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Scott 388 120-watt FET AM/FM stereo receiver
outperforms finest separate tuners and amplifiers

The new 120-Watt solid-state 388 is
specifically designed for the zccomplished
audiophile who demands the best . . . and

then some. Every feature . . . every per-
formance extra that you'd expect

in the finest separate tuners and ampli-
fiers is included in the 388 . . . along with
many features that you won't find any-
where else. The 388's enormous power
output, suitable for the most demanding
applications, is. complamented by Scatt's

exclusive 3-Field Effect Transistor front
end*, which approaches the maximum
theoretical limit of sensitivity for FM mul-
tiplex reception. The 388 cffers virtually
flawless reception of both local and distant
AM, too . . . thanks to Scott Wide-Range
design and wide/narrow switching for AM
bandwidth. “ Patents pending

388 specifications: Music power (at 0.8% har-

monic cistorion), 120 Watts @ 4 Chms laoad;
Frequency response, 15-30,000 Hz *1 dB; Power

bandwidgth, 20-20,000 Hz; Cross modulation
rejection, 90 dB; Usable sensitivity, 1.7 uV;
Selectivity, 40 dB; Tuner stereo separation, 40
dB; Capture ratio, 2.5 dB; Signal/noise ratio,
65 dB. Price, $529.95.

Scott . . . where innovation is a tradition

 SCOTT"

H. H. Scott, Inc., Dept. 35.07 111 Powdermill Road,
Maynard, Mass. 01754, Expork S3cott International,
Maynard, Mass,

Prices slightly higher west of Rockies. Sabject to change without notice. We reserve the right ta make changes and improvements without notice.

Check Ne. 100 on Reader Service Card.

WWW amercannadiohistory.com




AU

ARTHUR SALSBERG, Editor

EpwaRD TATNALL CaNBY HaROLD D. WEILER
Associate Editor

;];

C. G. McProup, Publisher

July, 1967 Vol. 51, No. 7

Successor to RADIO, Est. 1817

SANFORD L. CAHN

Marketing Director
PETER RENICH Art Director
LEE IRGANG

Circulation Manager
R. KENNETH BAXTER

Production Manager
Video Editor

Contributing Editors

HERMAN BURSTEIN
CHESTER SANTON

The New NAB Magnetic Tape Standards
Forum on Microphones and Headphones 20
Audio Measurements Course, Part 17 24
Decorating with Stereo Hi-Fi 35

JosePH (GIOVANELLI
BERTRAM STANLEIGH

AUDIO Articles

17 Herman Burstein
Arthur P. Salsberg
Norman H. Crowhurst

AUDIO Reviews

Music and Record Review Section 40

Classical 40
Light Listening 44
Jazz and All That 47

AUDIO Profiles

Heathkit *“Magnecord” Tape Recorder 3¢ AD-I16

vl

INSTITUTE OF

IHIGH FIDELITY

INC.

Sharpe Stereo Headphones 38 PRO-660

Fisher Speaker System 38 XP55

AUDIO in General

Joseph Giovanelli
Martin Leynard
Edward T. Canby

Audioclinic
Fundamental AUDIO
Audio, ETC
Letters 12
Editor's Review 14
Tape Guide 34 Herman Bursiein
Classified 48
Industry Notes 49
Advertising Index 50

o N

AUDIO (title registered U. S. Pat. Off.) is published monthly by North
American DPublishing Co., I. J. Borowsky, President; Frank Nemeyer,
C. G. McProud, and Arthur Sitner, Vice Presidents. Executive and
Editorial Offices, 134 North 13th St., Philadelphia, Pa. 19107. Subscrip-
tion rates—-U.S. Possessions, Canada, and Mexico, $5.00 for one year:
$9.00 for two years; all other countries, $6.00 per year. Printed in
U.S.A. at Philadelphia, Pa. All rights reserved. Entire contents copy-
righted 1967 by North American Publishing Co. Second class postage
paid at Philadelphia, Pa., and additional mailing offices.

REGIONAL SALES OFFICES: Sanford L. Cahn, 663 Fifth Ave., New
York, N. Y. 10022 ; (212) 753-8824.

Richard Reed, 205 W. Wacker Drive, Chicago, Il 60606; (312) 332-3910.
Leonard Gold, 1900 Euclid Ave., Cleveland, Ohio 44125 (216) 621-4992.
Jay Martin, 9350 Wilshire Blvd.,, Beverly Hills, Calif. (213) 273-1495.
REPRESENTATIVE: Warren Birkenhead, Inc., No. 25, 2-chome, Shiba
Hamamatsu-cho, Minato-ku, Tokyo, Japan.

AUDIO, Editorial and Publishing Offices, 134 N. 13th St., Phila,, Pa. 19107
Postmaster: Send Form 3579 to ths above address

AUDIO -

JULY, 1967

WWW.americannadiohistary.com

Number 46 in a series of discussions
by Electro-Voice engineers

IT ALL
ADDS

up

JOHN R. GILLIOM
Chief Engineer,
Loudspeakers

Designing a speaker system may seem decep-
| tively easy to the outsider. Simply choose a loud-

speaker, fit it into an enclosure and listen. And
if it doesn’t sound right, make whatever changes
are needed until the sound is acceptable. And
in truth, some systems may be designed in this
fashion.

But favorable results will more likely be a mat-
ter of luck and persistence than of rational
thought. And the process is quite inefficient,
wasting time and materials at a prodigious rate
if performance standards are high.

On the other hand, purely rational design of
loudspeaker systems can be wasteful, too. After
all, the calculations needed to encompass every
parameter of design are exacting, involved, and
tedious. For this reason, most speaker designers
have used a blend of theory and trial-and-error
construction, basing their designs on approxi-
mations of the textbook equations that repre-
sent idealized loudspeaker performance.

To illuminate the dimensions of the problem,
consider that the designer of a woofer can inde-
pendently vary the cone diameter and its mass,
the voice coil length, resistance, and inductance,
the magnetic flux density, the suspension re-
gistance and the enclosure volume. And if he is
concerned with performance above about 200
Hz he must add in the effect of cone breakup.
And yet to take full advantage of the materials
at his command, he should know exactly what
effect each of these parameters will have with
any combination of the other seven! At this
point, enter the computer. No longer must the
designer spend hours in repetitive calculations.
At Electro-Voice we can now write a program
encompasging each of the eight factors, for ex-
ample, then “construct’” every possible design
variation on paper. In just seconds, the com-
puter provides performance dats that would
take hours of computation or days of trial and
error construction.

Using the computer, E-V speaker designers can
apply the most sophisticated textbook theories
to everyday design problems. And as experience
is gained, classic approaches can be refined to
the point where they surpass theoretical con-
cepts that were considered well beyond the reach
of the practical design engineer.

Construction of experimental loudspeaker sys-
tems in the lab confirms the accuracy of the
computer-generated data used for their design.
It also exposes the limits of textbook theory,
and points the way to more sophisticated design
approaches. The computer also helps us to define
the tolerance limits needed for each design
parameter if a given standard of performance is
to be maintained.

By freeing the design engineer from the neces-
sity of long and tedious computation, the com-
puter makes rational transducer design an every-
day reality. While the computer participates in
the design function solely as a mathematical aid,
its seemingly limitless capacity poses a unique
opportunity for improved design.

For technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 773A
602 Cecil St., Buchanan, Michigan 49107

EleilioYoree”

SETTING NEW STANDARDS IN SOUND

Check No. 101 on Reader Service Card.



COMING IN AUGUST

1. Audio’s big annual directory
of hi-fi stereo component
equipment.

» At-a-glance specifications
of latest models.

* Arranged for easy com-
parison of features.

* An authoritative, year-long
buying guide.

2. Forum on Headphones and
Microphones, Part Il, concludes
the roundtable discussion with
manufacturers.

3. The New NAB Tape Stan-
dards, Part Il, continues to ex-
amine professional broadcast-
ing guidelines for magnetic tape
reproducing and recording.

4. Fundamental FM, a new col-
umn by Leonard Feldman, will
make its debut in this issue,
joining Audioclinic, Tape Guide,
and other monthly departments.

ABOUT THE COVER

One of the ‘Decorate with
Sound’” exhibits sponsored by
the Institute of High Fidelity is
pictured here, illustrating that
yon need not compromise sight
to enjoy the best in sound. In
truth, component hi-fi stereo
equipment provides greater dec-
orating flexibility than ‘‘pack-
age'’ equipment. For further
proof of this, turn to page 35.

AUDIO CLINIC

Joseph Giovanelll

e 50 —

If you have a problem or question
on audio, write to Mr. Joseph Giova-
nelli at AUDIO, 134 North Thirteenth
Street, Philadelphia, Pa. 19107. All
letters are answered. Please enclose
a stamped, self-addressed envelope.

Electrolytic Capacitors

Q. I have always understood that elec-
trolytic capacitors were poison in audio
signal circuits because their AC charac-
teristics were not uniform in both direc-
tions. For crossover network we were
advised to use two electrolytics back-to-
hack.

Now, our newest and most expensive
solid-state power amplifiers use large-
capacitance electrolytics to couple the
output stage to the speakers!

Is this an improvement over an output
transformer? Ralph E. Day, South Had-
ley, Massachusetts.

A. You are quite right when you say
that an electrolytic capacitor has differ-
ent conductivity characteristics as a.c.
passes through it. In one direction the
electrolytic capacitor acts a a capacitor
should. When the direction of the cur-
rent reverses so that the negative ter-
minal of the capacitor is connected to
the positive terminal of the supply cir-
cuit, the unit will act as though it were
a conductor. Further, electrolytic capaci-
tors, even when they are polarized cor-
rectly, will conduct a small amount of
current.

You have asked a question which is
doubtless of interest and concern to
many readers. To answer it, let me ex-
plain it this way. Let us assume that we
have a transistor collector circuit which
has 10 volts on it. The coupling capaci-
tor from the collector goes to the base
of the next transistor in the normal man-
ner. The base is very near ground poten-
tial, so we shall say that the voltage im-
pressed across the capacitor is, indeed,
equal to the collector voltage on the
transistor. This is the same situation
which would occur if we were discussing
the plate circuit of a tube.

Now we introduce a signal into the
collector of our driver stage. This is an
a.c. signal. We wish to pass this signal
to the next stage. The a.c. voltage is one
volt. This means that the collector volt-
age will vary under signal conditions
from 9 volts to 11 volts.

WWWwW.americennadiohistary.com

The only question remaining is whether
or not this negates the objections to elec-
trolytic capacitors pointed out in your
question and at the beginning of my
answer. First, we said that when the
voltage changed direction, we were in
trouble as far as the electrolytic capaci-
tor was concerned. That is true. How-
ever, under the conditions we have de-
scribed for a typical collector circuit, the
voltage across the capacitor has not
changed direction; it has only changed
in magnitude according to the a.c. ap-
pearing in the collector circuit. This
means that the charge on the capacitor
will vary in accordance with the a.c. and
the signal is thereby transferred to the
base of the next stage. If it were possible
for the a.c. voltage to exceed the col-
lector voltage, the polarity of the voltage
across the capacitor would reverse. Then
we would be in real trouble.

However, this cannot happen. The
transistor would be destroyed first. It
would be impossible to drive a circuit
that hard, although it is possible to de-
stroy a transistor. Think of a vacuum
tube. Can you ever feed so much signal
into 1t that you make the plate voltage
go negative? The answer is a solid “no.”
How can you make the voltage go below
that put out by the power supply?

I point out, too, that electrolytic
capacitors are leaky even when proper
polarity is observed. However, the leak-
age is much too low to be objectionable
in the low-impedance circuits encoun-
tered in solid-state equipment. What is
a leakage resistance of I megohm going
to mean in a base circuit whose resist-
ance is 100 ohms? The leakage effects of
the capacitor will be completely masked.

When coupling the output stage of a
transistor amplifier to a speaker. there is
voltage present on the output terminal
of the driver-d.c. voltage, that is. We
don’t want this d.c. to enter the speaker.
We only want the a.c. signal component
to do so. An electrolytic capacitor is the
logical choice for this is the easiest way
in which to get a large amount of capaci-
tance into a small package. Fortunately
the a.c. signal component impressed on
the d.c. voltage of the output stage of
our amplifier does not exceed the d.c.
voltage or we would have the same kind
of difficulty spoken of earlier.

When electrolytic capacitors are used
in crossover networks, we have an en-
tirely different situation. There is no d.c.
against which the signal can work. There-
fore, we do use two capacitors back-to-
back so that as one becomes conductive,
the other one acts like a capacitor and
keeps the current in bounds and also
keeps a uniform characteristic from one
half of the cycle to the other. This is
quite a different case from the events
we have been discussing.

It is fortunate that electrolytic capaci-
tors can serve in these solid-state devices
because paper capacitors having the requi-
site capacitance values would be prohibi-
tively large and would negate the minia-
turization capabilities inherent in the
transistor and its relatives. E
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Mark of the leader-...

GARRARD'S LAB

The ultimate expression of over 50 years
of Garrard leadership, this much-imitated
but unequaled automatic trgnscription
turntable contains many
developments invented,
perfected and

. brilliantly refined by the

| Garrard Laboratories,
and now considered
essential for the

Ff finest record reproduction.

Heavy, cast 12" *

. anti-magnetic turn-
table is dynamically

balanced with

copper weights on

underside.

Anti-static, dust-

repellent turntable

mat has safety

rings at 127, 10”
and 7" positions to
protect stylus should

——automatic switch
.. be activated with-
1+ out record on
turntable.

Patented anti-

skating control,

calibrated in half

- gram markings, is.
adjusted with
springless, sliding
weight.

Two interchangeable

spindles: short
spindle facilitates
manual play; long,
center-drop spindle
handles eight
recokds fully
automatically.

Hyd’ramhc cunmg
and pause
cortrol elimi-
nates damage to

records or
stylus thrcugh ’
manual handfing. " -
— Dynamically
balanced,

counter-weight-
adjusted tone
arm of Afrormosia
‘Wwood and
aluminum for
light weight,

low resonance.

)

= IT¥ [ A=
Low mass cutaway
shell compatible
witk the most
advanced, lightest
tracking
cartridges.

R

p Tt

Built-in stylus
pressure gauge,
calibrated in quarter
gram intervals,

has click-stops for
precise, audible/
visible settings.
r L

Just two years ago, the stereo high fidelity world was introduced to the Lab 80, the first Automatic Transcription
Turntable. It was instantly acclaimed because of the significant developments it contained. These imparted pro-
fessional performance capabilities never before anticipated in automatic record playing units. Now, the Garrard
Laboratories have refined and surpassed the original model with the Lab 80 Mark 11, stiil priced at only $99.50, less

base and cartridge. It is one of five new Garrard Automatic Turntables each of them the leader in its class.
For complimentary Comparator Guide, write Garrard, Dept. AG-1, Westbury, N.Y. 11530.

Check No. 103 on Reader Service Card.
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Fundamental AUDIO

BASIC AMPLIFICATION

As we mentioned last month, both mi-
crophones and loudspeakers are ineffi-
cient—microphones do not convert all
of the sound energy striking them into
electricity, nor do speakers convert all
of the electrical energy they receive into
sound. Feed the output of even the most
efficient microphone into the most effi-
cient of speakers, and their combined in-
efficiency will convert every roar of
sound to reach the mike into a whis-
pered output from the speaker.

A practical sound system, then, needs
something that will beef up the micro-
phone’s feeble output until it’s capable
of driving even an inefficient speaker to
high sound levels—in other words, an
amplifier.

Amplifier circuits are the backbone of
all electronics. In a high fidelity system,
you'll find them not only in the com-
ponent called an amplifier but in tape
recorders, tuners and preamplifiers.
Whether transistor or tube, all amplifier
circuits operate on the same general
principle: controlling the flow of a
larger voltage or current so that its out-
put waveform duplicates the waveform
of an input signal, but on a much larger
scale.

The British, in fact, call vacuum tubes
“valves,” for the grid of a tube, where
the signal enters, acts as a valve con-
trolling what otherwise would be a
steady flow of current through the tube.

How tubes work

In a vacuum tube, the input signal is
fed to a wire mesh grid which lies be-
tween a negatively charged pole, the
cathode (which is busily emitting a hefty
cloud of electrons), and a positive pole,
the anode or “plate” (which, left to its
own devices would attract virtually all
the emitted electrons in a steady stream
across the vacuum or inert gas that fills
the tube). The grid is charged more
negatively than the cathode, and so tends
to repel the negatively-charged electrons
and deflect them in their rush towards
the plate.

PLATE COLLECTOR

—i
GRID BASE

CATHODE EMITTER

Fig. 1—Comparison of vacuum tube
and transistor elements.

This electron flow is progressively re-

duced as we make the charge on the
control grid more negative, until even-

4

Martin Leynard

tually we reach a point called cuz-off,
beyond which further changes in control
grid voltages make no significant differ-
ence, for the flow of electrons in the
tube has virtually ceased.

If we make the grid less negative
(which is to say, more positive), we
eventually reach another point of dimin-
ishing returns called saturation, beyond
which again no further change in con-
trol grid voltage will cause any further
increase in the flow of electrons from
cathode to plate.

Were the positive peaks of our input
signal to drive the tube to saturation, or
were the negative peaks to drive it to
cut-off, serious distortion would result.
This, in fact, is what is meant by cl/ip-
ping.

What we’ve been describing is the sim-
plest type of amplifying tube, the triode.
There are also tetrodes, with one addi-
tional grid, and pentodes, with two addi-
tional grids; the additional grids are
merely to improve the tube’s perform-
ance, and do not affect the basic prin-
ciple of operation. Frequently, two sepa-
rate, and not necessarily identical tubes
will be found within a single glass (or
metal) envelope; examples include the
12AX7 twin-triode, and 7199 triode/
pentode.

How transistors work

Transistors are a bit more complex to
describe, at least to present. I suspect
that by the time writers have had the
sixty years of practice describing them
that they’ve had with vacuum tubes, it
will seem a good deal easier.

EMITTER BASE COLLECTOR

T
-+ -+
A '

BASE BASE
NPN PNP

_EMITTER PN

P N COLLECTOR
or p—
P N P

BASE
Fig. 2—Construction and schematic
representation of n-p-n and p-n-p tran-
sistors.

they are carefully doped with minute
amounts of various impurities. Typical
impurities are arsenic, phosphorous and
intimony (donors) or boron, aluminum
and gallium (acceptors).

N-type and P-type

When germainum or silicon are doped
with donor atoms, we get an n-type semi-
conductor, with a surplus of electrons
(negative) that can travel freely through
the semiconductor material. By doping
with acceptor atoms, we get a p-type
(positive) semiconductor; traveling
through it are “holes,” not electrons.
Here’s where an electron can fit—each,
in effect, a positive “particle” equal and

EMITTER BASE COLLECTOR

/P rL g
2 //

-rl|r- +]P

Fig. 3—Correct biasing of n-p-n and p-n-p transistors. Note reversed polarities.

In a transistor, current does not move
through a vacuum. Instead, it moves
through a substance called a semi-con-
ductor that conducts electricity rather
too well to be considered an insulator,
yet not nearly as well as the conductors,
most of which are metals. Germanium
and silicon are the commonest semicon-
ductors in use. In their absolute pure
states, and at low temperatures, they do
not conduct at all, but in transistors,

WWW amercantadiohistory.com

opposite in charge to an electron. These
holes, too, can travel, and the movement
of either negative electrons or positive
holes constitutes a current flow.

Semiconductor sandwiches
A transistor is a sandwich, with two
thick, heavily-doped semiconductors of
one type as the bread surrounding a thin,
lightly-doped semiconductor filling of
(Continued on page 6)
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WE DON'T
GUARANTEE THAT
THE DYNATUNER WILL
OUTPERFORM ALL
OTHERS . ..

L KIT 99.95
ASSEMBLED 154.95

But we can be confident that you can
spend far, far more for an FM Stereo
tuner and not receive more stations
than you can get with a Dynatuner.
Its low distortion and superior quiet-
ing will give complete listening satis-
faction in comparison with the most
expensive competitive units.

Perhaps our specifications are some-
what confusing. How can our modest
4 v IHF sensitivity compare with
advertised claims which superficially
appear to offer far greater sensitivity?
Well, the answer is rather complex
because effective sensitivity is not
fully described by one measurement.
It is the actual in-the-home perform-
ance which counts, though, and Mr.
Baker’s letter is just one of many
examples of the Dynatuner’s out-
standing capability.

Because specifications measured
under laboratory conditions do not
relate directly to the reception prob- A list of the stations Mr. Baker received is obtainable from Dynaco
on request, along with two similar tabulations from other users:
125 stations received on a mono Dynatuner in northern New Jersey,
and more than 60 stations received in Baltimore, Maryland on a

lems encountered in the home, only
an on-the-scene comparison can

establish relative performance. Since sinple indoor folded dipole antenna. All were logged on Dynatuners
this is not always possible, follow the which were built and aligned from kits. Not all stations were received
lead of tens of thousands of satisfied regularly, of course, nor all at the same time. Antenna position and
users, and design as well as atmospheric conditions affect reception, and it is

not unlikely that another top-flight tuner might possibly match this
TRY A DYNATUNER performance. If you are spending more than $300, you might well

More Dynatuners are in happy own- expect such results, but under $100 it is unique.

ers’ homes than any other brand. It’s Complete specifications and a comprehensive report on the Dyna-
tuaer is available on request, providing detailed test reports on

just as easy to use as it looks. Tunin ) I ;
J y £ several different samples for objective evaluation.

indication is precise, it automatically
switches to stereo operation when
you tune to a sterco broadcast, and
drift is a thing of the past. Dynaco
concentrates on performance.

RS (L INACO INC. i

IN EUROPE WRITE: Dynaco A/S Christian X's Vej 42 Aarhus C, Denmark

Check No. 105 on Reader Service Card.
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this ad
with you
when you look

for the best Tape

Recorder you can get.

Then you know what to look for.

LOOK FOR the exclusive
photosensitive cutoff switch

This transistor-amplified sensing
switch stors the ReVox recorder auto-
matically a: pre-selected points on the
tape, either between selections or
fore the end of the reel. The switc
alsc acts as an automatic cutoff in the
event of a tape-break or after a reel
has been rewcund.

