and the diagram
shows that each is displaced in phase
from the other by 90 deg. It ean be
demonstrated that when the output from
a pressure-sensitive microphone (eg., a
dynamic) is combined with that of a
veloeity  sensitive microphone (e.g., a
ribbon) a cardioid pattern results, as-
sming both outputs are equal (Fig. 11}.
(This can be proven experimentally with
two microphones and a mixer; the two
microphones should be very close to-
gether.) This is one way of obtaining a
cardioid pattern eleetrically and is, in
faet, the basis of at least one commereial
design. With condenser microphones, the
mixing is carried out acoustically and,
in the single-diaphragin  type, sound
from the hack of the eapsule 1s allowed
to reach the diaphragm via phase delay
networks. These take the form of long,
narrow channels through the body of the
capsule. With careful proportioning of
the length and diameter of the channels,
the phase of the velocity component can-
cels the pressure foree for sounds from
the rear of the eapsule. Thus a eardioid
response results. In the capsule illus-
trated (Fig. 10) these *“velocity conver-
sion” tubes are shown and unblocked,
the capsule has an excellent eardioid
response. If on oeeasion &n omnidirec-
tional response iz required, it is a simple
matter to block these holes with small
metal plugs, In the extensive tests sinee
1960 this basic design has acquitted it-
self’ admirably and in fact, quite a num-
ber have been construeted suceessfully.
It has been tempting to continue work
on the more sophisticated capsules such
as the twin-diaphragm, multi-pattern
types. However, experimental work is
under way to try to solve some of the
considerable construetion difficulties of
a single-diaphragm veloecity capsule first.
It may be possible to give details of this
at a later date.

It might bhe asked, how does this miero-
phone measure out by the usual ohjective
tests? Anechoie chambers are not for the
amateur, so free-field measurements have
been condueted in the open air, using as
a sound source the most linear tone
source available—a full-range electro-
static londspeaker. Sinee an aeccurate
calibrated reference mierophone was not
available, results of this test cannot he
regarded as highly accurate beeause the
amplitude nonlinearity of the speaker
was included. Nevertheless, the frequency
response can be regarded with eonfidence
as substantially flat from 30 ¢ps to 16,-
000 eps. Total harmonic distortion
measured at 200 eps was less than 1 per
cent up to an extremely high volume
level—in faet, the limit that could be
handled by the test speaker. In the car-
dioid mode, the back to front diserimi-
nation was 18 db at 1000 eps and holds
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Use the e
FAIRCHILD »
COMPACT
COMPRESSOR!

Now you can have apparent loudness on
every microphone channel. The FAIRCHILD
COMPACT COMPRESSOR can give you the
extra “punch” of apparent loudness — the
sound that makes hits. It has built-in flexi-
bility through variable threshold and vari-
able release (.3 to 7 seconds) located on the
front panel. The FAIRCHILD COMPACT COM-
PRESSOR will provide up to 20 db compres-
sion and will not introduce distortion. It is
no larger than a slide type attenuator . . .
only 112” NARROW . . . and can be easily
integrated into all types of equipment.

An Integra/Series Component—Model 663

FAIRCHILD

IPMENT CO ATION
1, N.Y

, Long Island City
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PURCHASING |

A HI-FI
SYSTEM?

TRADE-INS OK—TIME PAYMENTS
Up to 2 years to pay!

Send Us é‘-'m‘::‘s'
Your List Of[C:iox,
Components

For A
Package
Quotation

Concertone ® Viking
Bell @ GE.
Weathers
Harmon—Kardon
Eico @ Pilot
Sherwood*

ESL ® Frazier
Superscope

Acoustic Research
Janszen @ Leak*
Wharfedale
AIREX
WON'T BE
UNDERSOLD

USL Citizen Band
Gonset ® Hallicrafter
All merchandise is
brand new, factory

Texas Crystals
fresh & guaranteed.