LOOK FOPR 10%=" tape reels

No other fape recorder at this price
has them. They take up to 4,800 feet
of LP tape. Enough for 42 hours of
straight enatertainment or recording.
Rewinds a- an accelerated speed.

LOOK FOR three Papst motors for
reels and capstan

No belts . . . no pulleys . . . no gears
... no noise or trouble makers. Sepa-
rate motors.

LOOK FOR separate VU-Meters

for each channz|

These are precision instruments with
dynamic characteristics as required
by the A.S.A. They help you maintain
accurate control of the recorder level
at all times.

LOOK FOR separate record and play-
hack amplifiers for both channels
The recorc amglifier has a reserve gain

of 14 db before any distortion. You
can monitor continuously by using
separate heads for record and play.

LOOK FOR tape tension controls
Whatever your needs are, simple ad-
justment for playing 10%2" or 7" reels.

LOOK FOR built-in mixing facilities
Any two signals may be mixed and re-
corded in the mono mode. Additionally
one channel can be set to playback
while the other is recording and all
forms of sound-on-sound and sound-
with-sound are possible.

LOOK FOR “Freedom-of-Installation”
choice and Speeds

Your ReVox Mark IIl comes in a
matched grain hand-polished walnut
cabinet, portable case and for rack
mounting. Various tape speeds provide
individual requirement satisfaction.

LOOK NO FURTHER

With all these features, no wonder the
ReVox Mark IIl tape recorder is the
first choice of amateur and profes-
sional alike.

The ReVox Mark Il G-36 Tape Re-
corder, from $535. if you want more
details on the ReVox and a free copy
of “The Tape Recording Omnibook”
look fcr it at franchised dealers every-
where or write direct to:

REVOX ]l MARK III

G-36 TAPE RECORDER

ELPA MARKETING INDUSTRIES, INC. DEPT. R, NEW HYDE PARK, N. Y. 11040

Check No. 106 on Reader Service Card,
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FUNDAMENTAL AUDIO
Continued from page 4

the other type. N-type bread and a p-
type filler make an n-p-n transistor; p-
type bread and n-type filler a p-n-p. In
the n-p-n, current is carried by the move-
ment of electrons; in the p-n-p, the ma-
jor charge carriers are positive charged
holes.

The heavily-doped outer sections of
the transistor are called the emirter, and
the collector; the thin, lightly-doped sec-
tion between them is the base. We can
consider the base as equivalent to a
tube’s grid, while the emitter and col-
lector are equivalent to the tube’s cath-
ode and plate, respectively.

Junctions and biasing

There are two P-N junctions in a
transistor, where the base meets the col-
lector and the emitter. If a positive
charge is applied to the “N” side of the
junction, and a negative charge applied
to the “P” side, the junction is reverse-
biased, and very little current will flow
through it. But if the junction is forward-
biused, with a positive charge on the
“P” material and a negative charge on
the “N” side, a heavy current will flow.

The junction between emitter and base
is always forward-biased, while the base-
collector junction is reverse-biased. This
requires that the base of a p-n-p tran-
sistor be positive in relation to the col-
lector, and negative to the emitter; while
in an n-p-n transistor, the polarities are
reversed, and the base is negative to the
collector, positive to the emitter.

Since the emitter-base junction is for-
ward-biased, the electrons (in our n-p-n
example) flow freely from the emitter
into the base. Some of these electrons
will fall into the holes in the base re-
gion, combining and neutralizing their
respective negative and positive charges.
But since the base region is both smaller
and less heavily doped than the emitter
and collector, the number of electrons
migrating across the border is far greater
than the number of holes in the base.

The base-collector junction is reverse-
biased: the collector’'s electrons cannot
therefore travel into the base. nor can
the base’s /holes travel into the collector
region. But to free electrons in the base
region, the base-collector junction ap-
pears forward-biased, and they breeze on
through into the collector and out again
into the external circuit. For an expla-
nation of how a p-n-p transistor works.
just substitute the words ‘“hole” and
“electron” for one another in the two
preceding paragraphs.

The amount of current flow depends
upon the forward-bias of the emitter-
base junction; a small increase in this
forward-bias produces a large increase in
current flow. An alternating current in-
jected into the emitter or the base will,
of course, vary the forward biasing of
this junction. This will cause an equiva-
lent but larger variation in the current
flow from emitter to collector, with the
same frequency and wave shape as the

alternating input signal in other
words, amplification.
AUDIO « JULY, 1967



o speakers and furntables
NN\

are used as laboratory measurement

standards—

COURTESY PERMA-FOWER CO.

Reverberant test chamter and associated laboratory test bench of the
Perma-Power Company of Chicago, manufacturer of instrument amplifiers and
sound-reinforcement systems. The AR-2a* speaker on the pedestal is used

as a distortion standard to calibrate chamber characteristics, This test
facility, described in a rzcent paper by Daniel Queen in the Journal of

the AES, employs only laboratory-grade equipment. (Note the

AR turntable on the test bench.)

bhut they
were designed p
for music.

COURTESY WABC-FM

0Off ces of the Vice President and General Manager, and of the
Program D rector of radio station WABC-FM in New York City.
AR-2a* speakers and AR turntables are used throughout

WABC's offices to monitor broadcasts and to check records.
WABC executives must hear a1 accurate version of their
broadcast signal; they cannot afford to use reproducing

equ pment that adds coloraticn of its own.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge, Massachusetts 02141

AUDIO 2 JULY, 1967 Check No. 107 on Reader Service Card. 7

WWW amercantadiohistorvy.com



On the night of January 31, 1954,
Major Edwin Howuard Armstrong, who
claimed to be the inventor of workable
FM radio transmission, of the super-
heterodyne circuit found in millions of
radios, of the super-regenerative circuit.
and (moving backwards in time) the
original regenerative vacuum tube cir-
cuit of 1912, from which derives the
whole of modern broadcasting and com-
munications, plus the whole of modern
electronic amplification, dressed himself
up as for an evening party, impeccably,
and stepped out through the thirteenth
floor window of his large New York
apartment in River House. His body was
found below. the next morning.

Only a year or so later, Man of High
Fidelitv, the Lawrence Lessing biogru-
phy* discussed in this department last
month, was completed—through that
dreadful day of infamy in radio-elec-
tronics and briefly beyond, to cover the
settlement of the estate, the closing down
is shown

Major Armstrong working

1,200 feet above the Hudson River,
N. Y., on his FM antenna.

AUDIO ETC.

Edward Tatnall Canby

Armstrong ll-
“The Expense
of greatness” |

his work and of his inventions them-
selves, has gone onwards as projected in
the final pages of his written life. The
of Armstrong’s pioneer radio station at
Alpine, N. J., into which he had poured
almost two million dollars and, para-
doxically, the first, ironic beginnings of
an Armstrong upturn, too late.

Only two months after his death, the
British BBC announced a high fidelity
FM network that would cover all of
their island territory. The U.S. Army
Signal Corps dedicated Armstrong Hall
at Fort Monmouth, N. J., as a museum
of early radio appuratus. Armstrong’s
recent work in FM radar. which had
seemed to be lagging dismally, now
picked up energy and moved ahead at
his old hangout, Columbia University.
But the most important final event that
got into the very end of the Lessing
biography of 1956 was the settlement of
the colossal FM infringement suit, ten-
dered by Armstrong against R.C.A., with
payment of almost a million dollars into
the Armstrong estate.

Ironic indeed. By his suicide, he won
a battle. When he died, Armstrong was
on the point of financial disaster. He
had been fighting that battle against
enormous corporate forces, since 1949,
full-time, time-and-a-half. It was the gar-
gantuan straw that finally broke an in-
dominable spirit. Preposterous thought!
Imagine an individual—any individual—
taking on a top-size corporation on terms
of equality: imagine any corporation of
such size having to cope on its own grand
scale, millions of dollars at stake. with
a single, individual adversary! That is
the drama of the final Armstrong story
and. to a slightly lesser degree, the ear-
lier stories of the same sort, notably the
endless struggle between the De Forest
interests and Armstrong over the orig-
inal regenerative circuit patent. That bat-
tle went on for no less than fourteen
years. Armstrong lost it. Against fact.

As we all know, a very great deal has
happened since 1956, the year of the
Lessing biography of Armstrong. Heart-
ening things, at last. The trend towards
“rehabilitation” both of Armstrong’s own
importance and towards recognition of

WWW amercantadiohistory.com

rest of the story, up to date, has now
been added by Lessing. With luck. we’ll
all soon have a crack at the final new
chapter when and if the much-to-be-
desired paperback edition appears. (I
am personally plugging for it simply
because of the importance of the book;
I have no connection with the project
other than the words in this column.)

What happened after 19567 Well, ob-
viously. the great 1933 FM invention
(or discovery) at last found its bur-
geoning place in radio. Not only public
broadcasting, but in a hundred-thousand
other arcas, most notably in space com-
munications. a field which, Mr. Lessing
notes, would really have thrilled the
Major’s heart.

But if he had lived on, where would
he be now? Would the same old corpo-
rate battles still drag on, would new in-
ventions, new applications (such as

Edwin Howard Armstrong, inventor of
FM radio.

space) of his older ideas. merely lead
to newly epic legal battles, further deny-
ing him his own work, discrediting him
further—where, dead and no longer a
living menace, he is now at last receiv-
ing objective, non-biased recognition?
It is the tragedy of the great inventor in
an age of corporate might.

He was a bull-headed man, this Arm-
strong, and a soberly honest one: that
was the trouble. The idea of a smooth
compromise seemed beyond him. He
wanted the truth and nothing but it
He was obstinate. His life was one long
fight—but most of the fights were started
by him. And they were carried on with
every bit of personal force he could

* Man of High Fidelitv: Edwin How-
ard Armsirong. 1956, J. B. Lippincott,
Philadelphia, Pa.
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This will brig out the worst

in your high fidelity system

Shure development engineers have created a unique recording that authoritative high fidelity critics call
the most significant new test record in years. It enables you to identify certain prevalent distortions that
you may have blamed on speaker break-up, pressings, or amplifier overloading for what they really are:
tracking distortions brought about by the stylus parting company with the record groove. Comprehensive
notes and a working ““score chart” guide you through the entire recording. Your own ears are the only
diagnosis “instrument” necessary. It will conclusively prove to you the importance of the new specification
called ““Trackability”, and demonstrate the clear-cut superiority of the revolutionary Shure V-15 Type O
Super-Track™ cartridge in achieving maximum trackability. Recording TTR 101, “An Audio Obstacle Course”
is available directly from Shure for only $3.95.(Residents of Illinois must include Illinois State Sales Tax.)
Send your check or money order to Shure Brothers, Inc., Dept. 63, 222 Hartrey Avenue, Evanston, lll. 60204.

P.S. Incidentally, purchasers of the
Shure V-15 Type II cartridge

g automatically get the record free.
Ty Ty
= e T,
= ./ ® 1967 Shure Brothers, Inc,

Check No. 108 on Reader Service Card.
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muster, plus all of the large fortune he
managed to make in between the cor-
porate wars. He was perhaps the only
great inventor who had the financial
power (a) to launch his own inventions
in spite of corporate disinterest, as he
did FM, and (b) to fight for his rights
at the top corporate level. Not even
Edison (who was another fighter) ever
managed that. Edison fought for his per-
sonal stake in company after company,
but it was never quite Edison himself
against industry in the sense, and on the
scale, of Armstrong’s battles.

And so the story of Armstrong is also
the story of the modern super-corpora-
tion itself. against which he fought, and
this is Lessing’s most fascinating account.
For the power of a giant corporation
goes far beyond any individual within
its shape; it often turns soullessly upon
any person or thing which impedes the
basic corporate aims—profit and expan-
sion, control of more and more power.

Shown here are Armstrong’s first regenerative or ‘‘feedback’ radio receiver, and

characters, Armstrong and the corpora-
tion, are brought into epic, tragic, legal
conflict; that is the real drama.

The corporation, if 1 read Lessing
right, may perhaps be hated and feared,
it may do untold damage, it may hold
up progress as often as it advances it,
but it is not inherently evil; it simply is.
It exists, it has weight. It has enormous
power, and it wants more by a sort of
corporate instinct.

And so Man of High Fidelity is not
really one-sided, though the author pas-
sionately feels for his bull-headed, obsti-
nat Major. The Major’s long battle, so
often downhill and backwards, is the
more poignant because of this fairness
(again, as 1 read it) with which the
other side is treated. Though he is very
far from agreeing with the anti-Arm-
strong arguments, Lessing presents

them, exhaustively. 1 doubt if we will
ever have a fairer exposition of the facts
and the claims.

Perhaps the most interesting argument
that emerges from this book is one we
all hear about these days—the inability

first, second and third superheterodyne receivers.

Even within the corporation, as we
should all know by now, its members
are at its impersonal mercy, from the
botton straight up to the very top.

It was no more possible for the cor-
porate executives to “let Major Arm-
strong off,” so to speak, without a fight
down to the last legal phrase, than for
a lioness to spare its prey in mid-kill.
He was the victim of a monstrous ma-
chinery, not of vindictive human beings
as individuals.

Even language itself is at the mercy
of corporate power dynamically-aroused
in its own interest. The very process of
legal reasoning, the force through which
the battles are joined, can be blandly
turned straight against scientific fact.
This is Lessing’s greatest message for us
and all the more so because it is not so
much a “good-versus-evil” message as a
statement of the dramatic facts of life
as they are today. Like a novel, the
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of the corporate kind of team laboratory
research to come up with the sort of
basic intuition that has governed the
great inventions of history until now.
It’s a fascinating question—for certain
kinds of invention do, indeed, come out
of team research, and more so in every
year of our increasingly complex prog-
ress. The computer itself, I'd guess, is
a case in point. Transistors? Integrated
circuits? Nuclear fuelings? Assorted mis-
siles? Team work. all.

These and a thousand other inventions
are irrevocably corporate in nature; no
individual could conceive or finance
them whole. But are they really inven-
tions? Basic discoveries?

Again and again, the materials for a
basic invention have been at hand, prac-
tically under our noses, and no one has
seen the light, until the right mind sud-
denly puts the parts together. Edison
didn’t invent the electric light, nor even
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the phonograph, nor did Morse invent
the telegraph. Each of them did put two
and two together, out of others’ grop-
ings, to make a definitive, workable
product, to shape a new area, a prin-
ciple which, like Edison’s Pearl Street
power plant in New York and its in-
tegrally designed high-voltage bulbs, can
become the matrix for enormous future
undertakings.

Simultaneous Discoveries

It is one of the curious miracles of
science that, time and time again when
conditions are exactly ripe, fwo invent-
ors—often more—simultaneously come
upon the same idea, within days, even
hours of each other. It has happened
astonishingly often, so often that no
scientific “explanation” can dull the
miracle of it.

So it was with Bell and Gray, the tele-
phone men. So, too, with Faraday's dis-
covery of electrical induction in Eng-
land and the sume discovery, here in
America (though less well known) by
our own Joseph Henry. In 1745 two men
simultaneously discovered the principle
of the storage capacitor for electricity;
one was an amateur, a Bishop von Kleist
in Germany, the other a professor by
the name of Van Musschenbroek in
Leyden, Holland.

The first to report in each case got
the credit—Bell, Faraday, the Leyden
experimenter. (Hence the Leyden jar.)
Whether it’s a patent application or the
original written-down sketch of an idea,
the time factor counts crucially—and
often it has come down to a matter of
minutes. After centuries.

How often does a research team find
its discovery simultaneously discovered
by another team? Oddly—quite often.
For we are now talking of that moment
of ripeness, not so much of the indi-
vidual inventor. And yet—the inventor’s
mind is still essential, even now. Or it
was, as long as Armstrong lived. No
team ever matched his extraordinary
basic circuit inventions.

Is it not the basic invention that ve-
longs to the individual genius, whereas
the team is splendid for the Before and
the After—for the preparation of the
cosmic moment, the ripeness, and for
the following-up that comes later, the
development and expansion?

Are there not inventors even within
our teams—and doesn’t the basic dis-
covery always come from the one, bril-
liant mind that seizes the ripeness and
individually hits upon the solution to the
problem? That’s my idea, anyhow. But
you'll find plenty to illuminate it in the
Armstrong biography.

Never forget that De Forest invented
the vacuum-tube triode in 1906 but there
was no real use for it, in spite of the
whole swarm of radio-enthusiasts at
work, until 1912 when a young engineer,
still short of his student degree, worked
out his idea of a receiving circuit to
put it to use-—and at the same time pro-
ceded to explain what really went on

Check 121 on Reader Service Card—>
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SANSU!I MODEL TR-700: SOLID STATE FM MULTIPLEX STEREC /MUSIC POWER: 60 WATTS + 1 db /FM USABLE SENSITIVITY: 1.8 uV + 3 db ({HF)—PRICE $239.95

Stereofidelity- by Sansui . ..

For all those features that make a Hi-Fi Stereo System truly great—sensitivity, beautiful
never failing balance, crystal-clear selectivity, unmatched sound reproduction —
the Sarsui TR-700 offers y‘du a new experience in stereo listening. Only Sansui ingenuity

- could bring you that new sound in sound engineering — Stereaﬁdelitq©
5 a_m Ask your audio dealer for a demonstration.

SANSUI ELECTRONICS CORPORATION » 34-43 56th STREET « WOODSIDE, N.Y. 11377 « TELEPHONE 446-6300

Sansui Electric Company, Ltd., Tokyo, Japan ¢ Electronic Distributors (Canada), British Columbia
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inside the tube. That was Armstrong,
the genius-individual. Still an inventor
on his own. The last?

* * ¥ * *

The date was November Sth, 1935, a
date to remember. The meeting on 39th
Street in New York was that of the
Institute of Radio Engineers (l.R.E.)
for a talk on “A Method Reducing Dis-
turbances in Radio Signaling by a Sys-
tem of Frequency Modulation,” pre-
sented by the well-known Major Arm-
strong. Some readers of this department
of our magazine were undoubtedly on
hand for that historic occasion.

On that day, the Major—a first-rate
dramatic ham, always—put on a sur-
prise FM broadcast demonstration for
the ILR.E. members, right in front of
their ears and eyes. In 1935/ It took
almost 25 years for FM broadcasting to
live up to that occasion. Let me quote
Lessing and, thus, give you a bit of the
flavor of my current favorite book.

“For a moment the receiver groped
through the soughing regions of empty
space, roaring in the loudspeaker like
surf on a desolate beach, until the new
station was tuned in with u dead, un-
earthly silence, as if the whole apparatus
had been abruptly turned off. Suddenly
out of the silence came Runyon’s super-
naturally clear voice:

‘This is amateur station W2AG at
Yonkers, New York, operating on fre-
quency modulation at two and a half
meters.’

“A hush fell over the large audience.
Waves of two and a half meters (110
megacycles) were waves so short that
up until then they had been regarded as
too weak to carry a message across the
street. Moreover, W2AG’s announced
transmitter power was barely enough to
light one good-sized electric bulb. Yet
these shortwaves and weak power were
not only carrying a message over the
seventeen miles from Yonkers, but carry-
ing it by a method of modulation which
the textbooks still held to be of no value.
And doing it with a life-like clarity
never heard even on the best clear-
channel stations in the regular broad-
cast band. . A glass of water was
poured before the microphone in Yonk-
ers; it sounded like a glass of wuter (in
New York) and not . . . like a water-
fall . . .”

So it goes on. Old stuff today! But
when did you first hear that sort of
clarity? 1 heard it eons ago, in the sum-
mer of 1942, FM-—perfected FM—was
then already nine years old.

When the Major died, FM was rwenty
one. And he died in the midst of trying
to prove that he had invented it, and
that it was useful. Still. After so long.

That, as Arthur Lessing points out, is
the expense of greatness. P.S. The ma-
jor’s great invention is now, at last, get-
ting off the ground. It’s a success, FM!
At the age of thirty four. B
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Letters from Readers

Tape-type Reverb Unit
Sir:

I was surprised to find . . . May
“Letters” column mentioned Fisher as
the only one now making any reverbera-
tion equipment for hi-fi performance.
The Schober Reverbatape Unit, a tape-
type artificial reverberator, has for sev-
eral years been . . . available for both
organs and music systems . . . applies
reverberation to the entire audio spec-
trum. It is, of course, higher in price
than devices such as Fisher’s, which use
the Hammond springs, but it does not
have . . . audible limitations inherent in
spring systems.

RiCHARD H. DORF
The Schober Organ Corp.,
New York, N. Y.

The Reverbatape Unit is also available

in kit form—ED.

Sweet Smell of Success
SIRr:

The March 1967 issue had a question
[Tape Guide column] about d.c. brak-
ing instead of mechanical braking.

I know for a fact that d.c. braking is
not only far simpler, but far superior to
mechanical forms of braking. You state

. if these brakes are left on too long.
the motor will begin to smell. I have left
the d.c. braking on for hours with never
the slightest trace of odor.

EDWIN SCHWARZ
Warwick, R. L.

Seeks Amplifier Design Book
SIR:

I am having difficulty finding a book
that gives a good method for the design
of amplifiers, both tube and transistors.
Assistance would be greatly appreciated.

HyMAN GOLDSTEIN
New York, N. Y.

There are many design books available
from numerous text book publishers.
Suggest you visit your local public li-
brary and examine a directorv of text
bhooks to determine which ones nmay be
desirable. Radiotron Designer’s Hand-
book might be helpful to you, though
design information is restricted to vuc-
win  tube technologv. Don’t overlook
one of the best sources for design infor-
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mation: component manufacturers’ man-
uals. General Electric, Motorola, Radio
Corp. of America, Texas Instruments,
and others offer a wealth of design in-
formation at reasonable prices—FED.

Author Improves Article
SIR:

Here’s how to improve my article on
Decibels [June, 1967 Aublo] by chang-
ing one value.

By changing the one value given for
1 dB from “1.26” to ‘1.25’, the last
value equates with ‘1%’ or with ‘5/4.”
Either of them can be handled mentally
with ease.

To apply this advantage, let’s start
with the basic dB Table, the origin of
which is given clearly in the article. But
let’s start the table by realizing that no
change means 0 dB change. That is,
you still have all you start with (=

‘1)

0dB= 1

3dB= 2

6dB= 4 (Any change of 3 dB

9dB= 8 will either double or
12dB = 16  halve the associated cor-
15dB = 32 responding value of the
18 dB = 64 power ratio)
21 dB = 125
24 dB = 250,

etc.