Vlisit our N.Y. Showroom
Free caalnet brochure

AIREX
RADIO

CORPORATION

Dual Changer
Bogen @ Leak
Dynakit @ Fisher
H. H, Scott
Finco @ EC!
DeWald @ KSC Sp Sys
Sony @ Roberts
Challenger
Browning
Garrord ® Norelco
Miracord
General Radio
Rek-O-Kut
Components
Tandberg*
Fairchild
Pickering ® Gray
Audie Tape
Mognecord*
Rockford Cabinets
Artizon Cabinets
® Fair Traded

85-AM Cortlandt St.,N.Y.7, WO 4-1820
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Fidelit
Speaker
System

of the 4-way horn - loaded
I/ type.Gives clean, true sound
reproduction unobtainable by
any speaker of the cone
type. For more information
on YL Acoustic components,
write ©

YL ACOUSTIC CO.,LTD.
19 Shiba-Tamura-Cho, Minato-ku, Tokyo, JAPAN

CIRCLE 46A

NEW MULTIPLEX VERSION
OF FAMOUS SCOTT 310

i

Scott’s 310 tuner has long been admired for
exceptional sensitivity and selectivity. It is
used as a hroadcast monitor by FM stations
throughout America and was selected by Bell
Laboratories for receiving signals from Telstar
orhiting in outer space. The new 310E includes
exclusive Scott Time-Switching multiplex cir-
cuitry, siiver-plated front-end, Auto-Sensor for
fully automatic reception, and many other
exclusive features. Sensitivity 1.9 uv! $279.95*
{ H. H. Scott, Inc. Dept. 35-07 —1|
111 Powdermill Road, Maynard, Mass.

Rush me complete technical details on new I
310-E FM Stereo Tuner. |

Name___ |
Address |
City Zone State I
*Slightly higher West of Rockies. Accessory I

Case Extra. Export: Morhan Exporting Corp., |
458 Broadway, N.Y.C. Canada: Atlas Radio Corp., |
50 Wingold Ave., Toronto.

f————————

CIRCLE 46B

to this figure, or better, over a substan-
tial part of the audio band. Finally,
since most microphones are used to re-
cord musie, how does it sound? In one
word—superb—and more than W;Lorth
the considerable work it has entailed.
In conclusion, an apology. If, in de-
seribing some of the highly complex de-
sign features of microphones generally,
the writer has been guilty of over-sim-
plification, this has heen solely in| the
interest of brevity. Any reader Wis%ing
to pursue a more detailed (and possibly
accurate!) analysis, is referred to| the
numerous texthooks on the subject of
electroacousties. E

LETTERS

(from page 6)

that there are five of order four, 12 of
order five, 35 of order six, and 108 of
order seven.

If one substitutes certain parameters
derived from group theoretical arguments
coneerning the polyminoes of order four
into Aschinger’s equation for the a.c. load
resistance we obtain a ‘“resistance” jof 5
ohms.” Similarly, using parameters for
the other orders successively in the equa-
tions for emitter feedback resistance) low-
frequeney input resistance and minimum
input resistance we obtain values of 12,
35, and 108, respectively! Even more as-
teunding perhaps is the fact that ij one
puts in the appropriate parameters for
order eight into the output resistance equa-
tion we obtain the number 370. Heretofore
the number of polyminoes of order eight
has been unknown but I strongly suspect
that 370 is the correct answer. Pethaps
some other readers have come to the ‘wsame
conclusions.

M. BLUDGEON
2201 Channing Wa
Berkeley, California
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ADVANCE ORDERS

BOUND VOLUMES
1962 Issues
Audio Magazine

Order Now
LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. S. DELIVERY ONLY

Send Order
and Remittance Today
Book Division
Radio Magazines, Inc.
P.O. Box 629
Mineola, N. Y.
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—CLASSIFIED—

Rates: 10¢ per word per insertion for noncommercial
advertIsements; 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remittance in
full, and must reach the New York office by the
first of the month preceding the date of issue.

HIGH FIDELITY SPEAKERS REPAIRED
AMI'RITE SPEAKER SERVICE
168 W, 23rd St.. New York 11, N, Y,
CH 3-4812

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You’ll
be glad you did. Unusual savings. Key Elec-
tronics, 120 Liberty St., New York 6, N. Y.
CLoverdale 8-4288.

SALE ITKEMS—tapes—package
Bayla. Box 131-0, Wantagh, N. Y.

quotes.