Between any pair of adjacent equa-
tions in this basic table, there can lie
only two other equations for the table
to skip no integral (whole-number) dB
value. For instance, between 9 dB and
12 dB, there can lie only two other
values: /0 dB and /! dB. What values
do their power ratios have?

To obtain the first (for 10 dB), sim-
ply increase the value found for 9 dB,
by Va4, 1e, Va of 8 = 2; 8 4+ 2 = 10.
So 10 db = 10.

To obtain the second (for 11 dB),
simply decrease the value for 12 dB by
¥s: Vs of 16 = 3V5; 16 — 36 = 12%
= (practically) 13. So, // dB = I3.

In that simple way. the values for any
two power ratios may be filled-in on
the basic dB table.

GEORGE (O’DONNELL
Sumter, So. Carolina
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our best ideas
on the shelf.

Over the past 30 years, we've had a
lot of good ideas about speaker
systems. Some of them ended up in
Cinerama, in the Houston Astro-
dome, in Todd A-O, and places like
that.

Tkis one ended up on a shelf. (Or
a lot of shelves, matter of fact.)

Which is where you’'d expect to
find a 2 cubic foot speaker. Only the
Bolero isn't just ancther small-size
speaker, with a small-size sound.
It's cifferent.

What makes it different is that
part of this speaker isn't what it
seems to be. There appear to be two
woofers, but one of them is actually

JULY, 1¢67

a free-suspension phase inverter.

So?

So it's tuned to work in precise
phase with the woofer. And as a
result, you get a bass response that
few large systems could match.

The true woofer is a full 10", with
a massive 10-Ib. magnetic structure
that makes the Bolero as efficient as
a big speaker. With one watt of input,
you get a rousing 92 dB of sound.
Clean sound, no matter how loud
you play it. Powerful sound, even
with a medium-power amplifier.

Then Altec’s 3000H multicellular
horn and driver handles the highs
without shriliness, shriek or quaver.
In addition, a built-in 3000 Hz dual
element crossover network with
variable shelving control gives you

precise frequency separation.

We didn't stint on the styling,
either. The cabinet is hand-rubbed
walnut, finished on all 4 sides so you
can show off the Bolero any way yau
want to. And, just to please the
hard-to-please, we made the grille a
snap-on, so you can change the
grille cloth to suit your mood or
decor. Any time.

The Bolero fits almost anywhers.
(145" x 263/,” x 12")

It also fits almost any budget at
just $169.50.

Give it a listen at your Altec
dealer's. And while you're there, ask
for your free 1967 Altec Stereo cata-
log. Or write us for one. You can
keep it on the shelf next to your
Bolero speaker.

oSS =

A Division of 277w Ling Altec, Inc., Anaheim, California 92803

Check No. 109 on Reader Service Card.
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EDITOR'S REVIEW

DAVID AND GOLIATH: ROUND TWO

NYONE WHO ATTENDED meetings of the hi-fi com-
ponent manufacturers’ ad hoc group on FM

multiplex doubtlessly thought that Murray Cros-
by’s proposal for an FM stereo system was, if not a
“shoo in,” certainly a leading contender. As it turned
out, you know, the General Electric-Zenith Radio sys-
tem of FM multiplex was adopted, leaving all others
in the dust.

Therefore, it’s interesting to note that a New York
Federal judge recently ruled the Crosby FM patent as
being valid in a Crosby suit against General Electric.
The judge observed that a number of characteristics
of the Crosby patent were not found in prior systems,
including: monophonic compatibility and high fidelity
with separation at all frequencies.

But this isn’t the only little guy vs. giant corporation
battle still churning. In line with Edward T. Canby’s
column on Edwin Armstrong in this issue, would you
believe that there are still court actions over Arm-
strong’s FM patents to this day? Motorola lost an ap-
peal in the U.S. Court of Appeals only a few month’s
ago to rehear an appeal on a judgement that the cor-
poration infringed upon three patents owned by the
late Edwin H. Armstrong. Armstrong had sent notices
of infringement to Motorola in the 1940s, waving en-
forcement of patents during World War II years, the
court said. Three patents are involved: (1) for a syn-
chronous heterodyne FM reception method; (2) pre-
emphasis and de-emphasis FM system; (3) a wide-
band FM system.

Round three coming up.

LOS ANGELES HI-FI MUSIC SHOW
DATES CHANGED

L. A. Show dates have been moved from October 25
through October 29 to new dates of November 1
through November 5, giving IHF Show exhibitors a
breathing spell between the big New York Show and
the West Coast one.

MORE ON SHOWS

Purely local shows come in for some of the action,
too, from time to time. An interesting show twist was
provided by a dealer recently in AuDIO’S home town,
Philadelphia. Almo Radio Co., a local retail chain,
presented an open-to-the-public high fidelity show at
the Benjamin Franklin Hotel. Hi-fi equipment displayed
consisted of product lines carried by the retailer.
Naturally, this restricted the number of brands ex-
hibited, but as an extension of the dealer’s showroom,
plus exposing many people to hi-fi components, it
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served its purpose well. Equipment exhibits were staffed
by factory and local manufacturers’ representatives as
well as by the retail store’s sales personnel. Seminars
and lectures on high fidelity and stereo added spice to
the show. On-the-spot dealer sales which, after all, was
the motivating drive behind the show, added the jingle
of a cash register to the sound of music.

Following the lead set by the Southern California
Chapter of the Electronic Representatives Association,
the New York Chapter’s Audio Division flung itself
into the “show biz” world with a commercial sound
trade show of its own. Its exhibit was held May 4-5.
The Southern California Chapter will present its “Sound
Business Show” on November 16-17 at the Olympian
Motor Hotel, Los Angeles, California.

The 1967 New England Hi-Fi Show, sponsored by
the New England Chapter of E. R. A., will be held
at the Parker House, Boston, November 17 through
November 18.

STEREO-ONLY RECORDS

There is nothing miraculous about burying mono-
phonic records and producing only stereophonic rec-
cords. Countries on the continent of Europe enjoy this
“compatibility” right now. But they have had adequate
vertical compliance mono cartridges for years—and
compatibility is in the cartridge, not the record! Now,
United Kingdom’s E. M. I. (Electrical & Musical In-
dustries), world’s largest record manufacturer, has an-
nounced that, commencing this month, July, they will
produce classical records only in stereo versions. Esti-
mates indicate that 50% to 60% of regular classical-
record buyers in the U.K. purchase stereo records,
though this represents but 20% of total record sales.

But this move is not being greeted happily by one
and all. One British publication, Electrical and Elec-
tronic Trader, decries the decision, explaining that thou-
sands of pickups [mono| in the U.K. have virtually no
vertical compliance.

Wonder how many U.S. mono pickups there are
with very low vertical compliance. Wouldn’t it be nice
to eliminate mono records here, meanwhile reducing
the price of stereo versions to mono prices? In fact,
even retaining mono records (live and let live, I say),
shouldn’t stereo-record prices be reduced to that of
mono versions? Tapes for records aren’t recorded mono-
phonically, we all know. And a master-to-mother-to
stamper process costs no more for stereo than for mono
records. So why the surtax on stereo records?

P.S. Wouldn’t you know that, as we go to press,
CBS Records and RCA Victor record division both
raised the price of of mono LPs to the same price as
stereo LPs.

Check No. 110 on Reader Service Card. =y
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* the cartridge that cleans the grooves while it plays.

The new Pickering V-15/3 Micro-Magnetic™ stereo cartridge proves that cleaner grooves combined with cleaner tracing
result in cleaner sound. The built-in Dustamatic’*brush assembly automatically sweeps dust particles from the groove before
the stylus gets there; and the new moving system reduces tracing distortion close to the theoretical minimum, thanks to
Dynamic Coupling of the stylus tip to the groove. There are four ‘‘application engineered”” Pickering V-15/3 Dustamatic models
to match every possible installation, from conventional record changers to ultrasophisticated low-mass transcription arms.

Prices from $29.95 to $44.95. For free literature complete with all details, write to Pickering & Co., Plainview, L.I., New York.

For those who can|hear|the difference. Pickering
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COMPARE THESE MEW SHERWOOD $-7800-FET FEATURES AND SPECS! ALL-S/L/CON RELIABILITY. INSTAMATIC OUTPUT OVERLOAD PROTECTION CIRCUITRY NOISE-THRESHOLD-GATED AUTOMATIC FM
STEREOYMONO SWITCHING. FM STEREO LIGHT, ZERO-CENTER TUNING METER, FRONT-PANEL FM INTERCHANNEL HUSH ADJUSTMENT., MONO/STEREQ SWITCH AND STEREC HEADPHONE JACK. ROCKER-
ACTION SWITCHES FOR TAPE MONITOR. NOISE-FILTER. MAIN AND REMOTE SPEAKERS DISCONNECT. MUSIC POWER 140 WATTS (4 OHMS) @ 0.6% HARM DISTORTION. IM DISTORTION 0.1% @ 10 WATTS
OR LESS. POWER BANDWICTH 12-35.000 CPS. PHONQ SENS. 1.8 MV. HUM AND NOISE (PHONO) —70 DB. FM SENS. (iHF) 1.8 uv FOR 30 DB QUIETING. FM SIGNAL-TO-NOISE: 70 DB. FM CAPTURE RATIO:
2.4 DB. FM CRGSS-MODULATION REJECTION —9508. DRIFT = 01%. AM SENS. 2.0 uV. AM BANDWIDTH 7.5 KC. 45 SILICON TRANSISTORS PLUS 16 SILICON DIODES AND RECTIFIERS. SIZE: 16% X 14 IN. DP.

Does
Sherwood
use F.E.T.'S?

Did you think because Sherwood makes such beautiful receivers we would neglect §-7800-FET 140-watt FM-AM ALL-S/LICON Receiver
N o " o $409.50 fi tom mountin,
Field-Effect-Transistor circuitry? The new Sherwood ALL-SILICON Model S-7800-FET 541850 1n wainot Ieathererte case

FM/AM 140-Watt Receiver shown above has been specially designed for urban strong-signal FESTS0 I pendrubed wainut cabnet

locations.* This ALL-SILICON receiver offers unexcelled FM reception in areas where
powerful local stations can interfere with the reception of distant and weaker stations. The
Model S-7800-FET also features two separate front-panel rocker switches for multiple
speaker installations throughout your home. Write for a complimentary copy of the new
Multiple-Speaker Installation manual.

*Specially-selected Fiekd-Effect Transistors in RF and Mixer stages of $-7800-FET improve cross-modulation rejection aimost 10 times (20 db

Skerwood Electronic Labaratories, Inc., 4300 North California Avenue, Chicago, lllinois 60618. Write Dept. 74
Check No. 111 on Reader Service Card.
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The new NAB magnetic tape standards

Part 1 HervaAN BURSTEIN

The National Association of Broadcasters’ reel-to-reel
magnetic tape recording and reproducing standards
are examined in depth. Comparisons with older NAB
standards and current RIAA practice place today’s
N AB standards in proper perspective.

sociation of Broadcasters) issued

Recording and Reproducing
Standards for magnetic (and disc) re-
cording. Over the next dozen years a
gap gradually developed as these stand-
ards were outstripped by advances in
a relatively new art—better tape, bet-
ter heads, better electronics, better
transports, in-line stereo heads, quar-
ter-track format, etc. Many in the in-
dustry tended to follow the practices
of its leaders so that a set of shared
practices grew up amounting to
de facto standards. However, there was
not the degree of conformity that offi-
cial standards command and that work
to the advantage of the consumer. To
illustrate, for a long time the pur-
chaser of prerecorded tape could not
be sure that it would be matched by
the playback characteristic of his tape
machine to yield flat frequency re-
sponse. To close the gap, the NAB is-
sued in April 1965 Magnetic Tape Re-
cording and Reproducing Standards,
Reel-to-Reel.

Standards can be very confusing. In
this and succeeding articles, we shall
try to clarify these standards, closing
the information gap suffered by many
tape enthusiasts by discussing the new
NAB standards. We shall dwell on all
points that we believe are of interest
and significant to the home tape re-
cordist. Where appropriate for a com-
plete view of a point, we shall com-
pare the new standards with the old,
as well as with Standards for Magnetic
Tape Records issued by RIAA (Rec-
ord Industry Association of America,
Inc.) in July 1965. Whether directly
quoted or paraphrased, the new NAB
standards are indented to separate
them from our comments.

To catch our errors in interpreting
the 1965 NAB standards, Mr. John G.
McKnight, an Ampex Staff Engineer
who participated in developing these
standards, has been kind enough to re-

IN JUNE 1953, NAB (National As-
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view our discussion. However, respon
sibility for any remaining errors and
for comments on the standards is sole-
ly ours.

Magnetic Tape Dimensions

The 1965 NAB standard sets the

width at 246 mils = 2 mils.
Thus the tape may vary between 244
and 248 mils. The rated width of 246
mils agrees with the 1965 RIAA stand-
ard and with industry practice since
1959. The 1953 NAB standard per-
mitted a broader range, 244 to 250
mils. Narrowing the range of tape
width helps reduce problems of incor-
rect azimuth and of poor tape-to-head
contact due to tape skewing or cup-
ping as it passes through guides too
wide or too narrow.

Total thickness of magnetic tape

may not exceed 2.2 mils. Stand-

ard reel diameters, hub diameters,

and minimum lengths of tape to

be supplied on these reels are:

Reel 1.5 Mil 1.0 Mil
Diameter Buse Base
3 125 ft. 200 ft.
S 600 900
7 1200 1800
10.5 2500 3600
14 5000 7200

Tape with a 1% mil base is ‘‘not rec-
ommended’’ except for the 3-inch reel
supplying 300 feet.

Tape Uniformity
For constant signal level applied
to the tape the signal level record-
ed on the tape shall be “uniform
within = 0.5 dB throughout a
given reel.” The test speed is 7%2
ips, and the test signal is 400 Hz,
recorded at a level matching the
“NAB Standard Reference Level.”
This level is a specified tone on a spe-
cial test tape, to be discussed later in
connection with signal-to-noise ratio.
Bias is adjusted to obtain maxi-
mum recorded 400 Hz signal by
playing back the tape and using
a standard VU meter that reads
average outpul.

Magnetic Tape Wind
The tape shall be wound with the
oxide-coated surface facing to-
ward the hub of the reel. Re-
corded tape normally should be
wound so that the start of the

17



program material is at the out-
side of the reel.
This “head out” or “tail in” winding
permits the tape to be played immedi-
ately. However, for long storage and
for other reasons, the NAB standard
advocates “head in” winding; now the
end of the program is at the outside
of the reel, so that the tape must be
rewound before it can- be played.
Tapes stoged in this manner shall be
clearly marked to prevent accidental
playing in the reverse direction.
A footnote explains that tapes stored
“head in”
will have slightly less preprint
than postprint. This is generally
desirable because postprint tends
to be masked by the program
material and reverberation effects.
Also, rewinding a tape immediate-
ly before playing tends to reduce
print-through. Another advantage
of rewinding before playing is
that stresses are relieved and any
adhesion of adjacent layers will
be eliminated. A further udvan-
tage is that tape wound on the
take-up reel in the play mode of
operation usually is wound more
smoothly than when wound at
high speed. Therefore, there is
less chance of damage during
storage or shipment or due to tem-
perature and humidity changes.
However, smooth winding can also be
had with “head out” storage. A tape
recorded and played in both directions,
as is common in the home, will enter
storage slowly and smoothly wound.
In the case of one-way tape, if time is
no problem, the tape can be slowly re-
wound by putting it through the play-
back process.

Four-Track Stereo Format
When tape is first unwound from
the supply reel and moves from
left to right with the coated side
facing away from the observer,
the track numbers from top to
bottom are 1, 2, 3, 4. Tracks |
and 3 are used simultaneously for
one direction of tape travel;
tracks 2 and 4 for the other.
Tracks 1 and 3 are used first.
Tracks I and 4 carry the record-
ing for the left channel, as viewed
by an audience; tracks 2 and 3
carry the recording for the right
channel. Tracks 1 and 3 (and sim-
ilarly tracks 2 and 4) are record-
ed with in-line gaps, producing in-
phase signals on the tape.
The in-phase requirement means this:
If stereo playback equipment produces
in-phase signals from a full-track tape,
it will also produce in-phase signals
from properly recorded stereo tracks.
(Mr. McKnight adds: Although not
so indicated in the NAB standard, the
phasing specification only applies to
low frequencies.”)
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The four-track stereo provisions
agree with the RIAA standard. The
latter further requires leaders at least
3 feet long at each end of a recorded
tape. If these leaders are used for iden-
tification, RIAA states they are to be
yellow at the beginning (start of tracks
I and 3) and red at the end (start of
tracks 2 and 4).

The NAB standard is quite clear as
to track width but less clear as to
width of the islands between tracks.

The recorded tracks for four-track

recordings shall be 0.043 -+ 0.000

—0.004 inches in width. The cen-

ter-to-center  distances between

tracks 1 and 3, and between

tracks 2 and 4, shall be 0.134

0.002 —0.000 inches. The four

tracks shall be equally disposed

across the tape with a tape width

of 0.244 inches and the outer

edges of tracks | and 4 coincident

with the edges of the tape.

The pieces of this puzzle apparently

can be put together as follows:

I. Track width shall be between 39
and 43 mils.

2. The distance between the top of
track | and the bottom of track 4
shall be 244 mils, corresponding to
minimum tape width.

3. The 4 tracks shall be of equal
width, and the 3 islands between
tracks shall be of equal width.

4. Inasmuch as the 4 tracks can oc-
cupy between 156 mils (4 X 39)
and 172 mils (4 X 43), the 3
islands share what remains from a
total of 244 mils—between 72 and
88 mils. Dividing this remainder by
3, island width can vary between
24 and 29% mils, depending on
track width.

But a piece of the puzzle seems left
over: the NAB center-to-center provi-
sion. From the center of track | to the
center of track 3 equals a span of 2
tracks and 2 islands, which may total
134-136 mils; hence | track plus 1 is-
land may total 67-68 mils. However,
this provision seems redundant in view
of Point 4 above. According to Point
4, a maximum track width of 43 mils
requires an island width of 24 mils so
that 4 tracks and 3 islands will exactly
fill 244 mils; thus a track and an island
total 67 mils. And a minimum track
width of 39 mils requires an island
width of 29%3 mils, for a total of 68'a
mils. So the center-to-center provision
appears unnecessary; to boot, it pre-
sents a trivial contradiction involving
Y3 mil.

The RIAA standard is essentially
the sume as the NAB one except that
RIAA does not require total track
span to be exactly 244 mils. Instead it
sets 244 mils as a maximum. RIAA

WWW amercantadiohistory.com

also makes the center-to-center provi-
sion, which now is necessary to define
island width. Accordingly, depending
on track width, island width may vary
from 24 to 29 mils, and total track
span may vary from 240 to 244 mils.

The differences between the NAB
and RIAA track requirements are very
minor and present no significant prob-
lem as to correspondence of tracks un-
der the two standards.

[t may be noted from the foregoing
that the tape (246 mils) is slightly
wider than the space spanned by the
head gaps (244 mils). Mr. McKnight
points out that “the purpose for rec-
ommending head width less than the
tape width is to eliminate the prob-
lem of ‘grooving’ of the head at the
edge of the tape. If the tape edge is
outside of the core, no groove is pro-
duced, and the need for re-polishing
the face of the head is eliminated.”

Two-Track Stereo Format

Under the NAB standard a four-
track stereo head is incompatible with
two-track stereo recording, unless there
is provision for moving the head down.
Whereas the lower gap of a four-track
stereo head will nominally span the
region 134-177 mils from the top edge
of a 244 mil tape, track 2 of a two-
track stereo recording nominally be-
gins 159 mils from the top. Thus
25,/43 of the lower gap will span un-
recorded space, with consequent seri-
ous deterioration of signal to noise
ratio—unless the head can be moved
down for two-track stereo.

On the other hand, the RIAA stan-
dard permits, though it does not re-
quire, compatibility. A specific track
width is not stated; only a minimum
island width of 30 mils is provided. In
this case, track 2 of a two-track re-
cording begins 137 mils from the top
of a 244 mil tape, corresponding very
nearly with the lower gap of a four-
track stereo head, which starts 134
mils from the top.

Mr. McKnight comments: “It was
felt that two-track should be consid-
ered a ‘professional mastering’ format,
and that to degrade crosstalk by nar-
rowing the island, in order to have re-
producibility on home equipment, was
not in the best interests of the broad-
casting industry. The RIAA specifica-
tion . . . I'm sure, is to allow two-
track /four-track compatibility, especi-
ally on home-grade two-track record-
ers. There’s nothing to say that U.S.A.
two-track recorders for the hoie mar-
ket shouldn’t use the narrower island;
NAB is for broadcasters.”

Performance specifications of the
new standard will be examined next

month. p: 3
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microphones

general impression exists that
A there’s one microphone type

that can serve well under all
circumstances. Unhappily, this is not
true. The ne plus ultra, all-purpose
microphone does not exist.

We could not expect a single micro-
phone to combine a// these attributes,
for example: high-output level and
low-output level, compact size and
ability to operate under water, unidi-
rectional and omnidirectional charac-
teristics.

The general types of microphones
available—crystal or ceramic, dynam-
ic, ribbon, and condenser—need not
be discussed here. These have been
covered in the past, as recently as the
June issue of Aupio (Fundamentals of
Audio). But other facets require ex-
ploring. For example, what are the im-
portant specifications of a micro-
phone?

Specifications
Most manufacturers agree that the

following microphone specifications

20

Forum on

microphones & headphones

ART SALSBERG

Microphones and headphones are obscure components to many
high-fidelity enthusiasts. As with other transducers, there just
aren’t enough meaningful, standard measurements available to
allow judgements to be made by simply reading a spec sheet.
You have to /isten, and therein lies the problem. Personal
tastes are involved and, because relatively few people enjoy
much experience with either microphones or headphones, these
tastes have not been refined to the point where proper evalua-

tions can be made.

We turned to manufacturers of microphones and headphones
for answers to some of the more pressing questions of readers,
judging from letters mailed to AUDIO over a period of time.
Manufacturers’ answers might serve as an excellent guide to
prospective buvers of these components.

are most important to prospective buy-
ers: (1) frequency response, (2)
polar pattern, (3) impedance, (4)
output level. In addition to the fore-
going, sensitivity to hum, pop, wind,
and shock; ruggedness; weight; size;
and accessories were mentioned by
some manufacturers.

It is interesting to note that not a
single manufacturer indicated that dis-
tortion is an important specification,
no doubt because rating standards
have not been established and distor-
tion specs are, as with other trans-
ducers, not a subject for braggadocio.

Let’s examine each specification in
its turn.

1. Frequency Response, Though all
manufacturers numbered frequency re-
sponse at or near the top of the list,
some attached more stringent specs to
it than others.

Paul Franklin of Eleciro-Voice, for
example, emphasized the importance
of uniformity of response, that is, a
tolerance of, say, == 2 dB, as opposed
to a frequency response that does not

WWW amercannadiohistory.com

Fig. 1—Exploded view of a dyvnamic
microphone, with one part nested into
another for shock protection, is shown
here.

indicate deviations. In addition, Frank-
lin included response shaping in his
spec list: Is the response flat overall?
Does it have rising bass? etc.

Elpa Marketing, distributor of Bever
microphones, notes that, while a 100
Hz to 5,000 Hz response is broad
enough to reproduce a human voice
with clarity, a wider response will give
a more natural sound (but will also in-
crease background noise).

William Phillips of Dynaco, distrib-
utor of B&O microphones, observes:
“Often the advertised frequency re-
sponse does not define limits and,
therefore, may bear little correlation
with the performance quality.” This is
in line with Electro-Voice’s comment
on response uniformity. Phillips ad-
vises, “Try to see a response curve—
unretouched, not a smooth, ‘average’
curve—and ask for the method by
which the tests were made.” This is
easier said than done, of course. In
Europe there is a DIN standard by
which all mikes are tested, so com-
parison is relatively easy. In Amer-

(Continued on page 22)
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PARTICIPATING MANUFACTURERS
ALTEC LANSING ® DAvID CLARK ® DYNACO ®
ELECTRO-VOICE ¢ ELPA MARKETING ¢
GOTHAM AUDIO ® JENSEN MANUFACTURING ®
Koss ELECTRONICS ®* SENNHEISER ®

SHARPE INSTRUMENTS ® SHURE BROTHERS e

HERE HEADPHONES WERE

\}\/ ONCE LIMITED In sales to a

small circle of non-profes-
sionals—serious tape recordists, binau-
ral sound experimenters, and kids with
crystal radio sets—everyone who owns
a hi-fi stereo music system today is a
prime prospect for them. Burgeoning
stereo headphone sales attest to this.
Yet laymen know less about head-
phone characteristics than any other
hi-fi component.

You can blame this on lots of rea-
sons: absence of accepted standards
of measurement, measurement prob-
lems associated with transducers, and

UNIVERSITY SOUXND

the need to use an artificial model to
substitute for a human being during
many tests.

AuDIO examines these hurdles to
meaningful information about stereo
headphones by discussing them with
leading headphone manufacturers.

How Does a ‘“Miniature Speaker”
Produce Wide-Range Sound?
Richard H. Campbell, David Clark
Co., says, “A miniature speaker is in
the best possible position to produce
a wide scund range provided the acou-
stic impedance that it looks into is
properly controlled at low frequen-

stereo headphones
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cies. If the characteristics of a piston
are maintained,” he notes, “then there
is no theoretical limit to low-frequency
response. At high frequencies, a mini-
ature speaker does not have any wave-
length/geometry problems until, per-
haps, 3 kHz to 5 kHz. An earphone
is therefore capable of exceedingly
wide-response,” he concludes, *with-
out crossover or dual elements. And
morceover, this range is within a linear,
resonant-free region of the driver
geometry.”

John Koss, president of Koss Elec-
tronics, compares headphones with
speakers. Noting that headphone re-
producers are placed close to the
user’s head in specially-designed cups,
he obscrves, . . . creates a very heavy
damping which cuts down the normal
resonant effect to such a point that
extremely-low frequencies can be re-
produced. This damping cannot be
obtained in a speaker system and,
consequently, the speaker system is
very ineffective below its resonant
point. . There are no room or
cabinet resonances, or reflections from
walls, ceilings or furniture.”

Charles Hohmann, Jensen Manu-
facturing engineer, considers the min-
jature loudspeaker used in a head-
phone as a first approximation of a
rigid piston working into a rigid, per-
fectly-sealed volume of air. “Under
these theoretical conditions,” he says,
“the output response would be uni-
form from any chosen low frequency
upward to near resonance. At reso-
nance the output would rise to a peak
and then drop off at a rate of 12 dB
per octave above resonance. Under
actual operating conditions, however,
the speaker diaphragm is not a rigid
piston, the walls of the enclosed vol-
ume of air are not rigid, and there is
not a perfect seal between the dia-
phragm and the air volume.

“Under these conditions, the re-
sponse does drop off at low frequen-
cies. The response usually rises rather
smoothly up to resonance, usually be-
tween 200 Hz and 1000 Hz, and then
drops off with a rather rough response

(Continued on page 24)
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microphones

(Continued from page 20)

ica, however, there is no accepted
standard and, therefore, comparisons
are difficult.

A frequency
shown in Fig. 2.

2. Polar Pattern. Variously called
pickup pattern, field pattern, polar re-
sponse and directional response, as
well as polar pattern, this key meas-

response curve is

dB
+5

sound in “one direction,” excluding
sound at its rear, as shown in Fig. 4.
A bidirectional mike is sensitive to
sounds coming from front and back.
not sides. An omnidirectional pattern
indicates that sound is picked up equal-
ly well from all directions. This mike
is often included with a tape recorder.
It’s widely damned by many home re-
cordists—but for the wrong reasons.
Contrary to popular beliefs, the omni-
directional mike is, indeed, useful,

-10

-15

THz 30 50 100 200

8k 10k 15k 20k

1k 2 5k

Fig. 2—Frequency response curve taken on-axis and off axes.

urement reveals the sensitivity of a
microphone in relation to frequency
response in a field of 360° A polar
pattern reveals off-axis sensitivity in
all directions, thus defining its basic
pickup pattern (cardioid, omnidirec-
tional, bidirectional) in an easy-to-
visualize manner. See Fig. 3.

The directional characteristics of a
microphone are doubtlessly of para-
mount importance to a user. A cardi-
oid microphone field pattern 1s cer-
tainly the most popular choice among
amateur recordists. This is the heart-
shaped pickup pattern that rececives

though the cardioid make is probably
more effective in the hands of amateur
recordists. The mike often included in
the purchase of a tape recorder can be
faulted due to its poor frequency or
limitations of its high impedance, but
not for its pickup-pattern category.

This view is reinforced by micro-
phone manufacturers. For example,
Gotham Audio’s Steve Temmer, who
distributes Neumann microphones,
says, “Cardioid is the most popular
but . . . Figure-8 and omnidirectional
patterns have very important roles and
are often neglected.”

Fig. 3—Black areas indicate the sound-pickup pattern of each type of microphone.

180°

UNIDIRECTIONAL
(Cardioid)

22

0°
180"

OMNIDIRECTIONAL

WWWwW.americennadiohistary.com

Paul Franklin, Electro-Voice, notes:
A cardioid is the preferred choice for
use by non-professionals in most ap-
plications, yet hand-held, pass-around
interviews, or other ‘close mike’ situa-
tions can be covered very well by a
good omnidirectional unit.” However,
he observes, “The use of an omni-
directional microphone requires con-
siderable experience and skill to
achieve results comparable to a simi-
lar-quality cardioid.”

Alrec Lansing’s William Hayes says,
“The usage determines the type of mi-
crophone required. If one wants to
sensc everything, then an omnidirec-
tional microphone is required. If one
wants to discriminate against a certain
“area of sound,” say a noise crowd,
but at the same time pick up the an-
nouncer, then a cardioid microphone
is required.”

University Sound introduced a new
element into the choice of microphone
pattern. Cardioid types were chosen
for their “front-to-back noise and re-
verberation characteristics plus un-
wanted signal discrimination.”

Shure Brothers’ Jim Kogen, too, ad-
vised that, “. . . wherever feedback is
a problem, the unidirectional charac-
teristic is desirable.” He included the
cardioid, hyper-cardioid. and super-
cardioid patterns in this category. “The
so-called line microphone, which is a
highly directional device, is useful
where there is a need to pick a signal
out of a large area, such as pickup of
signals from a quarterback on a foot-
ball team or the sound of a marching
band in the center of a large crowd.
Bidirectional microphones,” Kogen
continued, “are useful in situations
such as two people facing each other
across a table. The omnidirectional
microphone is used frequently in re-
cording situations where feedback is
not a problem: in paging systems . . .”

Horst Ankermann of Sennheiser,

(Continued on page 24)
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The new Sony Solid State 350 adds professional performance to home entertainment systems

Selecting the brilliant new Sony Solid State 350 to fulfill
the stereo tape recording and playback functions of your
professional component music system will also endur-
ingly compliment your impeccable taste and passion for
music at its finest. With an instant connection to your
other stereo components, the versatile two-speed Sony
350 places at your pleasure a full array of professional
features, including: 3 heads for tape and source monitor-
ing. Vertical or horizontal operation. Belt-free, true
capstan drive. Stereo recording amplifiers and playback

pre-amps. Dual V U meters. Automatic sentinel switch.
Frequency response 50-15,000 cps =+ 2db. S.N. ratio
plus 50db. Flutter and wow under 0.15% . Richly hand-
some gold and black decor with luxurious walnut
grained low profile base. This remarkable instrument
is yours at the equally remarkable price of less than
$199.50. Should you want to add portability to all
this, there’s the Model 350C, mounted in handsome
dark gray and satin-chrome carrying case, at less than
$21950 For information write Superscope, Inc., Sun Valley, Calif.

SONY'S PROOF CF QUALITY — A FULL ONE YEAR WARRANTY

SONY® SUPERSCOPE @ The Tapeway to SlorOé

8150 VINELAND AVENUE « SUN VALLEY, CALIFORNIA « 91352

Check No. 113 on Reader Service Card.
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MICROPHONES

(Continued from page 22)

opted for cardioid mikes where “rejec-
tion of background noise and reduc-
tion of feedback” is desirable, whereas
omnidirectional microphones were in-
dicated for use in " interviews,
round-table discussions, in acoustically-
prepared rooms, stage performers.”
Ankermann, as did Kogen, took note
of the use of narrow-beam acceptance
—what Ankermann called shotgun
mikes, by noting its use for “larger-
than-normal recording distance in film
and TV studios.”

These views could be summed up
by Dynaco’s William Phillips, who
said, “The best mike pattern depends
entirely on the particular recording
situation. This is why anybody actively
interested in recording as a hobby or
as a semi-professional will have several
mikes on hand . . .”

Both Kogen of Shure and Phillips
of Dynaco emphasized the need for
detailed pickup patterns. Kogen stated
that polar responses should be given
at all frequencies and in three dimen-
sions, noting that the response should
be symmetrical and consistent. Phillips
pointed out that an even polar re-
sponse is particularly important in
stereo recordings in order to maintain
the proper spatial relationship.

270"

w1 kH z

o= 8kHz

180°
Fig. 4—Polar response curve of a car-
dioid microphone gives clear picture of
mike's pickup pattern with different fre-
quencies.

If you're wondering how to perform
a polar response test on your micro-
phone, follow Electro-Voice’s example,
if you can: (1) Find a carefully-
designed anechoic chamber. (2) In
the chamber, rotate your microphone
through 360° at four feet from a
sound source generating a constant
output. (3) Take measurements at sev-
eral frequencies with accurate, cali-
brated instruments.

Continued next month

24

HEADPHONES

(Continued from page 21)

above resonance. The high-frequency
output is produced by the diaphragm
vibrating in models rather than as a
rigid piston, producing output appre-
ciably greater than the expected 12
dB per-octave rate of output reduc-
tion.”

Sharpe Instruments directs our at-
tention to a technical paper which
appeared in the Journal of the Acou-
stical Society of Acoustics of Circu-
maural Earphones. In discussing the
addition of an electro-acoustic trans-
ducer to a circumaural ear defender,
the authors note, in an experimental
earphone, “. . . above 500 Hz the
driver unit response falls steadily with
increasing frequency while the ear-
phone over-all response is virtually
independent of frequency. Thus it
would appear that the diminution of
driver-unit sensitivity with increasing
frequency is exactly compensated by
a variation with frequency in the
coupling impedance of the circu-
maural enclosure. . . .”

“Wide-range sound is due to the
greatly-reduced moving mass, greatly-
reduced air volume, and greatly-re-
duced excursions needed for a given
sound pressure level,” sums up Steve
Temmer, Gotham Audio.

Bass Response

In discussing precautions needed to
assure good bass response, it is im-
portant to ignore problems facing
speaker systems. Whereas speaker sys-
tems must push considerable air into
a room to achieve significant low-
frequency response. headphones only
contend with a very small volume.

Manufacturers are in full agree-
ment that, to assure good bass re-
sponse, headphones must be tightly
coupled to the user’s head so that
there is as little air leakage as possible.
Other considerations in achieving
good bass response include selection
of driver and housing, the latter relat-
ing to air volume. All things being
equal, a smaller air volume produces
better bass response.

The need for tight coupling has
given rise to a variety of earphone
cushions that combine excellent ear
seals without reducing comfort. Early
headphones used foam-rubber ear
cushions, later covered with washable
vinyl. Fluid-filled cushions have been
found to provide especially-tight cou-
pling and many headphones employ
this type seal today.

The headband, which is usually ad-
justable, plays no direct role in head-
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phone performance. However, it al-
lows for proper positioning of indi-
vidual phones to assure a good seal
to listeners’ ears. Aside from this, its
basic role is to provide a degree of
comfort.

Headphone Impedances

Is the actual impedance of head-
phones important to users? It seems
not, according to headphone manu-
facturers. With so little power re-
quired to drive headphones, eflicient
transfer of power is not an important
criterion, it seems.

Headphones are frequently con-
nected to the output of an amplifier
through a resistor in series with the
phones or a transformer to attenuate
output. This is desirable because so
little power is required to drive the
phones to a listenable level. John
Koss points out, “To produce the
same volume level in the ears with a
speaker system, nearly a thousand

times as much power would be
needed.”
Owners of late-model amplifiers

won’t experience any difficulty here.
Most of today’s receivers, integrated
amplifiers, preamplifiers, and modular
systems incorporate a headphone jack,
generally on the front panel. Simply
plug the headphone set in; resistors to
decrease phone sensitivity are already
incorporated into the electronic equip-
ment.

Richard Campbell, David Clark,
comments that earphones “between 8§
and 50 Ohms will give satisfactory
performance plugged into this jack.
A 300-Ohm (per side) earphone will
operate very nicely directly on the
speaker terminals,” he observes, “al-
lowing the use of a stereo speaker
cut-out. An 8-Ohm phone wired di-
rectly to the loudspeaker taps will,”
he cautions, “pick up amplifier hum
and noise . . . be blown up.”

There are instances where imped-
ance matching is important. For ex-
ample, Hohmann of Jensen advises
that headphones should match the
specified impedance of the networks
of the company’s headphone control
centers to assure proper operation.
(A resistor does the job where im-
pedances do not match.)

Steve Temmer, Gotham Audio,
notes that impedance values become
important if used in certain profes-
sional equipment designed especially
for specific headphone operation. He
aives the Nagra tape recorder as an
example. So does Ankermann, Senn-
heiser.

Continued next month
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When engineers get together,
the conversation turns to pickups.

: i
e
PHOTOGRAPHED BY FRANZ EDSON AT THE CAPITOL TOWER, HOLLYWOOD i A i &: ‘

It’s an irresistible topic.

Especially since Stanton came out with the 581 Calibration Standard.

That’s an engineer’s pickup, if there ever was one.

Beautiful curve—within 1 db from 20 to 10,000 Hz, 2 db from 10,000 to 20,000 Hz
—and it’s certified in writing with each cartridge. Fantastically small and compliant
moving system to trace the wildest twists in the groove. Light weight (ouly 5 grams!)
to take advantage of low-mass tone arms. And, of course, the “Longhair” brush

to clean the groove ahead of the stylus. No wonder engineers use the Stanton 581

as a stereo reference standard. And to impress other engineers with their pickupmanship.
(Available with 0.5-mil or elliptical diamond; price $49.50.

For free literature, write to Stanton Magnetics, Inc., Plainview, L.I.,N.Y.)
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Aundio
Measurements
Course

Part 17 (Conclusion)

NORMAN CROWHURST

Guidelines to connecting speakers in a variety of
ways are explored here. Impedance, phase, ampli-
fier-loading measurements under different speaker
connection conditions are illustrated, as well as how
to tailor crossover networks for desired results.

N DISCUSSING MEASUREMENTS re-
lating to more sophisticated cir-
cuits, one can easily overlook

some apparently simpler things. Many

letters from readers relate to these. A

couple of installments back we dis-

cussed measurements relating to speak-
er impedance, but developed them for

the specific purpose of working on a

bass-reflex cabinet. Another area often

questioned relates to various ways of
connecting multiple speakers.

Theory and Practice
Sometimes Differ

We have both written and read ar-
ticles discussing the theory of different
methods of connection, simple serics
or parallel, various crossovers and so
forth. Too often connections are finally
made solely on the basis of such theo-
rizing and the results do not turn out
to be all one might expect from the
theory!

If you plan any speaker interconnec-
tion at all, whether simple series
parallel or a crossover arrangement,
beyond just a “lash-up” to have the
units operating in the same circuit, the
impedance characteristics should be
checked.

Series Connection

For example, if you contemplate se-
riecs connection of speakers in differ-
ent rooms, how do the impedance

26

characteristics of the units compare?
If they are similar (Fig. 17-1), the
total impedance will be of similar
form and the power distribution will
not be far from uniform.

But if they are ditferent—particu-
larly if their resonances are radically
different—then although the series
connection may result in less imped-
ance variation as a load for the am-
plifier than does either unit individu-
ally, or than two identical units so
connected, the power distribution will
be poor and have a noticeable ellect
on the sound from each unit (Fig.
17-2).

Impedance Runs

Whether this is likely to happen can
easily be found by simply making an
impedance run on each unit. The sim-
ple way to do it is to feed the unit
through a fairly high resistance—say
1000 ohms—and obscrve the pattern
on an oscilloscope. Calibrate the scope
by connecting vertical and horizontal
inputs in parallel and sctting deflection
to be equal each way, to make a 45-
deg. line trace.

Then connect the speaker and cut
out some of the ’scope’s decade atten-
tuation, until the vertical deflection is
of the same (readable) order. If you
cut out | decade of attenuation, and
the deflection is then 4/10 of the equal
deflection set up in the calibration
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(Fig. 17-3), the voltage across the
voice coil is 4/100 of the input volt-
age, or the impedance is 40 ohms at
this frequency.

To obtain the complete impedance
characteristic, first make sure the
speaker is operating sensibly in its
normal manner—i.e., don’t lay it with
the cone fucing down onto the bench,
or toward a wall, but have it in a po-
sition similar to that in which it nor-
mally “plays.”

Now take readings at strategic fre-
quencies. First spot the maxima and
minima, by taking readings where the
loop closes to a straight line (as de-
tailed in installment 15). Then take
readings where the ellipse is at its wid-
est, or most open, to find the position
of approximate mid-points on the ups
and downs, and also takce extra points
towards the high end, where there are
no more resonances that show up elec-
trically.

Determining Phase

Several references have been made
to determining phase from the ellipti-
cal trace of an oscilloscope. A few
tips help in making an accurate assess-
ment of phase angle, where a good
mecasurement is possible. The easiest
angles to read belong to traces where
vertical deflection equals horizonal, as
in Fig. 17-4, (A) and (C). But the
method of reading magnitude and
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Fig. 17-1. Impedance characteristics of two similar speaker
units connected in series. At top is shown the individual
impedance curves and their sum. Below is shown the varia-
tion in power division between them, due to Z difference.

phase at once, without disturbing the
’scope calibration for magnitude, make
it more convenient to use ellipses
where height is sometimes not equal
to width, as in (Fig. 17-4, (B) and
(D).

We show, as examples, two traces
representing an angle of 30 deg. and
two representing an angle of 60 deg.
These are chosen because the sine and
cosine, respectively, of these angles is
precisely 0.5. Sines and cosines of
other angles can be read from trig
tables or, conversely, the angles found
when the sine or cosine values have
been obtained from the trace.

For angles less than 45 deg., such
as 30 deg., it is best to usc the ellipse’s
intercepts on the axes. See Fig. 17-4,
(A) and (B). These, expressed as a
fraction of the maximum deflection in
each direction, will give the sine of the
angle. Note that when vertical deflec-
tion is not equal to horizontal, the
units for comparison are different.

For angles more than 45 deg., such
as 60 deg . it is best to use the points
where the ellipse is tangential to its
boundaries, as in (C) and (D) of Fig.
17-4. These measurements, expressed
as a fraction of the maximum deflec-
tion in each direction, give the cosine
of the angliec.

To get a reliable reading, adjust the
trace in position on the graticule so
that all relevant maximum deflections,
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cies is far greater.

from center, as well as the intercepts
or tangent points, can be read off.
They should be close to equal, and if
they are not exactly equal, average
values should be taken to calculate the
angle.

A Different Kind of
Speaker Distortion

At lower frequencies, even at the
low level permitted into the unit by
the 1000-ohm series resistor, which
will only be in milliwatts, distortion
may show up by the ellipse going seri-
ously out of shape (Fig. 17-5). This
distortion may be due to reflection of
acoustic effects. but at this level it is
more likely to be due to hysteresis ef-
fects in the pole pieces adjacent to the
voice coil.

An important factor to bear in mind
here is that the current is held sinu-
soidal and the voltage measured across
the coil is non-sinusoidal. In normal
operation, voltage will be nearer sinu-
soidal, allowing current to become
non-sinusoidal. But the important thing
is, how does the motion of the cone
relate to voice-coil voltage and current
at these frequencies?

This can be measured in the man-
ner discussed under acoustic measure-
ments, and related to the manner of
feeding the speaker voice coil: high
damping factor, approximating con-
stant (sinusoidal) voltage, or low
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Fig. 17-2. The same thing for two dissimilar speaker units.
The diversity of impedance holds the total to smaller varia-
tion, but the variation in power division at different frequen-
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Fig. 17-3. How to measure the imped-
ance characteristic of a speaker unit
with an audio oscillator and 'scope.
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damping factor (series resistance used)
approximating constant (sinusoidal)
current.