MILITARY DISCOUNT—name brands. Free
recording tape and stereo handbook. Include
rank, serial number. Electronics International,
Inc. Box 3066, Charlottesville, Virginia.

WRITE for lowest quotations., components,
recorders. No catalogs. HI-FIDELITY SUP-
PLY, 2817-BC Third, New York 53, N. Y.

PIPE ORGANS REBUILDS advertising and
nostalgia monthly magazine, $2, year. Alden
Miller, 3212 34th Ave. 8., Minneapolis 6, Minn.

HI-FI COMPONENTS, tape recorders at
guaranteed “We Will Not DBe Undersold”
prices. All brands in stock. 15-day money-back
guarantee. 2-year warranty. Write your re-
quirements for quotation. No catalog. Fli-Fidel-
ity lgegter, 1797-V First Avenue, New York
28, N. Y.

TFOR SALE: Ampex stereo head assembly
for 351-2. Two-track erase., record, and play-
back heads. $275. Condition : like new. J. M.
Edelman, M.D.,, 4330 North Blvd., DBaton
Rouge, La.

ITARPSICHORD. Same as owned by Phila-
delphia Orchestra and RCA Victor. In kit form
for home workshop assembly. $150. Clavichord
kit, $100. F'ree brochure. Write: Zuckermann
Harpsichords. Dept. R, 115 Christopher St..
New York 14, N. Y,

FOR SALE: Ampex 351 full-track recorder
in portable cases. Pnrchased in February,
1963. 7% and 15 ips. In mint condition. Con-
tact : Richard Miles, 131 Farrington St., Wol-
laston 70, Mass.

REVERE TI11 professional tape recorder,
$115: Shure 53 dynamic microphone, desk,
stand, $25; Rek-O-Kut G1 16” turntable, $35;
Garrard TPA10 adjustable arm. $10. V. R.
Hein. 418 Gregory. Rockford, Illinois.

FOR SALE: SCA multiplex receivers, one
new Calbest MC-T07, $100: one used ITarkins
FMX, $70; one used Electro-I’lex TRC. $65:
all units perfect condition. N. Carter, 12053
Lake Ave,, Lakewood 7, Ohijo.

WANTED : Used U-47TA or U-67 condenser
microphones, Richard Miles, 131 Farrington
St Wollaston 70, Mass.

ANY 4-track stereo tape at dealer cost. Fac-
tory-sealed. Discount Tapes., Box 1601-A, Des
Moines 6, Iowa.

Audioeraft Magazine : complete set Novem-
ber, 1955, through Novemher, 1958. Excellent
condition. No reasonable offer refused, Muller,
850 Lynwood Drive, San Bernardino, Calif.

COMPOSER RUDOLF FRIMIL conducting
his Golden Jubilee LP Just recorded. Edition
Limited., Monophonie fulelity only. Enclose
$5.95. Historical Records, Box 2181, Los An-
geles 53, Calif.

WANTED : Used: Neumann lathe AM131.
Scully lathe. Mr. Oliver, 4-9871. TR
4-4283, 320 W. 89th St., New York 24, N. Y.

FOR SALE: Concertone 603 Reverse-O-
Matie. 2 months old, mint condition. Works
perfectly. $590. T. Jastak, 736 Carter St.,
Rochester. N. Y,

SITUATION WANTED

N. Y. based Sales Manager, experienced
selling home tape recorders, seeks position
with tape recorder or hi-fi component man-
ufacturer. For resume please write Box
(CG-1, AUDIO, P. O, Box 629, Mineola,
Nuz¥e
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CHIEF ACOUSTICAL ENGINEER
SALARY OPEN
RESPONSIBILITIES: Midwest man-
ufacturer of loudspeaker components
needs an experienced engincer in the
ficld of acoustics to head deparunment | |
and report directly to the Vice Presi-
dent of Manufacturing and Engineering.
Opportunity abounds with a growing
progressive  organization which is a

lcader in the industry.
QUALIFICATIONS: An E.E. de-
gree, or cquivalent experience in sound
reproduction, loudspeaker design and
related component development.

Write: Box CG-2, AUDIO,
P. O. Box 629, Mineola, N. Y.