The distortion between voltage and
current can be estimated as shown in
Fig. 17-6. A phase shift is inserted in
the horizontal, which contains pure
fundamental, until the trace is what
would be a straight line, if there were
no distortion. This can be determined
by adjusting the phase-shift resistor
and corresponding horizontal deflec-
tion (to maintain width of trace) until
the trace lies between two parallel
sloping lines.

The spacing (measured vertically)
between these sloping lines, as a frac-
tion of their height over the horizontal
deflection used, which will be approxi-
mately the same as maximum vertical
deflection, gives the distortion (times
100 for a percentage figure). If de-
sired, a more sophisticated bridge-type
circuit can remove fundamental from
the vertical deflection, to enable more
precise measurement of the distortion
component.

It should be noted that a low damp-
ing factor can thus cause distortion
due to magnetic characteristics of the
speaker magnet assembly, a fact not
always appreciated. The measurements
of Fig. 17-6 show this relationship di-
rectly. irrespective of electro-acoustic
performance. It can also be shown in-
directly by comparative acoustic meas-
urements, using different damping fac-
tore.

This distortion should not be con-
fused with non-linear transfer from
electrical to acoustical energy, due to
magneto-electric effects of the motor
coll, which becomes more evident
when larger powers are used at low
frequency, related to non-linear dis-
tribution of magnetic flux in the gap.
This form of distortion can only be
measured acoustically.

The top-end frequencies can also be
important in impedance characteris-
tics because the inductive component
of different speaker units varies. When
you have all the data on a particular
speaker, plot the curve (Fig. 17-7).
Following is the data on which this

.5—>~¢_5~J
1l—rg—— 1

)

-

W
L N

D)

Fig. 17-4. Interpreting the ellipses obtained to give the impedance value phase.
The top two traces each represent a phase of 30° and the bottom two one of 60°.

curve was based. The speaker was
rated at 8 ohms, and designated a
woofer.

Examining these results shows that
small fluctuations are occurring above
1000 Hz, due to reflected radiation
effects. The waveform went bad for
frequencies appreciably below 66 Hz,
invalidating attempts to measure phase
by this method. But for determining
how to design a crossover, this infor-
mation is useful.

Amplifier Loading
Before proceeding, we should con-

Resistance Reactance
Z I3 Component Component Equivalent
Frequency Impedance Phase (Z cos ¢) (Z sin ¢) Inductance
Hz Ohms Degrees Ohms Ohms MicroHenries
66 10 40 7.6 6.4 7 Motional
88 16 0 16 0 L Impedance
120 10 20 9.4 3.4 [ at these
340 6.5 0 6.5 0 Frequencies
1000 7 18 6.6 2.16 340
2000 9 25 8.1 3.8 300
2500 8.5 25 7.7 3.6 230
3000 9 27 8 4.1 220
4000 10 30 8.6 4.3 170
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sider the possibility that the amplifier
is incorrectly loaded at some frequen-
cies if not throughout the range, and
therefore some distortion may result.
Measure frequency response and dis-
tortion when the load departs from

Fig. 17-5. At low frequencies the ellip-

ses may not be of good enough shape

to estimate phase (solid line). Causes
for this are discussed in the text.

Check 115 on Reader Service Card—



Several interesting facts about the design of the new Dual 1015:
after you read them, you may wonder why other automatic turntables aren’t made this way.

You've probably noticed that many
of the new automatic turntables, in several
price ranges, offer features like anti-skating
devices, levers for raising and lowering the
tonearm (cueing devices), interesting motors
of one kind or another, plus some pretty fancy
designs for overall appearance.

Well, the new Dual 1015 has these
things too. Even the fancy design for overall
appearance.

But our features are different. Dif-
ferent because we don't offer them just to offer
them. They are there to perform a real func-
tion. With precision and accuracy.

Take our anti-skating control.

It's there because, quite simply, our
low-mass tonearm skates. No, that isn't some-
thing to be ashamed of. In fact, it indicates
bearing friction so low (less than 40 milligrams,
always) that there's no internal resistance to
skating. Even at Ye-gram. (You'll note that
other arms offering anti-skating devices don't
mention bearing friction. It's understandable.
If bearing friction is high, skating never occurs
in the first place.)

And that's not all.

Qur anti-skating control is continu-
ously variable and dead-accurate. It doesn't
under-compensate or over-compensate. This
means the stylus will track with equal force
on both walls of the stereo groove. Also, our
anti-skating control applies force intermally, at
the pivot, keeping the force constant through-
out the record. You can't do this by applying

a dead weight to the outside of the arm.

Okay, now for our cueing control.

The purpose of cueing is to lower a
stylus to a predetermined spot on a record.
Accurately and gently. If it does neither, or just
one of these things, it's not cueing. It's simply
doing what you could do by hand (that in-
cludes damaging a high-compliance stylus).

Dual’s cue-control is accurate and
gentle. Rate of descent is .5cm/second and is
controlled by silicon damping and piston ac-
tion (which also prevent side-thrust from anti-
skating). And the cue-control works on auto-
matic as well as manual start.

Here are a few more things that
should interest you:

Qur hi-torque motor is a constant
speed motor. It's quieter and more powertul
than a synchronous motor, and turns the rec-
ord accurately. Not just itself. (It maintains
record speed within 0.1% even if voltage varies
+10%.) Qur counterbalance has practically
no overhang (for compactness), and locks in
position to prevent accidental shifting.

By the way, about that fancy de-
sign for overall appearance:

We know that a lot of you wouldn't
even consider a top, precision product if it
didn't look good.

With all that precision, and a price
of only $89.50, the Dual 1015 gets better look-
ing all the time.

United Audio Products, Inc., 535
Madison Ave., . New York, N.Y. 10022. Dualm
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Fig. 17-6. How to phase-shift the trace of Fig. 17-5 so that its distortion component
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nominal (Fig. 17-8).

Just changing the resistance load
may alter frequency response and/or
distortion. But actual loading of the
kind just measured is apt to introduce
reactance elements as well as incor-
rect resistance values.

Simulating Speaker Load

From the impedance characteristic
measured, the minimum impedance is
6.5 ohms (at 340 Hz). The acoustic
resonance adds about 9.5 ohms at 88
Hz. At 66 Hz, the capacitance ele-
ment will be 4/3 times, and the induc-
tance 34 times their reactance values
at 88 Hz, so the resultant shunt re-
actance at 66 Hz will be 12/7 times
the reactance value each has at 88 Hz.
At 120 Hz a similar relation holds,
except that the inductance causing the

NOMINAL
VALUE

”

_.,,«"{‘-1-_1’?_

‘o

.‘_%_%g-—“""* i

300 400500 700 1000 2000 5000

FREQUENCY Hz

rise at higher frequencies is beginning
to have effect and will change matters
slightly.

The reactance at 66 Hz is 64 Ohms,
so the reactance of both capacitor and
inductor elements at 88 Hz must each
be 3.75 ohms. A reactance chart gives
these values as 6.8 milliHenry and 480
microFarad. An electrolytic of 500
mfd with an inductor of 6.5 milli-
Henry will about do for simulating
this. If the dynamic impedance, meas-
ured with the ‘scope at 88 Hz, is
more than 9.5 ohms (for which the Q
at 88 Hz would need to be better than
9.5/3.75 = 2.5) then a resistor should
shunt it down to 9.5 ohms.

Now to simulate the upper-end im-
pedances, without any crossover: at
1000 Hz, the series resistance has not
risen appreciably, and the reactance

OUTPUT & DISTORTION
METER
(or bridge circuit)

AUDIO
OSCILLATOR

AMPLIFIER
UNDER TEST

Y

CHECK
PERFORMANCE
WITH VARYING
LOADS

Fig. 17-8. Check amplifier response and distortion with various output loads, as
well as the nominal one.
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represents about 340 «H. As its value
is falling, it may be simulated by, say,
400 «H with a shunt resistor, Fig.
17-9. At 4000 Hz, the inductance has
halved. and about 2 Ohms have been
added to the series resistance com-
ponent.

This combination suggests a resist-
ance of about 8 to 10 Ohms (it won’t
simulate exactly, because of the fluc-
tuations). Make up this bunch of com-
ponents and see how closely it simu-
lates the desired impedance by con-
necting it in place of the voice coil in
Fig. 17-3. It will probably be close
enough to find out how it affects am-
plifier performance.

Measurement of amplifier perform-
ance into a’' practical load should be
made with such simulated impedance,
rather than actual speaker loads, be-
cause speaker impedances can be non-
linear at working levels, even though
they looked good on the low-level im-
pedance test. The inductors and capa-
citors used in the simulated impedance
should be capable of handling the
levels used for test without appreciable
distortion, and the resistors must be
capable of dissipating the power.

RESISTOR TO LIMIT
DYNAMIC Z AT PEAK

T

—

ADEQUATE DISSIPATION
FOR FULL OUTPUT
Fig. 17-9. A simulated impedance made
up to approximate most of the features
in the curve of Fig. 17-7.

The speaker itself can reflect dis-
tortion that may not be due to the
amplifier directly. If voice-coil excur-
sion exceeds linear response movement
at some frequency, the reflected mo-
tional impedance may be nonlinear
and thus will introduce distortion com-
ponents in measured voltage or cur-
rent. Using passive, non-distorting ele-
ments avoids the possibility.

This does not say that speaker dis-
tortion should not be measured. But
you have to be sure that the amplifier
is not causing the distortion because
jt “doesn’t like” the particular react-
ance combination presented by the
speaker. Then, when you substitute a

AUDIO < JULY, 1967



For the first time...

Full-Range, Full-Fidelity Sound
Indoors or Outdoors with the
JBL FESTIVAL!

Until the introduction of the JBL Festival, the high fidelity listener had to be
content with compromised sound for outdoor applications.

No further compromise is necessary. JBL has taken the famous LE8T and
PR8 (so popular in JBL's Lancer 44 and Trimline 54 indoor systems) and
has housed them in a decorator enclosure of tremendous flexibility. The
JBL Festival is totally portable, water-resistant, and delivers the full spectrum
of sound to patio, porch, pool-side, or lawn. It can be tilted to face the
optimum area of sound coverage and locked with a twist of its convenient
carrying handle. It can even be mounted to eaves or ceiling beams by using
the hangers supplied.

The JBL LE8T is undoubtedly the world's finest full-range transducer, a
61 pound magnetic assembly, larger and more powerful than those used in
most 15-inch loudspeakers...a highly sophisticated suspension for linear
cone travel up to Y-inch...an exclusive pure silver impedance-controlling
ring that increases the speaker's efficiency more than fourfold in the 20,000
cps region...JBL precision tolerances and hand craftsmanship throughout.

JBL's PR8 Passive Radiator effectively doubles the LE8T's bass radiating
area to deliver solid low frequency fundamentals, even out of doors where
bass tends to ““fade'. Atthe same time, the PRE maintains the sealed, weather-
proof character of the L59 enclosure.

The JBL Festival is a superb loudspeaker system for indoor
use. It is the only loudspeaker system designed to deliver
full-range fidelity outdoors as well!

3249 Casitas Avenue, Los Angeles, California 90039

Check No. 116 on Reader Service Card.
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Fig. 17-10. Check amplifier performance into both simulated load and the speaker
unit it represents. This will detect distortion components reflected by speaker.

speaker whose impedance characteris-
tic has been simulated electrically, and
have proved that the amplifier doesn’t
distort with that kind of a load, any
increase of distortion that then appears
must be in the speaker (Fig. 17-10).

Tailoring a Crossover

Now assume we wish to put to-
gether a crossover, with actual speak-
ers for termination, instead of the
idealized resistors. As all dynamic
speakers have an inductive impedance
toward their high-frequency end, it is
useful to pick a crossover design that
uses an inductive element in the feed

to the low- or mid-frequency unit. The
effective inductance of the speaker can
be used as part of the filter. (Fig.
17-11).

First step now is to decide on a
crossover frequency and how sharp
the roll-off should be, as well as what
impedance to use. The impedance
curve (Fig. 17-7) suggests 8 ohms as
nearest standard. Tweeters will have
to be matched to this, somehow.

A test of the speaker's frequency
response, either measured in an ane-
choic room, or listening to it critically
as an oscillator is swept through the
range, suggests that this woofer is

e——r——= §

© O
.

UNIT

Fig. 17-11. Available constant-resistance crossover configurations up to 18 db/
octave, showing the ones (a, d and e) that lend themselves to allowing for voice-

coil inductance.
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“good to” about 2000 or 2500 Hz. As
it does not “drop dead” suddenly, a
medium slope crossover is desirable.
Probably the best type to allow the use
of voice-coil inductance as part of an
element is the configuration of Fig.
17-12 (also Fig. 17-11, d).

A similar check on the intended
tweeter’s impedance shows that, al-
though it is rated at 8 ohms, its im-
pedance is about 4 ohms in the range
of 2000 to 2500 Hz. For the matching
to be correct, either two such tweeters
are needed in series, which will de-
crease the sensitivity at higher fre-
quencies, where the impedance of each
| —

TWEETER

3

§
LTy
|

O

N

o

Gor——9

Fif. 17-12. The final choice for the job
discussed in text. All reactances should
be 0.707 times Z_ at crossover.

comes closer to 8 ohms, or the series
capacitor of the crossover that feeds
the tweeter needs changing to allow
for this.

According to design data obtained
from a handbook, each element in the
configuration of Fig. 17-12 should
have a reactance of 0.707 times
the working impedance at crossover,
which works out to 5.6 ohms. From
this, the theoretical values for a cross-
over frequency of 2500 Hz would re-
quire two inductances, each of 360
#H, and two capacitors, each of 11.5
»F.

The woofer contributes about 230
#H at crossover frequency, so the out-
put to the woofer needs only about a
120- to 150-«H inductor to make up
the 360 total. The tweeter needs an
additional reactance of about 4 to 5
ohms (its impedance is already slightly
capacitance-reactive, otherwise a larger
value would be needed) making up a
total required capacitive reactance of
10 to 11 ohms, requiring a capacitor
of 5to 6 uF.

Set this whole thing up (Fig. 17-
13), and check its impedance charac-
teristic to see how well it matches
throughout the range affected by cross-
over (about 500 to 8000 Hz). Also
listen as the frequency is swept over
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A’r@ you one Qf the 6%06])#’/0"8? For the most astonishing set of specifications
you've ever read, write “Exceptions,” Marantz, Inc., 37-04 57th St., Woodside, New York 11377,

Department A-17. rmaaamr-aamnilw

A SUBSIDIARY OF SUPERSCOPE, INC.

The Marantz components lllustrated, top to bottom: SLT-12 Straight-Line Tracking Playback System * Model 15 solld-state
120-watt Stereo Power Amplifier « Mode! 7T solid-state Stereo Pre-amplifier Console « Model 10B Stereo FM Tuner

Check No. 117 on Reader Service Card.
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AUDIO MEASUREMENTS
(Continued from page 32)

S5uF
= +— 1
/
360 uH
\
TO 8 OHM —
/
1lufF
\
|
150 uH

Fig. 17-13. Final values for use with the

units measured for the job. Tweeter has

a nominal value of 8 ohms, but actually

is 4 ohms at 2500 Hz, and 8 ohms
above 4000 Hz.

this range at a reasonable power level,
or run a frequency response check in
an anechoic room, if one is available.

We hope we have shown by this
little bit of measurement, that design-
ing a speaker system using crossovers
is, at best, something of a compromise.
As you listen or check under power
conditions, you will probably find that
there is not much audible difference,
unless distortion occurs. The most that
mismatch is likely to produce, of it-
self, is a dB or so variation.

But mismatch near crossover fre-
quency can do more than this, by
causing spurious resonance effects.
This is why it is advisable to check
out impedances in this range. and
tailor the crossover quite specifically
to do the job in hand. Readers have
complained that they have adjusted
component values (either on a bridge,
or by building them up, assuming each
has precisely its designated value, as-
suming such designated values are ex-
act, rather than within stated toler-
ances!) to the second or third decimal
place, only to find it doesn’t sound as
flat as they hoped.

What use is it to build up a 480 uF
value with a 250 uF, two 100 uFs, 25
uF and 5 uF (which does add up)
when the tolerance is given as —10
to + 15 per cent (earlier values were
—20 to +30 per cent)? And electro-
lytics change with applied voltage. on
a long-term basis.

Here is the reason for such readers’
disappointment. They’ve been overly
fussy with component values, to a
theoretical ideal. All this underlines a
motto that is always good, but per-
haps especially so in audio: when in
doubt, measure. y: o
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Tape Guide

HERMAN BURSTEIN

If you have a problem or question
on tape recording, write to Mr. Her-
man Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa.
19107. Please enclose a stamped,
self-addressed envelope. All letters
are answered.

Re-Hash

In the December 1966 issue of Aubio
there was a question as to the possible
reason for the recording signal fading
after 30 minutes or so of recording. and
of the old material playing through. A
reader, I.t. Col. Allen S. Webb, 240
Crestwood Drive, Sumter, S. C., has the
following helpful comments. “I encoun-
tered the same problem with my tape
recorder. 1 was told that the cause was
the tape. and was told not to use a cer-
tain tape since it is abrasive and clogs
heads. 1 changed my type and brand of
tape, only to find that the trouble per-
sisted. 1 decided to remove the head
cover to see if 1 could detect anything
unusual at the time fading occurred. To
my surprise, | noted that after a period
of time the pressure pad (which in the
case of my machine is against the erase
head only) was skewing the tape! There-
fore the erasure of old material was par-
tial or nil, and the tape could not be in
proper alignment with the record head,
although it was about right by the time
it reached the playback head. I used a
fine file to fluff the pressure pad and
applied just a trace of baby powder. No
further trouble! Of course I had a new
pad installed at the first opportunity!”

Also in the December 1966 issue,
there was a question concerning a vari-
able low-pass filter for taping old and
noisy records. My answer was to use
treble cut to filter the noise, although
this would, of course, remove some high
frequencies as well. Reader Steve Keller,
1033 Oakland Rd. N.W., Cedar Rapids,
lowa, offers the following suggestion. “I
believe that the audio bufl was seeking
information on a device known as a
dynamic noise-suppressing amplifier, used
several years ago, which is a gate circuit
that will block noise by attenuating high
frequencies when the signal is at low
volume or contains only low frequencies.
When high frequencies or high volume
are present, the gate opens to give flat,
wide-range response. The noise does not
have to be filtered with this type of sig-
nal because the high volume or high fre-
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quencies will override the noise so that
it is not noticeable.

“The practical effect of the suppressor
is to improve the signal-to-noise ratio by
20 dB, without losing high-frequency
content of the program. Several manu-
facturers used to make this equipment.
I suggest that the reader send to these
companies for information: H. H. Scott
(Type 112-A Dynaural Converter);
Fisher Radio Corp. (Model SAL Dy-
namic noise suppressor amplifier).

“He can also find information and
schematics of all of the units listed above
in the book, “High Fidelity Techniques,”
by John H. Newitt, Rinehart and Co.,
1953. If he can't find this book he might
try writing to the DeVry Technical In-
stitute, 4141 Belmont Ave., Chicago
60641

Q. | understand bulk tape erasers can
be made from TV power transformers.
1f so. would vou please inforin me as to
how 10 go about this.

A. Disassemble the E and 1 lamina-
tions. Replace only the E laminations
and face them all the same way. Snip all
leads except the primary ones going to
the 117-volt a.c. supply. Connect these
primary leads (via a plug, of course) to
your house outlet, and you have a pow-
erful electromagnet which serves as a
bulk eraser. The duty cycle of this eraser
is about one minute on and several min-
utes off. You cun judge the duty cycle
from how hot the eraser gets.

Q. For home recording, confined mosi-
ly to tping FM broadcasts, and occa-
sionallv a phono disc, would the quality
of half-track recording be significantly
better than that of quarter-track?

A. This question has been asked, and
answered, before, but it still looms im-
portantly to those in the market for a
high quality tape machine where the op-
tion of half-track or quarter-track heads
is offered. Therefore we will. consider
this question again in this column. For
home purposes, the quality of half-track
recording does not seem significantly
better than quarter-track. There may be
a slight improvement in signal-to-noise
ratio, and somewhat less of a dropout
problem for half-track recording, but on
the other hund the treble losses due to
azimuth misalignment are more severe
for half-track than for quarter-track. If
you plan to do considerable editing. how-
ever, you will want to record only in
one direction, so then you might as well
get half-track heads.
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Lantern-disguised speaker systems are
placed on either side of the fireplace.
Components are built into a writing
table in the foreground.

DECORATING WITH STEREO HI-FI

Here are some imaginative decor ideas that
illustrate the flexibility of component hi-fi equipment
The rcom settings are part of the [HF-sponsored
'K«EMQ;,"N § exhibit which opened to the public in New York
m"‘a b | City a few months ago.
-

2 At left. we see a recreation room with under-counter,
built in provisions for hi-fi components, and storage
for LPs and magnetic rapes. Note, too, a slide pro-
jector, which can be synchronized with magnetic tape
by adding an inexpensive device. Below it, you can
see a complete stereo hi-fi system, including head-
phones. And directly below, hi-fi equipment is lo-
cated in an open-shelved bookcase, along with a col-
lection of objets d’azt.

T

| A4
’1&% ¥ b
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““MAGNECORD BY HEATHKIT”
STEREO TAPE RECORDER,
MODEL AD-16

The ultimate ambition of most serious
tape recordists is to own a professional
machine, and this Heathkit model cer-
tainly fills the bill ideally. It has three
tape heads, three motors, is solenoid op-
erated with pushbutton controls, has ad-
justable bias control, two VU-type meters,
two speeds (7% and 33 ), and there are
considerable savings in building it your-
self. There have been other recorder Kits,
but with most of them you built only
the electronics section—the transport was
usually factory assembled. But in this
model you actually assemble the trans-
port from scratch.

The machine uses three motors, the
capstan being driven by a belt from a
hysteresis-synchronous motor, and the
rewind and take-up turntables are
mounted directly on the shafts of two
capacitor-start induction motors. Three
solenoids actuate the brakes, pressure
roller, and the tape lifters. There are
three heads—erase, record, and play—
which provides the advantage of having
each head doing only one job and being
designed to do that job best. The truns-
port chassis is a heavy, precision-ma-
chined casting which makes for easy and
rapid assembly. Everything goes together
so easily that the entire trunsport is ready
to be fitted to the electronic section in
less than four hours.