FAST SHIPMENTS

RECORDERS « TAPES

COMPONENTS = KITS
® BEST-BY-COMPARISON PRICES,
® FACTORY SEALED CARTOMS

SEMD FOR “QUOTES" OMN PACKAGE
DEALS AND SAVE MORE

.~ WRITE FOR MONTHLY SPECIALS
Y cARSTON Sin
125-A East 88 5t., New York 28, N. Y.

STORE ®

CIRCLE 47C
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+ FACTORY FRESH comoumus ‘
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FAST OELIV
: TIME PAYMENTS UP 70 36 Emossd

VER

We are FRANCHISED by 0
N;TIONALLV FAMOUS MANurAlcN-
TURERS. WRITE FOR BARGA
LIST,

Vislt Our Warchsuse

7154 Ind Ave., IMr, J81k)

Mew York 16, Mew York
CIRCLE 47D

CANAD,
High Fidelity Equipment
Complete Lines ®  Complete Service

Hi-Fi Records — Components
and Accessories

&LECTROVOICE
SOUND SYSTEMS | |

126 DUNDAS ST. WEST. TORONTO. CANADA
CIRCLE 47E

$9.50

each

SAVE YOUR
COPIES OF

AUDID

Attractive and
practical for your
home or office

e Each file holds a
full year’s copies.

* Jesse Jones Vol-
ume Files for every
publication. 6 for $13.00
ORDER NOW — send
check or money order

MAGAZINE FILE CO.
520 FIFTH AVENUE
NEW YORK 36, N. Y.

3 for $7.00 ‘

¢ Covered in durable
leather like Kivar,
title embossed in 16
Kt gold.

Satisfoction guaranteed

FRE

DESCRIPTIVE FOLDER
UPON REQUEST
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® Research Director Appointed. W. Robert
Dresser, former Chairman, Department of
Engineering, New Haven College, has been
appointed Director of Research, Scully Re-
cording Instruments Corporation, Bridge-
port, Conn. Dresser, who has been issued
more than 150 U. S. and foreign patents
for his electronic developments, was
graduated from M.L.T. and holds a Master
of Engineering degree from Yale Univer-
sity.

Mr. Dresser was instrumental in the
early development of the sound program
for I’aramount Pictures and later was vice
president and chief engineer of Vitarama
Corporation, forerunner of Cinerama. Dur-
ing his electronic career he has also been
president of Graphic Recorders, Inc., and
president of the Audio Tone Oscillator
company.

® Plant Expansion For Concord. Concord
Idlectronics Corporation of Los Angeles is
more than doubling its physical plant ca-
pacity by taking over warehouse space
adjacent to their current headquarters at
309 Cahuenga Boulevard. The added space,
combined with other warehousing facili-
ties in Los Angeles and New York will
now provide Concord with more than 30,-
000 syuare feet of warehousing, testing,
and servicing. Concord will also be expand-
ing office space to more than 1000 square
feet to accommodate additional accounting
and sales personncl.

® Reeves Soundcraft Elects Director and
Names Vice President. Harry E. Houghton
has been elected a director and John S.
Kane has been named vice president of
HReeves Sounderaft Corp. (AMIEX), New
York, at a vecent Doard of Directors meet-
ing, according to Hazard E. Reeves, presi-
dent. Mr. Houghton was formerly presi-
dent of Encyclopedia Britannica, Inc. He
itlso served as a director and chairman of
the executive committee of Encyclopedia
Brittannica. Mr. KXane will be general man-
ager of Soundcraft’s magnetic tape divi-
sion located in Danbury, Conn. He replaces
I1ank B. Rogers, Jr.,, executive vice pres-
ident. Mr. Rogers directed Soundcraft's
magnetic tape division during its move
from Springdale, Conn., to the new and
expanding plant operation in Danbury.
Mr. Rogers, who has resigned as of March
%, 1963, will continue as a consultant to
the company. Prior to joining Reeves
Sounderaft, AMr. Kane was assistant di-
rector of operations for International Re-
sistence Company of Philadelphia, a man-
ufacturer of resistors, and allied electronic
components.

|
SAVE OVER 40%0N HI-F

USE OUR EASY-PAY-PLAN UP TO 24 MONTHS TO PAY
Don’t Buy Hi-Fi-Components

Tape Recorders or Electronic Equipment until you

get return mail quotation from ‘‘your friend in

the business.”