There are three sections to the elec-
tronic assembly—the power-supply cir-
cuit board, the pushbutton switch, and
the main electronic circuit board, and
they uare assembled in that order. The

Equipment
Profiles

power-supply circuit board contains all
the elements of the power supply ex-
cept the power transformer itself. One
of the unusual features of the over-all
design is the use of connecting pins on
the circuit boards which accommodate
matching clips on many of the wires, so
that final wiring simply involves pushing
the clips down onto the proper connect-
ing pins. This is a time-saving feature,
and permits ready access to parts of the
circuitry without unsoldering any leads.

The pushbutton switch assembly is
completed by soldering 13 precut, num-
bered hookup wires to terminals, con-
necting four short pieces of bare wire,
and connecting six disc capacitors. The
hookup wires used throughout the en-
tire unit are numbered on both ends, cut
to the exact required length, and fitted
with the aforementioned clips where nec-
essary. There are 38 of these wires, in
addition to 24 shielded cables which are
made up in the same way, with the ends
stripped or fitted with the clips, as re-
quired. Furthermore, there are 31 more
numbered wires which are made up as
a cable harness. Add to this the fact that
the three dual-concentric recording and
playback level controls are soldered di-
rect into holes in the circuit board, as
are 18 of the 29 connections to the moni-
tor/equalization  dual-concentric switch,
and 18 of the 27 connections to the left/
stereo/right selector switch, and it is
readily seen that construction is simpli-
fied wherever possible. There are still
some parts of the work to be done, how-
ever, since there are 111 resistors, 79
capacitors, 21 transistors, and four diodes
to be inserted in the circuit boards and
soldered in place.

Heathkit model AD-16 stereo tape re-
corder.
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In spite of the large number of com-
ponents, it should be possible to com-
plete the electronic work in 13 hours,
and to have the recorder finished by
about 20. And with a saving of around
$170, this means $8.50 per hour for your
work. On the whole, this is a most in-
teresting kit to assemble, combining both
electronic and mechanical construction.

Features

The recorder provides for the mixing
of both microphone and high-level in-
puts, with separate controls for each
channel. Two VU-type meters are pro-
vided, illuminated when the power is on.
The selector switch provides for record-
ing on either left or right channels, or
on both for stereo, and a monitor switch
permits one to listen to either the source
or to the tape, thus allowing instant com-
parison. Another switch changes equali-
zation for either 7Y2 or 3% ips. At the
left side of the control panel are two
microphone input jacks; at the right,
two headphone monitor jacks. The six
pushbuttons, from left to right, are re-
wind, record. record safety, stop, cue,
play, and fast forward. On a recessed
panel on the back (or bottom) of the
housing are the high-level input phono
jacks, and two pair of output jacks—
montitor and tape. The monitor output is
switchable from source to tape, whereas
the tape output is off when the monitor
switch is in the source position. The
source output and the VU meter feed
are taken from aheud of the recording
equalization circuit, so the meter indica-
tion is truly in accordance with the sig-
nal, as it should be, but as it isn't in
some machines. The rear recessed panel
also accommodates the line fuse and is
equipped with two large knobs on which
the power cord may be wound for trans-
porting.

Bias frequency is approximately 84
kHz, and provision is made for adjust-
ment of the bias current to suit the re-
quirements of the tape.

Performance

All of this description of the AD-16
leads up to only one thing—the perform-
ance—and in this area the recorder is
superb. Response curves are shown in
Fig. 2 for playback from a standard
tape and for the record/play operation
at both speeds. Both are within specifica-
tion. Hum and noise, measured by set-
ting an external meter at 0 dB when the
distortion measured 3 per cent, and while
still recording the input was removed
and the tape noise and hum noted. The
figure was 53 dB at 7'2 ips, 49 at 33.
An input of 0.25 mV was required at
the microphone jacks to provide a 0 dB
indication on the VU meters with the
gain control at maximum, and 220 mV
was required at the high-level input. The
output signal for a tape recorded at 0
on the VU meter was 1.1 V. Distortion
at the same recording level was 1.2 per
cent. Wow and flutter measured 0.1 per
cent at 7Y2 ips, and 0.14 per cent at
33.

(Continued on page 38)



" ®187 Shure Brothars, Inc.

=
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‘}o‘a SHURE BROTHERS, INC.
> o 222 Hertrey Ave., Evanston, I1l. 60204

Attention: MB. ROBERT CARR—Manager,
Professional Produrts Division

YES! I’m in-erested in seeng all the new Shure Professional
Microphones, Circaitry, Cartridges, Tcne Arms, Ete. Send me your
new catalog. (AL No. 312)

NAME. . . 3 == .
COMPANY = ; : — : -
ADDRESS S I

CITY . STATE___ _ZIP

vt oveveswsvelvoivwbow §
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Fig. 2—Response curves from 714-ips standard test tape and for record/playback
at 71, and 33/ ips. Both channels averaged less than = 1 dB deviation.

With these performance data, com-
bined with the smooth operation of the
machine, its handsome appearance, and
its ability to accommodate 8V2-in. reels,
it is readily seen that the owner may
well be assured that he does have a
truly professional machine.

The basic kit is priced at $399.50, and
the optional walnut base is an additional
$19.95. For mounting in a cabinet or a
wall, an extruded aluminum mounting
ring is available at $4.75, and $9.95 buys
a pair of drawer slides which work with
the walnut base for a pull-out mounting.
The recorder measures 17 in. wide by
13% in. deep by 8% in. high, exclusive
of base, which is slightly larger. (The
recorder may be used either vertically
or horizontally, and could be rack
mounted if desired.) Weight is about 45
pounds. Check 1

SHARPE HA-660-PRO
STEREQO HEADPHONES

Evaluating headphones must be some-
what subjective—without certain specific
types of ear-cavity adapters and suitable
microphones, the purely objective mea-
surements are just not possible. Within
limits, however, it is possible to check
certain of the manufacturers’ specifica-
tions, and when one has available a num-
ber of different models, one can make
some comparisons. We do know that
most high-quality phones of today will
go higher than we can hear consciously.
We have had some experience in reading
code at 24 kHz yet not being conscious
of hearing anything. That was, however,
some 20 years ago, and we have been
told that the high end of one’s hearing
drops down considerably as the years
go by.

We have had the fun of comparing
three sets of Sharpe phones—the HA-10,
the HA-660, and the latest HA-660-PRO.
Audibly, there isn’t so very much differ-
ence between them, it appears. They all
had excellent frequency response, all put
out very close to the same volume, and
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all looked about alike. (All are dynamic
types.)

Sharpe phones are the tops in appear-
ance—the housing is a finely-finished
plastic, glossy and smooth, and the “pad-
ding” for the ear consists of liquid-filled
semi-rectangular “doughnuts” which pro-
vide an excellent seal—with them on,
we couldn’t hear ourselves snapping our
fingers. The phones can be worn for long
periods without the slightest discomfort,
even while wearing glausses. The main
“baffle” in the phone is set at a slight
angle, and with considerable foam pad-
ding around the unit itself, it appears
that there is some feed of sound energy
from around the baffle. Whatever the
principle involved may be, it certainly
results in exceptionally smooth sound,
with no audible peaks. We were able to
make primitive measurements of output,
and found that it was possible for a mi-
crophone to hear 23 to 25 kHz. The
specs claim 35 kHz, but we are not sure
about our coupling between the phones
and the microphone. Since most of the
bass response depends on the tightness
of coupling to the ear, these models
should come out well up in the scale,

Sharpe Model HA-660-PRO stereo head-
phones.
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for the air seal is about as good as it
could be without squeezing the head un-
duly.

The HA-10A, the lowest-priced model,
was fitted with a plastic parallel cord;
the HA-660 PRO-VC had a deluxe nylon-
braided round cord, using tinsel con-
ductors for extreme flexibility, and each
channel had its own volume control and
a fuse—a standard plug-in 0.3-amp. type
with a plastic covering cap which un-
screws to permit changing if overloading
occurs.

The latest model, the HA-660 PRO,
also had the fuses and the round nylon-
braided cord, but no volume control.
The model we had was intended for use
on speaker lines, but another model
(HA-660/PRO-500) designed for 500-
ohm lines is available. The PRO is a
model which should satisfy any user,
largely because of its smooth response,
but it is also a handsome product in
every particular, as well as comfortable
to wear. If the cord were detachable
(optional at extra cost) we can envisage
some people wearing the phones just to
keep out unwanted sounds. With the
phones on, one gets the feeling of being
in an anechoic chamber until they are
plugged into a phone jack, and then one
is immediately in the recording studio.
The HA-660 PRO is priced at $60.00 for

the pair. Check 2
FISHER SPEAKER SYSTEM,
MODEL XP55

The Fisher Model XP55 two-way,
bookshelf speaker is just over one cubic
foot in volume (10 in. high x 20 in. wide
x 9 in. deep); small enough to fit in
almost any location you wish to place
it. Bass and mid-frequencies are repro-
duced by an 8 in. “free piston” woofer,
an air-suspension system whose marque
denotes heftier-than-expected bass re-
sponse from a small enclosure. It has a
three-pound magnet, 1% in.-diameter
voice coil, and about a 33-Hz free-air
resonance {according to specifications).
Mid-range and high frequencies are re-
produced by a 22 in. cone-type tweeter
that features %4g in. voice-coil diameter
and a Y2-pound magnet. A 1000-Hz
crossover network with a 12-dB-per-
octave rolloff divides the frequency spec-
trum between the two speakers.

There are no balancing adjustments
available to boost or lower high frequen-
cies in relation to bass and mid-range
frequencies, but one can employ an am-
plifier’s treble control to good advantage
if the listening environment dictates it.
Impedance is 8 Ohms. The handsome
enclosure, which is veneered in dark,
oiled walnut, and has a dark brown rat-
tan grille cloth. can be used either ver-
tically or horizontally, according to whim
or decor needs.

Performance

The XP5S5's frequency response, av-
eraged from measurements taken in five
room locations (with compensation ap-
plied for calibrated microphones and
room characteristic) and outdoors, was
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from 40 Hz to 19 kHz =+ 10 dB. There
were no major irregularities in the re-
sponse curve. Bass dropped off rather
sharply below 60 Hz; the top end com-
menced to decrease after 13 kHz, being
5 dB down at 15 kHz.

Tone-burst tests showed the XP55 to
be a smooth, well-damped performer,
confirming the absence of significant re-
sponse irregularities or ringing. Low- and
high-frequency tone bursts, taken one
foot away from the active driver, pointed
to the small system’s ability to handle
transients very well. For example, it re-
quired only two cycles for the speaker
to reach full output on tone bursts of
2.8 kHz and 300 Hz. High-frequency
dispersion was within the speaker sys-
tem’s rating of 90 degrees, which is
average for a cone tweeter. Though the
XP55 will operate with lower-power am-
plifiers, we recommend 25 Watts rms or
higher for use in a 12 foot by 18 foot
room. The higher power would enable
listeners to reap the full benefits avail-
able from this low-efficiency system.
Power requirements would be lower for
use in smaller rooms, of course.

In listening tests, made in a relatively
live room, the XP55 sounded clear and
well-balanced. Trying to establish some
meaningful reference point to describe
its “sound,” we’d say that the speaker
system leans more toward the mellow
side as opposed to exhibiting a “bright”
sound. At normal listening levels, the
bass line was solid. Only the lowest oc-
tave was missing, but we have not heard
this octave reproduced in other speaker
systems of this size, either.

As is often the case with transducers,
technical specifications do not always
tell the whole story. The XP55’s, for ex-
ample, do not exhibit the feeling of arti-
ficial “presence” that some other speakers
do. This is all to the good for many
people, who abhor middle frequencies
that are somewhat projected. Re-examin-
ing our curves, we can only deduce that
the strong upper-bass response, along
with a flat middle-frequency response, is
responsible for this pleasant listening ex-
perience.

Though the XPS55 is not the type of
speaker system that would likely be
chosen to fill large rooms at very high
sound pressure levels, its excellent char-
acteristics are quickly recognized in
smaller rooms, at normal listening levels.
Without doubt, a pair of Fisher XP55’s,
at $59.50 each, should be a good choice
for a small room, with a budget allow-
ance at hand. Check 3

Building ourown transistors has its advantages... Listen.

The new TA-1080 employs 30 Somy
silicon transistors, somz built specially
for this integrated stereo amplier.

The TA-1080, modesily-powered hear
to the highly-regarded Sony TA-1 127,
delivers 90 watts IHT .power to 3
ohms, both channels operating. Dis-
tortion is virtually nan-existent at 1l
power levels—less thaa 0.1% at =
wat: and 0.15 at rated eutput. Overgll

frequercy -=soonse is flat from 30 to
100,C0C Hz (+0 db/—2 db). Damp-
ing fector and signal-to-noise ratio are
excel emt. The control facilities are
everything »ou’d expect from the most
deluxe unitz,

The TA-1080,$299.50 (suggested list).
Hear it at your high fidelity dealer.
Sony Corp. of America, Dept. H.,
47-47VanDam St L. I.C.N.Y.11101.

Check No. 119 on Reader Service Card.

This is our idea
of a well rounded
speaker.

Forget the frills of a §
hand-rubbed walnut fin- :
ish, statuesque originaL
ity and ]anguage like
that! \WWhen you l)uy a
speaker, you're buying
performance. Sound]
The Roya[ Grenadier
9000 is our idea of a
true-to-life speaker sys-
tem. Its revo[utionary
die-cast divergent acous-
tic lens assures fuller 4
frequency and separa-

is just so much

Check No. 120 on Reader Service Card.
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tion, p]us broader sound
propagation across the
entire spectrum. All in
all, it rounds out the
most significant ad-
vances in stereophonic
reproduction] The fact
that we've added a flaw-
less imported marble top
more
icing. For color litera-
ture and nearest dealer,

wite: EEMPIRE

B4S GTEWART AVE., GARDEN CITY, W.Y.



The Classics

+ EDWARD TATNALL CANBY
 OSCAR E. KRAUT
« MARVIN ROTBARD
e LIONEL RUDKO

Toscanini Broadcasts

A Toscanini Treasury of Historic Broad-
casts—Never before released. NBC
Symphony, soloists, Toscanini. (1940-
1949).

RCA Victor LM 6711 (5) mono
There are indeed treasures of vari-
ous sorts here, chosen from the vast
number of broadcasts by the NBC
Symphony that took place betwecn
1940 and 1949. There ure also some
moderately notable Klinkers, historic
too, though not stresscd in the pub-
licity. Both in the music and in the
technological aspects of these well-
remembered events, as taken down
by NBC engineers for posterity.
Added together, these elements stll
add up to an absorbing album, worth
any listener’s time. But virtually every
one of the works included can be had
in much more satisfactory recordings
elsewhere, both musically and tech-
nically, and this is as it should be.
The great glare of high-pressure pub-
hcity which attended the broadcasts.
the atmosphere of almost hysterical
intensity, was not the sort of thing
conducive to careful music making
and decidedly no atmosphere for the
permanence and “repeatability” of a
recording. These sounds, then, are of
historic interest as nwch for their
faults (as records) as for their virtues.
On the ten sides are Haydn,
Brahms. Sibelius, and Shostakovitch,
works both well known and less fa-

miliar. Two Shostakovitch  sympho-
nies, the humorous early No. | and
the super-mammoth No. 7 (“Lenin-
grad”), then very much loaded with
war-time (1944) emotional connota-
tions. the Second of Sibelius and his
“Pohjola’s Daughter,” The Haydn No.

40

99, and the rarely heard Symphonie
Concertante, the “Haydn” Toy Sym-
phony. (here rightly ascribed to Leo-
pold Mozart) and three works of
Brahms, all unusual—the Serenade
No. 2. the “Gesang der Parzen” and
the Liebeslieder Waltzes of Op. 52.

As always with Toscanini, every
single one of these works comes out
at a speed just a little faster than
you would have (hought humanly
possible. And. as always, all these di-
verse works somchow manage under
Toscanini to sound like Verdi, Ros-
sini, or Puccini. Sometimes this is for
the good, as in Bruhms, who can be
overweight, or Shostakovitch, who
tends towards the rhinoceros-hippo-
potamus approach. But it is bad for
Haydn, who is never any good in a
tense atmosphere, anyhow. And bad
for Sibelius, who thrives on relaxed
longwindedness and sounds worse und
worse as you push him harder and
harder.

Being high-tension broadcasts, these
pertormances are full of dreudful
bloopers—mistakes, out-of-tune chords
(like the beginning of the Haydn
Symphony), out-of-ensemble rhythms,
muffled solo passages, scur notes
galore, messy detailwork. Inevitable
(and somebody has got to say it!).
But objectionable in the listening,
nevertheless. There are dozens ot pas-
sages here which would make any
modern recording producer turn pale
with horror and order a dozen re-
takes. What more can we expect?
There were no retakes. after all. My
only objection is—as for years—the
publicity which implies utter perfec-
tion to all that Toscanini (ouched.
Just listen for yoursclf.

As to the recording, we all re-
member it, those of us who lived in
the AM days. Actually, the older re-
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MUSIC AND
RECORD REVIEW

cordings here, from 1940, 41, 44, are
the best sounding musically, though
restricted in highs. The 1949 record-
ings are brighter but also more dis-
torted. Not exactly commendable for
that late date.

The sound would be far from ob-
jectionable, even so, if it were not
for the most monumental technical
blooper of all, the famous “sound”—
or lack of it—of Studio 8-H, the
nearest thing to an anechoic chamber
ever devised for concert performance.
It is presented here unchanged. Not
verv much can be done, indeed, to
“enhance” such incredibly dead sound.
So you'll have to get used to hearing
vour Brahms, Shostakovitch, Sibelius
in a closet. The orchestra, even at
high volume level, sounds about three
feet wide.

Too bad to have to stress the nega-
tive so much. Toscanini was a tre-
mendous personality and you can hear
it in this playing easily enough. But
after thirty vears of RCA publicity,
piled up as regularly as the snows
and rains of the seasons. one rebels
at too much of a corporate much-
ness. Yes—he’s GOOD!' But not that
good. ET.C.

Classic Piano

Beethoven: Sonata No. 29 in B Flat
(‘"Hammerklavier’’). Beveridge Webster,
piano.

Dover HCR ST 7008 stereo
Dover's man Webster is one of the

best pianists around for the big, serious
muasterworks that contain even more
thought than bravura Beethoven, for
instance.

The “Hammerklavier,” at the very be-
ginning of the late-Beethoven period. is
open to more differences in interpreta-
tion than, perhaps. any other of the
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Beethoven sonatas. It can be heavy and
thundering, light and passionate, gentle
or violent—and all versions, if done with
musical understanding, seem to justify
themselves with remarkably little trouble.
Webster, now just under 60, is of the
generation that was just beginning to
play the hard, tense, spare “modern”
style of the 1930’s and 40’s; he still
retains much of the warmth which pre-
vailed in his master, Artur Schnabel’s in-
terpretations — he is an outstanding
Schnabel follower—and also the high
sense of over-all architecture of that
school of Beethoven pianism. He plays
with some of the agonizing intensity of
the next generation, often hard, often
very fast, but not yet with the steely,
almost cynical harshness of the young
pianists of the war years.

It is a good sound and a fine interpre-
tation, very musical within these “param-
eters” of style. ETC.

Schumann: Symphonic Etudes, Op. 13;

Scenes from Childhood. Paul Badura-

Skoda, pf.

Westminster Collectors Series W-9342
mono

Schumann: Concerto in A Minor; Etudes

Symphoniques. Dame Myra Hess, pf;

Philharmonia Orch., Schwartz.
Seraphim 6009 mono

Two unusually fine piano reissues here,
both including that once-war-horse, the
Schumann Etudes Symphoniques for solo
piano, a work in a grand bravura style
(“symphonic”) that is increasingly hard
to carry off successfully these days.

Dame Myra Hess’ Schumann was the
finest of her generation, before and dur-
ing the Second War. Her Schumann Con-
certo (the Schumann Concerto) was
definitive. Though this version of her
great performance came late, it has the
essence of that interpretation, very sel-
dom matched for convincing naturalness
and authority. There’s nothing else like
it. Her piano FEtudes, too, have that
combination of grand, theatrical styling
and heart-on-sleeve intimacy that is the
key to Schumann playing. A splendid,
unbeatable and classic performance, this
too.

Badura-Skoda, much younger and out
of Vienna, has the qualities of gentleness
and sincerity that are right for Schu-
mann, and his technique—at least on
records—is big enough to get over the
grand Etudes though they are a bit thin-
ner and less magnificent than Dame
Myra’s. He adds several “extra” varia-
tions, not usually played, which will
astonish those who know the music well.

ET.C.

Schubert: ‘““Wanderer” Fantasie; Mo-

ments Musicaux. Paul Badura-Skoda,
piano.

Westminster WST 17110 stereo

On the regular Westminster label in

stereo, this is a new recording from

Westminster’s long-time piano standby.
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The huge, tone-poem-like “Wanderer”
Fantasie (based on one of his songs, by
that name) is one of the toughest musi-
cal assignments any pianist can tackle,
both in the finger technique (millions of
little notes, to be integrated into big
shapes) and in the sprawling architec-
ture, which forecasts the whole span of
later symphonic writing of the 19th cen-
tury. Not to mention the ever-weird
Schubert harmony-changes, which must
be heuard, not merely played, by the pia-
nist.

In @ way, Badura-Skoda isn’t “big”
enough for this massive work, which
many pianists manage to project in one
piece via sheer pianistic thunder. This
gentler pianist does it by more musical
means, which is better though it tends
to mire us down now and then in the
endless and loosely organized details of
a very long piece. He really understands
the work.

The smaller Schubert Moments musi-
caux are absolutely delightful. Pure Vien-
nese, and there Badura-Skoda is wholly
at home. E.T.C.

Haydn: Piano Sonatas Nos. 20, 23, 52.
Martin Galling, piano.

Nonesuch H-71143 stereo

The Haydn piano sonatas, overshad-
owed by the showier but more precious
Mozart sonatas, are coming back—and
about time. They’ve always been prized
by a few of us, both listeners and pia-
nists, for their unassuming grace and
their often inward-looking content, al-
ways bigger and more important than the
outward sound. They are real solo so-
natas, solo for private appreciation, not
for concert-style bravura.

Galling does a sensitive job with these,
two middle-period ones and one very
late, the famous FE flat sonata of
1794 that is already semi-Romantic in its
passionate expression, its big chords, its
astonishing harmony changes. His piano
is a European Bosendorfer, generally
thought to be the nearest of modern
makes to the smualler piuno for which
Haydn himself wrote. ET.C.

Organs

Buxtehude at Luneburg—The Glory of
the Baroque Organ. E. Power Biggs,
organ at St. John’s, Luneburg,
Columbia MS 6944 stereo
E. Power Biggs, Columbia’s long-time
walking advertisement for the Baroque
organ, is at his best when inspired by one
or another of the great historic organs
of Europe, such as this superb large in-
strument, dating in part from as far back
as 1550. It was already famous, and 150
years old, when Bach studied in Liine-
burg as a youth. Buxtehude, who was
famous in the same region, probably
played on it himself, slightly earlier.
This is a well-organized recording on
the dual theme of the music and the
organ itself, which are perfectly suited
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to each other. The music is superb, seri-
ous but also, as always, full of good
humor and a certain peasant-like plump-
ness and color—not nearly as “heavy”
as Bach’s later music. The organ is mar-
velous. E. Power Biggs is not the subtlest
Baroque player around, but he does have
imagination and enthusiasm—very much
needed in this music. It shows in his
playing, decidedly. You’ll like old Buxte-
hude!

The Columbia recording is excellent,
just right for the music and the reverber-
ant acoustics. Not too close, not too
distant, and clean, too, except for some
buzzy intermodulation in one particularly
tough passage at the end of Side 2, ac-
companied by a barking dog. E.T.C.

Die Alte Orgel. (Burgkirche Valeria,
Sion; Pfarrkirche in Vouvry). Siegfried
Hildenbrand.
Telefunken SAWT 9498-B stereo
Here are two smallish old organs in
the Valais, Switzerland: one of them, at
Sion, is claimed to be the oldest playable
organ in existence, dating from the late
Gothic period in part, that would be, per-
haps, as far back as the 130(0’s. The
other, in Vouvry, is much younger, dat-
ing, indeed, from the early 19th century,
the tail-end of the classic organ period.
The recording is, somehow, out of
focus in its presentation—I might say,
crosseved. The very old organ is a chaste
little instrument, somewhat out of tune,
and the music played on it jumps dis-
turbingly in mid-side from very old
(Obrecht) straight into some rather juicy
Italian stuff of the early 18th century.
The music of the second side, played on
the more sonically varied Vouvry organ,
is at least consistent but, again, confusing
—it is all French Baroque, by Daquin
and Clérambault. The organist is clearly
more at home in this latter music. The
older works sound stodgy.
Recording is. for U.S. tastes, somewhat
distant and too diffuse in detail, without
much stereo impact. ET.C.

Bernardo Pasquini: 15 Sonatas for Two

Organs / Harpsichords. Marie Claire

Alain, Luigi Ferdinando Tagliavini.
Music Guild MS 139 stereo

Pasquini was a keyboard man, con-
temporary of the famed Corelli (a gener-
ation older than Bach, Handel, and Co.).
These little “echo” sonatas were written
mostly in a simplified figured-bass format,
no doubt intended to be “realized” di-
rectly from the figured shorthand at the
keybouards. They are not necessarily for
either type of instrument, go equally well
on organ or harpsichord and, indeed. do
a lot to show how closely related those
two instruments were. Side one is on or-
gans, side two on harpsichords.

The music is light and charming, the
harmonies solid and interesting, so strong
that there could be no possible ambigu-
ity in the playing of the sketchy figured
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bass. Many bits of melody and sequence
are berv much like D. Scarlatti—but his
famous little sonatas came manyv years
later. Pasquini was no doubt part of his
Italian inheritance of style.

Here we are once more in that enor-
mous Basilica at Bologna with its pro-
digeous reverb time and its two oppo-
sitely placed old organs. Good! The two
harpsichords have a similar acoustic set-
ting, with just the right side-to-side play
for the sense of the sonatas. ET.C.

Lighter Moods

Sabre Dance: Philadelphia Orchestra,
Ormandy, cond. (collection)
Columbia MS 6958 stereo

Here is yet another of the endless col-
lections that Columbia spills forth, alter-
nating, it would seem, between the Phila-
delphia under Ormandy and the New
York Philharmonic under Bernstein.
What a waste of talent!

Not that anything is less than top
notch. We are dealing with prime skills
here. Only, there must be more important
music. Of the 13 selections here 2 are
the same as on a receni Columbia/Bern-
stein outing. And who needs another
Russian Sailors’ Dance of Tchaikovsky
Trepak? (And on those two 1 prefer
Bernstein anyway.)

Khachaturian is represented three
times. There is the title work and there
are the Gulop from Masquerade and the
Rose Muaiden Dance from Gayne. Shosta-
kovitch. Rimsky-Korsakov. Prokofiev,
Kabelevsky, Mussorgsky, and Borodin
are also represented, the last named by
the Poloversian Dances. Perhaps this al-
bum should have been called Russian
Music.

1t’s almost embarrasing to say that Or-
mandy and his Philadelphians scintillate
with this kind of music. They are made
for much more. M.R.

Falla: EIl Amor Brujo. Ravel: Rapsodie
Espagnole; Pavane for a Dead Princess.
Victoria de los Angeles; (New) Phil-
harmonia Orch., Giulini.
Angel 36385 stereo
The great Spanish lady, De l.os Ange-
les, sings only briefly on this record, in
the outer movements of the Falla. The
rest is all instrumental, in the Spanish
manner. The music is rather low-pitched
for her but she knows the “gutsy” Span-
ish style required for the two brief
solos and does them well. But there is
an oddly muffled sound to her voice—
not in the orchestra. 1 don’t know why.
Technically this disc is an outstanding
example of current technology in respect
to SILENCE. You will notice at once
how the music of the opening measures
retires down into pianissimo—and then
on down still further. Not a tick or a
pop for minutes on end and barely any
noise at all in the background—just
enough to give a proper hall sense.
(After all who wunts an anechoic cham-
ber sound?)
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Though the two recordings seem to
have bridged the gap between the old
and new Philharmonia orchestras, cor-
porately reorganized, there is no impor-
tant difference between the pair. I liked
them both. ET.C.

Tales From Vienna: The Boston Pops,
Arthur Fiedler, cond.
RCA LSC-2928 Stereo
Here is a delightful bon-bon from Bos-
ton. Seven Viennese pastries from Jo-
hann Strauss, Jr.: Tales from the Viennu
Woods, Artists  Quuadrille, Egvptian
Muarch, the Gyvpsy Baron: Overture,
Champagne Polka, Wine, Womaun and
Song, and the Excursion Train Polka.
And as an extra vorspeise the Fireproof
Polka of Josef Strauss.
It’s clear, even on casual listening, that
a good time was had by all. Fiedler is
in lilting form and his Boston players
fall right into the spirit he casts for
them. Well, perhaps it’s not the real
Vienna that peeks forth from discs that
do come out of that fabled city. But no
matter. This is a sort of music to enjoy,
not analyze. And what RCA has done is
provide a most enjoyable time for us all.
M.R.

Opera

Verdi: Don Carlo. Christoff, Filippeschi,
Gobbi, Neri, Stella, Nicolai Orchestra
and Chorus of the Rome Opera, Santini,
cond.

Seraphim 1c—6004

By and large, Angel has performed a
commendable service for the record col-
lector through its reissuance of some of
its early masters on the Seraphim label.

This recording of Don Carlo, sadly, is
one of their less successful efforts. To
begin with, Don Carlo as a work in it-
self is not of first-rate calibre. It is not
in the class of Otello or Falstaff in musi-
cal consequence, nor does it contain the
“hit” arias of the more popular operas.
Nevertheless, that it contains sufficient
elements to include it in the repertoire
of great operas, cunnot be denied.

The recording itself is technically in-
ferior to some of the other Seraphim
releases, having excessive distortion of
the high-level passages, particularly the
choral ones.

Christoff and Stella, as King Philip
and Elizabeth, carry the bulk of the bur-
den and bring what vocal consistancy
there is to the album. Mario Filippeschi
as Don Carlo has a good voice but is
erratic and uncontrolled, singing some-
times well and sometimes poorly through-
out. Tito Gobbi and Elena Nicolai are
similarly spotty, unusual for these two
artists. To devotees of this opera, I rec-
ommend either of the later recordings by
London and Deutsche Grammophone,
with a leaning towards the London ver-
sion.

The Doves and Hawks of today might
be interested in this dialogue between
Philip and Rodrigo, to wit; Philip, “Only
with blood<hed could 1 give peace to the
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world.” Answers Rodrigo, “Do you think,
by sowing death, to plant for future
years?” History never changes, only the
time in which it is made. LR

Gerard Souzay Sings Operatic Arias.
Orchestre Des Concerts Lamoureux,
Serge Baudo, cond.

Philips PHS 900-109

If you are a smorgasbord lover you

should find a good deal to enjoy in this
recording by Philips.
Gerard Souzay is an old friend and a
mature and sensitive artist. His accom-
plishments as a singer of art songs are
well known. He is less familiar in op-
eratic roles. Therefore, this disc prom-
ised to be of unusual interest and doubly
50 because of the choice of repertoire for
the recording. There are a few of the
war horse brand of arias from The Mar-
riage of Figaro, two from Don Giovanni,
The Pear! Fishers, and Orfeo ed Euri-
dice, but the less familiar selections add
the real spice to the dish. In particular,
1 refer to La Jolie Fille de Perth, Ham-
let, and Romeo er Juliette.

The former are performed in a pro-
fessional manner, but lack excitement
and lustre. The Mozart Fin el’han dal
vino immediately brings to mind the muag-
nificent Pinza, unsurpassed to this day.
The latter French group however, are a
real delight, here Souzay is in his idiom.

If you are tired of the same old fare,
which most excerpt records are, this one
will titillate your palate. Conductor Serge
Buudo does a more than first-class job
in collaborating. He deserves a great
deal more exposure. L.R.

Puccini: Opera for Orchestra. Kingsway
Symphony Orchestra, Camarata, cond.
London Phase 4 SPC 21019 stereo

La Boheme, Madama Butterfly, Tosca.
and Turandot are the operas treated to
these arrangements by conductor Cama-
rata, L must confess that 1 was prepared
to dislike them on two counts. First, |
take my opera the way it was written.
Second, 1 do not have a high regard for
these Phase 4 records. | must say that on
both counts [ must do some reconsider-
ing.

Puccini’s lush melodies translate well.
Camarata has dealt tenderly with them.
Perhaps he might be called over-lush
both as arranger and conductor. But it
does not matter. Puccini music fares
properly under such treatment. His ap-
proach is on the order of musical mon-
tage and I am inclined to feel that his
belief is vindicated. He has captured the
breath of Puccini’s sound.

Phase 4 is Phase 4. It continues to
present discs that are cut at altogether
too high a level. Too much. With current
generation cartridges you can get away
with it. But is it necessary?

The fact is that this is a startingly
clear record except at a climax. Then 1
fear, it becomes ulmost too much for any
cartridge. It’s a pity, for Puccini/Cama-
rata deserve better. M.R.
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Old Standards

Tchaikovsky: Symphony No. 6 in B

Minor (Pathetique). The Philharmonia

Orchestra, Carlo Maria Guilini, cond.
Seraphim $-60031 stereo

Why is it that ITtalian conductors have
seemed to have so thorough a way with
this Russian master’s music? Toscanini
was its ultimate master and here is a
successor. This recording must be fairly
recent, it’s my first encounter with it. But
it will not be my last.

From the subdued opening of the
Adagio of the first movement, Guilini is
in firm command. He builds, oh so care-
fully, as the natural tension of the work
increases. His exposition of detail is out-
standing.

This last work of Tchaikovsky is filled
with musical contradiction. I can not yet
accept the final movement as logically
following the vivace third movement. Did
Tchaikovsky know he would be dead in
a matter of weeks after the premiere per-
formance? He died of cholera contracted
by drinking unboiled water. Did he know
this and thus commit suicide? Or was it
an accident. Musicologists will argue that
one forever, I expect.

But no matter. Seraphim has done a
real service by issuing this work. T would
recommend it at the high price usually
reserved to the prime labels. At the bar-
gain you can get Seraphims for, this is
the Tchaikovsky No. 6 to have. M.R.

Elgar: Five Pomp and Circumstances
Marches, Froissart Overture, Elegy for
Strings, Sospiri. New Philharmonia or
Philharmonia Orchestra, Barbirolli,
cond.
Angel S 36403 stereo
It becomes almost redundant to say
that there are not nearly enough Elgar
works in the current catalogs. The Pomp
and Circumsiance March, No. I in D
major is certainly well known and must
be represented in many a collection. But
there are four more gems that comprise
the Opus 39 and they are given a rousing
hearing here. Sir John and either of the
orchestras here represented have an es-
tablished affinity for Elgar’s music. At
least four other albums on the Angel
label have been conducted by Barbirolli.
And if memory serves me correctly, he
is a concert hall champion too. M.R.

Russian Orchestral Masterpieces. Tchai-
kovsky, Glinka, Borodin, The Czech Phil-
harmonic Orch. Karel Ancerl, cond.
Crossroads 22 16 0086 stereo
Tchaikovsky is represented by the 1812
Overture and the Capriccio Italien,
Glinka by the inevitable Russian and
Ludmilla, and Borodin by In the Steppes
of Central Asia.
1 was prepared to dismiss this disc
rather casually, the sound is so-so, the
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playing is marred by bloopers. Then 1
listened a bit more carefully. It would
seem that these are first-take recordings
with no attempt to correct small errors.
The whole effect, therefore, is one of
considerable spontinaety.

At the same time, I can’t get too ex-
cited about the conducting job. Ancerl
is somewhat erratic in his beat. And
Crossroad’s sound secems as if the wrong
road was crossed. (Crossroads is a sub-
sidiary of Epic which is, in turn, a divi-
sion of Columbia—they all belong to
CBS, Inc.) Crossroads is the low-priced
entry and, if this sample is typical, it
would seem that they are trying to dis-
courage the buyer of $2.50 records.

I just don’t see any need of this record.

M.R.

Choral

Choral Hymns from the Rig Veda. Opus
26, No. 3; Savitri, Chamber Opera Opus
25, Janet Baker, Robert Teav, Thomas
Hewsley. English Chamber Orchestra—
Imogen Holst.
Argo—ZNF-6
The listener with inclinations towards
musicology will find ample reward in
this unusual disc by Argo.

This excellently recorded performance
affords the opportunity to explore the
little known side of a composer familiar
to us all. Listening to these works, it is
hard to belicve that they emanate from
the same creative talent that gave us The
Planets, The Perfect Fool, and the Sr.
Paul’s Suite.

The Choral Hymns from the Rig Veda
arc the most interesting of the works
herein. They are a product of Holst’s
Hindu period which developed in the
late 1890's and culminated in the carly
1900's. Hymns No. 2, 3, and 4 have
some lovely lyrical passages and vocal
interplay that capture the introspective
serenity of Hindu philosophy. Some of
the loveliest harp sounds on records are
found in these pieces.

The opera Savitri is less successful in
retaining listener interest. The music is
rather repetitious and scemed to me to
contain more Wagner cliches than it did
Indian influences.

Considering the recent successes of
Janet Baker, her performance here is
vocally disappointing. The small orches-
tra is capably directed by the composer’s
daughter, Imogen Holst.

This is by no means great music, but
is a worlthwhile diversion for the satis-
fied classicist. L.R.

Ask this embarrassing
question when you’re

shopping hi-fi:

“Does this automatic have a hysteresis motor?”’

If you were a sound engineer selecting a professional turntable or tape
transport for the studio, the hysteresis motor would be one of the first
features you'd look for. Reason? Speed accuracy.

The hysteresis motor is a synchronous motor. Its speed is locked in
by the alternating frequency of the power source. Voltage may surge,
or it may drop as you turn on appliances. The hysteresis motor doesn't
care. It just keeps going round and round steadily, smoothly, without

missing a beat.

Shouldn’t you be entitled to this kind of performance when you're
shelling out good money for a fine turntable? We think so.
The only automatic with hysteresis motor, and lots of other quality

features; is the Miracord 50H.

See it at your hi-fi dealer, $149.50 less cartridge and base. For details
write: Benjamin Electronic Sound Corp. Farmingdale, N.Y. 11736

" —"I:gheﬂiracord 50H

Check No. 131 on Reader Service Card.
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Light Listening

Bob Dylan, Poet: dramatic readings by
Sebastian Cabot; music arranged and
conducted by Irving Spice.
MGM SE 4431 stereo
The Immortal Songs of Bob Dylan: The
Gotham String Quartet.
Philips PHS 600-218 stereo

People who consider Bob Dylan a
first rate composer and/or one of Amer-
ica’s greal, creative poets (and there are
quite a lot of them. I understand), will
do well to investigate these intriguingly
off-beat recordings, even though neither
one offers the material in anything ap-
proaching Dylan’s original concepts. In
the case of the MGM album, the music
is discreetly played in the background
by a string orchestra, while center stage
the Dylan verses are caressed, orated,
growled, purred, and otherwise emoted
by actor Sebastian Cabot. It’s an inter-
esting idea, and despite the histrionics.
it works pretty well. Don’t Think Twice
and Tomorrow’s a Long Tine, to name
two of the better entries, emerge with
surprising tenderness and sensitivity,
while the anti-boxing polemic Who Killed
Davy Moore packs quite a punch of its
own.

If the words dominate the MGM disc,
they are dismissed altogether in the
Philips album, which offers another
dozen Dylan tunes (six of them dupli-
cates, actually) in performances by a
string quartet. Most of the melodies
can’t really hold up under such careful
scrutiny, but the sheer novelty of the
thing is enough to carry the day in
amusing fashion. The settings are gen-
erally classical in derivation, but with
just enough anachronistic slides, twists,
and syncopations to keep the musical il-
lusion from being complete. This is a
bit of a shame. since the tunes do take
on a piquant flavor with their clever
a la Boccherini trappings, and the mod-
ern touches tend to be distracting. L.R.

So Much for Dreaming: lan and Sylvia.
Vanguard VSD 79241 stereo

Ian and Sylvia, the greatly gifted
Canadian duo, have taken a turn for
American country-and-western music in
their latest disc outing. and I, for one,
wich they hadn’t. The nasal twang and
strident, whiny vocalism they affect in
about half the numbers here are excel-
lent facsimiles of the modern Nashville
style, but their singing only rarely
achieves the blend of warmth and spon-
taneity that was their earlier stock in
trade. The pop-sounding accompani-
ments, complete with electric bass and
brush drums. also tend to negate the
folk flavor of the songs. Happily there
are two exceptions, imaginatively ar-
ranged and superbly sung in the Tlan
and Sylvia manner of yore: one is a
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striking version of the old English carol
Cutty Wren, the other a latter day
Canadian romance, S/ Les Bateaux. L.R.

Irish Night at the Pops
RCA Victor LSC 2946
Does the Boston Pops play better at
a recording session that happens to in-
clude a full audience in its regular hall?
It seems to in this recording as it has
on  past similar occasions. Does the
Pops sound better on stage in a record-
ing with audience than it does on the
floor of Symphony Hall in a Dyna-
groove recording session? That one’s a
bit more difficult to answer. Loyal fans
of the Boston Pops have had ample op-
portunity to judge its recordings under
both circumstances. The festivities of
the annual “Irish Night at the Pops” pro-
vide the most recent opportunity to
sample the sound of the orchestra in a
straight, non-Dynagroove recording. The
audience makes itself felt by breaking
into the act with random verses in the
George M. Cohan medley that ends the
album. Leroy Anderson's well-known
Irish Suite, recorded at least once be-
fore by the Pops, opens the album in
honor of the occasion. For all the use
of multiple mikes to maintain flexibility
in pick-up pattern with an audience pres-
ent, the orchestra doesn’t convey as much
of an impression of size as it does in a
recording session held on the floor of the
hall. Spread out in the area where the
audience usually congregates, the Pops
appears more comfortable despite the
slight modifications Dynagroove makes
in their sound. But there’s no denying the
very important part played by audience
support when the orchestra takes on a
crowd-tickling novelty such as the An-
derson arrangement of Old MacDonald
Had a Farm. Stereo really comes into
its element here as sections of the or-
chestra vie with one another to keep up
with the sound effects man located in
the percussion section. The strings have
their inning in the sweet sonority of
Danny Boy, and the remaining selection,
Count of Luxembourg Waltzes reminds
us that even Irish Night at the Pops is
not complete without a sampling of some
of the orchestra’s Continental specialties.
C.S.

Sound Tracks/
Original Cast

Grand Prix (Original Sound Track)
M-G-M 1E 8 ST
There aren’t many sound-track albums
around these days capable of whetting
my appetite on the basis of their packag-
ing. Since a record reviewer sees far
fewer films than he’d like to, a sound-
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track album has to be more than a mere
reminder of something he’s already en-
joyed in a medium giving him sight as
well as sound. On its cover, at least, the
“Grand Prix” sound track looked like an
impressive candidate for review, even
though I haven’t seen the Cinerama film
from which it’s taken. Bold letters pro-
claim “Academy Award Winner Maurice
Jurre has created a towering musical
score that captures the sight, the sound.
the acrid smell, and the frenzy of the
auto racing life.” T can’t vouch for the
sight or the smell but the impact of this
score didn’t exactly bow! me over. Only
briefly is the sound of racing cars of
Grand Prix Formula One competition
heard with a studio orchestra that grinds
out Jarre’s music. Whatever excitement
there is in the score, it seems to me that
only a visit to an adequately-speakered
movie house will establish its presence.

C.S.