* Trade-Ins—Highest Allowance—Send us your list.

* 15 day money-back guarantee.

* Full 2 year-warranty—parts & labor.

* We kare factory franchised all lines. We ship from
stock.

* 18th year of dependable & reliable service through-
out the world.

* We guarantee ‘“We Will Not Be Undersold.”

* Call us at (212) EN-9-3700 from any part of USA.
You may deduct 3 minute toll charge if your order
is in excess of $100.00.

BEST BUY HI-FI LIST FREE
Send 10¢ for stereo tape
HI-FIDELITY
o T

up to 33-1/3%.
1797-U First Ave.
N. Y. 28,N. Y.
CIRCLE 47F

catalog—All labels. Save
Tin

TAKE THE TIME
. to write to us and we will show you how to keep your
HI-FI COSTS LOW!

BRITISH EQUIPMENT—Amplifiers, Tuners, Speakers,
Motors, Pick-ups from the United Kingdom HI-FI Mail
Order Specialists carefully packed, insured and shipped
promptly at minimum cost. Send $1.00 for catalogue,

C. C. GOODWIN (SALES) LTD. (Dept. A)
7, The Broadway, Wood Green, London N.22. England.
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 From Switchcraft!

l

Qs
“CAPTIVE ,CE’C

Industry Notes oo LIS

Audio Connectors
With

=&

DESIGN" =<+ &
INSERT SCREWS

w

Screws remain in inserts when removed for cable
installation. EXCLUSIVE "“GROUND TERMINALS'
provide complete grounding provisions. Many
other unique features in this 3-pin line
A3F—Female Plug—U.S.A. List—$2.25
A3M—Male Plug—U.S.A. List—$1.90
B3M—Male Single Hole Mount
Receptacle—U.S.A. List—$2.90
C3M—Male Panel Mount
Receptable—U.S.A. List—$1.40

See Your Dealer Today or Write Us
for Dealer Nearest You

5557 N. Elston Ave. Chicago 30, Il
CIRCLE 47A

is a
dangerous
loudspeaker

e

MODIEII. [;L59
Caution—it will mercilessly reveal
the flaws in any defective or out-
moded equipment used with it.
The transient-perfect sound
reproduction is totally different
from all other Bookshelf speak-
ers, regardless of size or price!

$159.00%* EMI

*Higher in South and West.
For further information write

Scope Electronics Corp.

10 Columbus Circle, New York 19, N, Y.
CIRCLE 47B
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THIS MAN LISTENED
AND BOUGHT

SCHOEPS

MICROPHONES

Technical data® can only
give you the characteristics
of a microphone—data can't
describe your most important
factor — the sound. Get a
Schoeps Microphone on o
30 day trial — and listen!
*You will receive this with your
microphone

SEYMOUR SOLOMON
VYangvord Recording Society, Inc.
New York

)

N Designed by Schoeps
Manufactured by Schoeps
Patented by Schoeps

Buy only from the

Direct American Rearesentative —
to be sure yov have a Genuine
SCHOEPS MICROPHONE.

Shown: the M221B with MK26 — 3 pattern copsule

‘D_ INTERNATIONAL ELECTROACOUSTICS INCORPORATED
333 SIXTH AVENUE NEW YORK 14, N. Y. 212 WA 98364

CIRCLE 48A

LAFAYETTE Deluxe

Professional Quality

4-TRACK STEREO RECORDER

RECORDS
SOUND-ON-SOUND!

=l

SCHOEPS

169.95

No Money Down RK-155

Compare its sound . . . its smooth opera-
tion and you will agree, the RK-155 is tops.
= Playsback 4 and 2-track stereo; 4-track mono
= Records 4-track stereo and mono = Dual level
meters ® Built-in Amplifiers and 2 full-tone
stereo speakers for hi-fi sound ® Response:
40-18,000 cps @ 7¥2 ips m 2 speeds: 3% & 7Y
ips m Complete with 2 dynamic mikes, output
cable, tape reel & 1200 ft of tape.
RK-155WX with carrying case. RS
Shpg. wt., 34 Ibs. ... 169.95 Pikmgac
D ED ED ED BD IS U5 0D Em . C]
' LAFAYETTE RADIO ELECTRONICS ! l
Dept AG-3 P.O. Box 10, Veds fo
Syosset L. I, N. Y. . -

[O Rush FREE 388p. Giant Size 1963 Catalog
[ Send me: Complete tape recorder (RK-155WX)

Shipping Charges Collect. $........... enclosed.

- e Sl EN GE G G5 D 00 oS SR .
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LOOK:--
THIS
PHOTO

Frequency Character

Separation

STEREO CARTRIDGE
MODEL SX-1

SONOVOX CO.LTD.

10! Tokiwematsu-cha, Shibuyo, Tokyo, Jopon
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YOUR

COSTS

SHRINK

WITH KEY
DISCOUNTS

Prove it for yourself' Rush us your
list of stereo hi-fi components for an
immediate price-busting quotation.

Enjoy these advantages:

® LOWEST PRICES

e SPEEDY DELIVERY

o FACTORY WARRANTY

e EASY PAYMENT PLAN
For a real eye-opener, send for our
valuable money-saving audio discGunt
catalog A-17, featuring the latest in
stereo equipment.

KEY ELECTRONICS CO.

120 Liberty St., N. Y. 6, N. Y.
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the best seat in the house...

... and it’s right in your living room if your FM
is equipped with a

FINCO" AWARD WINNING FM ANTENNA

Broadcasting authorities agree that an outdoor antenna is
absolutely essential for the reception of full quality monaural
and multiplex FM sound.
A FINCO FM antenna will deliver a clean undistorted
signal and bring in more stations, regardless of location.
Guarantee yourself the best seat in the house for tonight’s
FM concert . . . install a fidelity-phased FINCO FM antenna.

lustrated Other medels FM Electronic Booster
FM 4 available from Model T-AMB-AC
$24.90 fist $3.75to §71.30  $34.95 List
Available at local dealers . . .
THE FINNEY COMPANY or wrife for Bulletin #20-213.

PRODUCERS DF THE WORLD'S FINEST FM AND TV ANTENNAS
Dept. A, 34 West Interstate, Bedford, Chio
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7 Here's how to turn sound ‘‘snap-
(gy, shooting” into professional quality
Mo ils ‘sound pictures” with top-notch
fidelity. Start with this microphone, the
Electro-Voice Model 664 dynamic cardioid.

Whether recording, providing sound rein-
forcement or doing critical PA work, the 664
Variable-D* cardioid pattern rejects sound
more uniformly at the back of the micro-
phone than any other similarly-priced unit

The 664 has four independent sound cancel-
ling systems (two for the highs, one for the
mid-range and one for the lows). Compare
this with the one or two cancelling systems
in other brands. Low, low room rumble and
very high frequency noises are reduced just
as well as voice frequencies. A whopping
20 db, on the average.

i e

SR

And more of the sound you want, you |get.
Wider range is possible with the more
sophisticated 664 design. No compromises
needed at either the top end or the botiom.
And no peaks (on-axis or off) from 40 to
15,000 cps. A good part of the credit must
go to the Acoustalloy® diaphragm we use,
made of a modern plastic that can be ton-
trolled to within .001", yet shrugs off ex-
tremes of humidity, heat and shock. We're
proud of it. We invented it.

Another advantage of the Variable-D |664:
almost no proximity effect. This means you
get the same tonal balarice with ultra-dlose
miking as you do when working at normal or
long distances. A big bonus with untrained
talent or wide-ranging stage pickups

The highly efficient dynamic element of the

664 puts out a heaithy -55 db signal to match
any modern amplifier or tape recorder. And
either high orlowimpedance can be selected
at the cable. Just move one wire. All this for
only $85.00list (less normal trade discounts).
Or $99.00 in gleaming gold finish. Your
money back if the 664 disappoints you in any
way. It won’t. Why not put yourself in the
foreground of the sound picture with the
F-V 664, today. Electro-Voice, Inc., Dept.
732A, Buchanan, Michigan.

EleclhoYores

SETTING NEW STANDARDS IN SOUND
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