Thoroughly Modern Millie: music from
the original film soundtrack, starring
Julie Andrews and Carol Channing.
Decca DL 71500 stereo
The title tune that Sammy Cahn and
Jimmy van Heusen concocted for “Thor-
oughly Modern Millie,” an affectionate
film parody of life in the roaring 20’s, is
a thoroughly campy, infectious little af-
fair. Lucky thing too, since it crops up
in five of the thirteen bands on the
soundtrack album. Julie Andrews, pert,
high spirited and captivating as always,
brings her pristine vocal clarity to such
nostalgia-inducing items as Babyv Face,
Poor Butterfly and Jimmy, and she even
makes a game attempt. Yiddish and all,
to capture the freilach of a Jewish wed-
ding song, Trinkt le Chaim. (Cute, but
about as authentic as gefiilte fish at an
English chop house). Carol Channing is
an ebullient delight in two zippy flapper
tunes, Do it Again and Jazz Baby, re-
viving happy memories of her charles-
tonning Gladiola Girl debut on Broad-
way in the 1948 revue “Lend an Ear.”
For the rest, there’s another semi-spoof
Cahn-Van Heusen tune, The Tapioca, a
creditable version of Rose of Washing-
ton Square by an unidentified blues sing-
er, some lively orchestral segments ar-
ranged and conducted by Andre Previn,
and a final playout of Thoroughly Mod-
ern Millie in case you missed it the first
four times around. L.R.

By Jupiter (Original Cast of 1967 Pro-
duction)
RCA Victor LSO 1137
RCA Victor has used the occasion of
a recent revival of “By Jupiter” to fill us
in on a little known entry in the impos-
ing list of musicals Richard Rodgers has
brought to Broadway. This show was
first produced way back in 1942 during
the last years of the celebrated collabora-
tion Rodgers enjoyed with lyricist Lorenz
Hart. Ray Bolger was the star of “By
Jupiter” and the production ran for 427
performances, an amazing figure when
you consider how little is remembered
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of the show today. Hearing the score
now one is immediately struck by the
high standards Broadway producers ex-
pected of their singers in those days.
Plots based on ancient myths, no matter
how difficult for singers, were a great
favorite then. This story of a make-
belicve kingdom inhabited by Greeks and
Amazons required a cast able to nego-
tiate lyrics that combined modern sluang
with the highfalutin’ lunguage Broadway
invariably ascribed to the ancients. Sev-
eral songs immediately identify them-
selves as vintage Rodgers melodies. Of
the entire score, any one of three selec-
tions may strike a chord of recollection
with the listencr thoroughly familiar with
show music. All three have appeared
at some time or other in albums by
singers unafraid to stray off the beaten
path in their choice of Broadway reper-
tory. Wait Till You See Her is perhaps
the best known picce in the show, closely
followed by Everything I've Gor and
Careless Rhapsody. The performance of
a fine group of singers places this revival
just about halfway between off-Broadway
and the Main Stem itself. In assembling
the cast, producers Robert Cherin and
Christopher Hewett have managed to ob-
tain easy professionalism from fresh-
sounding voices, just the right formula
for an out-of-the-ordinary musical. C.S.

Big Bands: Here,
There, Yesteryear

Heath vs. Ros (Round 2)
London SP 44089

Those who missed Round 1 of the
musical battle between the orchestras of
Ted Heath and Edmundo Ros now have
a chance to hear these British bands in
further collaboration. As set up in Phase
4 stereo, Fdmundo Ros, with his extra
complement of Latin percussion instru-
ments, occupies the left channel while
the heavier-in-brass Heath band fills the
right channel. Each band consists of
sixteen men yet the nature of their com-
bined sound presents a greater sterco
challenge to a home music system than
most of the conventional symphonic
repertory. For one thing, the mikes are
in closer than they could possibly be
placed for realistic sound in the case
of a 100-man orchestra. There are no
strings in these dance bands to cushion
the impact of the combined brass sec-
tions. A good part of the time. London’s
stereo cutter and the listener’s pickup at
home have to cope with brass sections
filling the right and left channel in
unison. When the spotlight is almost en-
tirely on one band in this collection of
old favorites, the recording appears al-
most normal except for the extreme side
placement of a full dance band in your
listening area.

There are a few instances in existing
symphonic stereo discs where a dual-
brass problem exists. The augmented
brass bands in the Berlioz “Requiem”
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immediately come to mind as a heavy
simultaneous challenge. In the case of
Berlioz, however, you have a much
Jarger air mass between brass sections
and microphones to cushion the sonic
blow. This disc, on the other hand, really
provides a workout for any sterco pick-
up that claims any of the desirable ele-
ments of the best in modern design. It
doesn’t matter what a recent cartridge
can do with test tones. Tt will have to
go some to make complete musical sense
out of the two channels in this particular
recording. Before blaming any cartridge
for whatever discomforts there are in
the brass climaxes of this disc, we must
keep in mind that London Records didn’t
make things any casicr for the stereo
cutter by insisting on a high level on
the finished disc. Don’t let my reserva-
tons about the cutter's unavoidable
problems dampen your curiosily about
this disc. The musical impact alone
should bowl over anyone intimately fu-
miliar with the first attempts to put
stereo information into the groove of a
phonograph record. The tape version of
this same rccording (London 4-Track
LPL 74089), skirts the problems en-
countered by the disc cutter but intro-
duces the wusual limitations found in
most mass-produced stereo tapes. Both
the frequency range and dynamic range
fail to come up to those found in the
disc version. CS.

The Best of Artie Shaw
RCA Victor LSP 3675
The Best of Tommy Dorsey
RCA Victor LSP 3674
Here are two re-issues of the Shaw
and Dorsey bands reprocessed for elec-
tronically-made stereo. As with so many
other electronic-stereo re-issues, the in-
terest of the listener, if he’s old enough
to know the artist on an originally-heard
basis, is less on the enhancement of
sound and more on the material itself.
I’'s always something of a jolt, although
a pleasunt one, to hear on today’s equip-
ment recently remade disc performances
that one grew up with. What an era that
was! No wonder they called the age of
Shaw, Dorsey, and others. “The Swing
Era.” The loose-gaited beat of bands
such as these make toduay’s outfits—the
few still left in the business—sound
pretty rigid in their music making. The
Artie Shaw aggregation has been placed
first in the listing above because the sur-
face noise of his old masters is quieter
than Dorsey’s. Frequency response is
naturally quite similar in both discs with
slightly better bass available in the Artie
Shaw. In those days a top-selling band
spent about a third of its time in the re-
cording studios. Both Shaw and Dorsey
left an enormous number of recordings
in the Victor vault. Under the circum-
stances, it would be rather difficult to in-
clude all of their “best” work on a single
LP. However, just about all the selec-
tions heurd here arce top drawer and each
album is quite representative of a typical
evening's program the band might have
presented at a major ballroom. CS.
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With a name like
Pioneer, youd expect
something different
ina Receiver

Well, here are
a few somethings

* Unique vertical throw lever controls assure
positive, finger-tip switching.

« Separate compensation for 334 and 72 ips
tape speeds.

« Special DIN socket accommodates connect-
ing plugs to the outputs of European re-
corders.

« Separate input jacks provide for two mag-
netic phono and for ceramic/crystal cart-
ridges.

« Matched grain, oiled walnut cahinet in-
cluded at no extra charge {$360).

¢ Plug-in Speaker Connectors instead of con-
ventional terminal strips insure positive
contact. Plugs are covered with flexible
Neoprene to insure against shorts.

« Operates at 115 volts or 230 volts, A.C. 50-
60 cps. The utmost inline voltage flexibility.

The SX-1000TA is the kind of receiver you'd
design for yourself. Happily, Pioneer has done
it for you. In one handsome unit it incorpo-
rates more features, more flexibility plus
quality.

You should see and listen to the SX-1000TA. If
you desire complete specifications, fill in the
publication’s reader service card. However, for
dealer listings, please write us direct.

PIONEER ELECTRONICS U.S.A, CORP.
140 Smith St., Farmingdale, L. 1., N. Y. 11735
(516) 694-7720

) PIONEER

Manufacturers of
Quality High Fidelity Receivers « Turntables
Speaker Systems « Loudspeakers » Headsets

Check No. 122 on Reader Service Card.
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®  Order your books leisurely
| by mail — save time and travel,
i we pay the postage.

Maintaining HI-Fl Equipment
Joseph Marshall

A valuable reference for
angono whose living or
hobby Is servicing hi-f
equipment. Outlines the
professional appreach for
servicing all types of hl-
fi components, Covers
trouble-shooting of elec-
tronic, mechanical and
acoustic problems, 224

ages.
0.58 Paperback $2.90*

Designing and Building Hi-Fi Furnityre

Joff Markel

Written by a professional
hi-fi furniture designer
who has taught furniture
design at leading col-
leges, this book is an au-
thentic referance of value
to the hi-fi fan and pro-
fessional custom builder,
Covers everything from
types of woods to furnl-
ture finishing for the
mechanically adept; de-
sign principles, styles and
arrangements for the
decor minded, 224 pages.
No.79 Paperback $2.90*
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HI-FI TROUBLES

By Herman Burstein
HOW YOU CAN AVOID THEM
HOW YOU CAN CURE THEM
Just published! At last, a
book which deals directly
with the problems you face
in maintaining your audio
system in peak condition.
Tells you how to Ilocate
troubles, what to do about
them and how to do it—and.
just as important: what NOT
to do. Heips you to achieve
the best in listening pleas-
ure from your equipment.
No. 120 $3.95

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 oppeared in AUDIO
during 1958 ond 1959. The
5th is truly a collectors’ item
and a valuable reference for
the professional engineer,
teacher, student, hobbyist and
hi-fi fan, 144 pages.

No. 125 $3.50 |}

f TROUBLE- —

- SHoOTING,
“High- .
Fidelity
“Amplifiers

L[ = ‘;sy

TROUBLESHOOTING High Fidelity Amplifiers

The 6th AUDIO Anthology

Edited by C. G. McProud,
publisher of AUDIO. [ncludes
articles on the two most sig-
nificant milestones in the field
of high fidelity: FM STEREOC
and TRANSISTORS IN AUDIO
EQUIPMENT. A meaningful
reference for everyone in the
fields of audio engimeering,
recording, broadcasting, man-
ufacturing ond servicing of
components and equipment.
A necessary book for the
high fidelity enthusiast, 144
pages.

No, 130 $3.95

o 1280 pages
® 3400 topics
¢ 1600 illustrations

“The AUDIO Cyclopedia”
Howard M. Tremaine

Here fs one single volume
with the most compre-
hensive coverage of every
phase of audio, Concise,
accurate explanations of
all audio and hi-fi sub.
ects. More than 7 years
n preparation—the most
authoritative encyclope-
dic work with a unique
quick reference system for
Instant answers to any
question. A vital come
plete reference book for
every audio engineer,
technician, and serious
avdiophile.

No. 123 $19.,95*

Mannie Horowitz

Written specifically for the
serviceman and audio hobby-
ist who wants to get into the
profitable field of stereo hi-fi
service, 12 fact-filled chap-
ters with o plain and simple
approach to traubleshooting
all types of stereo and mono
amplifiers—a direct text an
curing both, vacuum tube
ond transistorized amplifier
ills, Easy to reod—includes
data on test instruments and
procedures, 128 pages.

No. 128 $2.95

SAVE

. MONTHLY SPECIAL

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 a wealth o
ideas, how to’s, what
to’s, and when to’s, writ-
ten so plainly that both
enginser and layman can
appreciate its  valuable
context. Covers planning,
problems with decoration,
cabinets and building hi-
fi furniture. A perfecr

vide,
ﬁo. 115 $2.50¢

. SAVE

Save over 35% with this collection of AUDIO books
5th AUDIO ANTHOLOGY ($3.50) — 6th AUDIO ANTHOLOGY ($3.95)
McProud HIGH FIDELITY OMNIBOOK ($2.50)
TROUBLESHOOTING HIGH FIDELITY AMPLIFIERS ($2.95)
Total Value All Four Books . .. $12.90

YOUR COST ONLY ... $8.95 POSTPAID in U.S.A. & Canada

CIRCLE 0S500

This Offer good only on direct order to the Publisher

. SOUND in the THEATRE
Harold Burris-Meyer /" Jou of its kind . . .

and nothing like it has ever been
Vincent Mallory

published beforel It is an
authoritative text on elec-
tronic sound control for
theatres, auditoriums, con-
cert holls and other large
enclosed areas where the
source and the cudience are
present together. Cantoins
complete procedures: For
planning, ossembling ond
testing saund contral instal-
lations — Acrticulating sound
control with other elements
of production — Operation
and maintenonce of sound
cantrol equipment. Describes
and illustrates 32 specific
problems,

No, 126 $6.95

134 N. 13th

AUDIO Bookshelf

Street, Phila., Pa. 19107

*All U.S.A. and Canadian
orders shipped postpaid.

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

full remittance of $ (No C.O.D. or billing.)
58 79 115 120 125
126 128 130 142 0S500
NAME
ADDRESS = S -
CITY STATE _____ ZIP _

High Fidelity Simplified
Harold D. Weiler

The complete hl-fi story —
answers all questions about
tuners, changers, amplifiers,
tape recorders, speakers,
record ployers, etc. Lots of
ideas for custom Installo-
tions. Tells how to ochieve

concert hall reception in
your home. 216 poges.
No. 142 $3.30
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Getting The Most Out Of Your Tape Recorder
Herman Burstein

Written in “plain tolk'" for
the man who hos, or wishes
to buy, a tape recorder. It

v onswers the myriad ques-
TAPE RECORDER tions raised by tope record-
ing enthusiosts. Its chapters
cover every phose of opero-
tion and maintenance—from
odding ¢ tope recorder to
the hi-fi system, to o thor-
ough dissertotion on micro-
phones. Lots of practical
information on how to buy.
176 poges.

No. 251

getting the ot our of

- S

$4.25
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Jazz and All That

Bertram Stanleigh

Jugs, Washboards, & Kazoos
RCA Victor Mono LPV-540
Sixteen great examples of the fine art
of skiffle playing are featured on this
Vintage Series reissue. Five groups are
heard in waxings that date from 1926
{o 1932: the Dixieland Jug Blowers, Five
Harmaniacs, Memphis Jug Band, Tiny
Parham and His Musicians, and the
Washboard Rhythm Kings. All of these
groups consisted of skilled city-trained
professionals, and their work is of a far
more sophisticated variety than that of
the country jug bands. Most remarkable
of the entire collection are House Rent
Rag and Banjoreno, two sides made in
1926 by the Dixieland Jug Blowers with
Johnny Dodds on clarinet. But every-
thing on this great reissue is fascinating,
vibrantly alive, and great fun. As Victor
makes clear with each new reissue in
this series, there’s a lot more sound on
old 78’s than we used to get through
our cactus needles. B.S.

Peter Walker: Rainy Day Raga
Vanguard Mono VRS 9238
Peter Walker 1s a guitarist-composer
who serves as musical director for Dr.
Timothy Leary’s “Celebrations.” He has
been credited with adding a new sound
to American folk music by blending the
ancient concepts of the Indian raga with
the melody line of American folk song.
Whether the result should be classified
as folk music or as the highly personal
creation of a highly talented musician,
the performances are fascinating, emi-
nently listenable, and strangely satisfy-
ing. In addition to nine of his own com-
positions, Walker offers an unusual treat-
ment of the Lennon-McCartney Nor-
wegian Mood. The somewhat subdued
accompanying group consists of Monte
Dunn, 2nd guitar, Jeremy Steig. flute,
Alex Lukeman, 12-string drone, Bruce
Langhorne, tambourine and bells, Jean-
Pierre Merle, tamboura, and Peter Win-
ters, om. The monophonic version prob-
ably lacks some of the textural interest
that this music could gain from stereo-
phony, but it is clean, crisp, and well-
balanced. BS.

Jim Cullum’s Happy Jazz Band: The
Real Stuff
Happy Jazz Stereo AP-87
Jim Cullum’s Happy Jazz
Happy Jazz Stereo AP-93
Anyone who thinks traditional jazz is
on the wane should listen to these two
brilliantly recorded platters from San
Antonio, Texas. Headed by Jim Cul-
lum, Sr., who plays a clarinet with a
mean low register and is gainfully em-
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ployed in the wholesale grocery business,
the banrd consists of a group of real
musicians who have turned to other
fields for a livelihood but who have main-
tained their professional skills. They
have the clear benefit of years of work-
ing together, and their performances are
confident and sincere. Their repertory
consists of such fine old classics as
Winin' Boy, New Orleans Stomp, Fidgety
Feet, I Ain’'t Gonna Give Nobody None
of My Jelly Roll, Lizard on a Rail, and
Willie the Weeper. This is dixieland of a
steady, uncomplicated, and unembel-
lished variety. It has received splendid
wide-range recording by E. D. Nunn
of Audiophile Records. Readers who
have difficulty finding these discs locally
may write Happy Jazz Records, 110
Qak Park Drive, San Antonio, Texas
78209. B.S.

Lionel Jazz Man for All

Seasons

Hampton:

Folkways Mono FJ2871

Of the dozen numbers on this collec-
tion of great Hampton performances,
three are from previously unreleased
tapes. They offer atmospheric versions
of Tenderly and two Hampton originals,
The Price of Jazz and C Minor Blues,
performed by a small group consisting
of Zeke Mullins, piano, William McKel.
guitar, Lawrence Burgan, bass, and Wil-
bert Hogan, drums. Kenny Burrell re-
places McKel on Tenderly. The balance
of the platter has been selected from re-
cordings previously issued on the Glad
or Glad-Hamp labels. They include work
with small, medium sized, and large
groups, and all of the waxings have the
breadth of spirit, elegance, and poise
that are so characteristic of Hamp’s best
performances. A fine booklet of album
notes by Charles Edward Smith adds to
the value of this set. B.S.

Bola Sete
Fantasy Mono 3364
Two different sessions with popular,
Brazilian guitarist, Bola Sete, are repre-
sented in his latest album. In three tunes
recorded in San Francisco, Sete is heard
with percussionist Johnny Rae. They
play Influenca do Jazz, Voodoo Village,
and Sete’s own Bolide and Ovriginal Joe's.
A second musical line was overdubbed
on bass guitar as well as on classic gui-
tar. Five of the remaining six numbers
on the set are original Bola Sete compo-
sitions: Lamento de Negro, Sarava, Be-
Bossa, Just Another Love, and The Girl
fromm Lodi. They were recorded in Los
Angeles with the backing of Monte Bud-
wig, bass, Nick Martinez, drums, and
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Paul Horn, flute. Acoustically, there is
a marked difference between the San
Francisco overdubbings and the group
recordings from Los Angeles. The former
sound as if they had been made in a
small, live chamber and then treated
with artificial reverberation. The other
bands have a leaner, more natural qual-
ity. But all of the music benefits enor-
mously from the abundant talents of this
marvelous, free-wheeling guitarist who
makes everything sound like an easy,
relaxed romp and again displays one of
the most sophisticated rhythmic talents
on the musical scene. B.S.

Bill Black’'s Combo: Black Lace
Hi Stereo SHL 32033
Maybe if wasn’t intended as such, but
the present disc is a superb documentary
of a kind of small group that has been
prevalent in American music for at least
25 or 30 years. This is a recording that
quite properly belongs in the time cap-
sules designed to show-later generations
just what our culture was really like. If
I have ever encountered this particular
sax-electric organ-trombone-guitar and
rhythm outfit, my memory has let me
down. But their carbon copies exist in
small night clubs, dance halls, and road
houses all over the country. They play
together, provide a strong beat for danc-
ing, provide a modest amount of cautious
improvisation, and a few obviously cal-
culated and carefully rehearsed endings.
Like their usual repertory, the present
collection offers something for everyone:
You Call Everybody Darling, Jersey
Bounce, Stardust, Stomping at the Savoy,
Bunny Hop, Rambler, Begin the Beguine,
Moonlight Serenade, Sugar Blues, Beer
Barrel Polka, T.D.s Boogie Woogie, and
South. The stereo sound is quite realistic.
BS.

BEST

NEW! 361C Audio $49.95
Variable equalizer necessary for pro-

Equalizer

fessional quality recording or plavback.
Idea) for use between mixer and tape
recorder or tape to tape, ete. Write
for details or send $2.00 for LP dem-
onstration record. Covers tape and dise
recording techniques. Refunded with
purchase.

Order direct or write for information

— SPECIAL DEMONSTRATION RECORD 7

P

KUHN ELECTRONICS

20 Glenwood Cincinnati 17, Ohio

Check No. 123 on Reader Service Card.
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MULTICORE

ONLY 69¢

BUY IT AT RADIO-TV PARTS STORES
7Check No. 124 on Reader Service Card.

Use the
FAIRCHILD
COVIPACT
COMPRESSOR'!

Now you can have apparent loudness on
every microphone channel. The FAIRCRILD
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 1%2” NARROW . . . and can be easily
integrated into all types of equipment.

An Inteara/Series Component—Model 663

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y.

Check No. 125 on Reader Service Card.

 CLASSIHED

Rates: 25c per word per insertion for noncommer-
cial advertisements; 50c per word for commercial
advertisements. Rates are net, and no discounts
will be allowed. Copy must be accompanied by
remittance. Closing date is the FIRST of the
second month preceding the date of issue.

SERVICES

RECORDING SERVICES — Tape, Disc,
and Duplication, including Norelco
Carts. Fast Service, Reasonable Rates.
Jones and Associates, Box 142, Dayton,
Indiana 47941.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W. 23rd St., New York, N, Y. 10011
CH 3-4812

PROFESSIONAL AUDIO—
MOTION PICTURE EQUIPMENT
Bought—Sold—Swapped
Fine Location Recording—Sync Nagra
Transfers. A-V, Film Consultant—For-
mer network engineer. Larry Racies,
360 W. 22nd St., New York, N. Y.

10011.

HI-FI SPEAKERS REPAIRED
OLD SPEAKERS UPDATED
AUDIO SPKR TECHNICS
£ 3 Walker St., New York, N. Y. 10013
CA 6-7785

PROTECT YOUR LPS — Heavy poly
sleeves for jackets 5c, Round bottom
for records 3c, New LP jackets, White
20c, Colors 25c. Min. order $5.00.
LP Supplies, Hillburn, P.O. New York.

M. RETTINGER. Consultant on Acous-
tics. Analysis. Room Design. Noise Re-
duction. 5007 Haskell Ave., Encino,
Calif. Tel: (213) 784-3985.

FOR SALE
KIT EXPERTS—Dynaco Specialists—
Kits at reasonable prices are our
specialty. Also custom-wired kits guar-
anteed to exceed factory standards at
substantial savings. Beautiful hand-
crafted walnut cases for complete Dy-
naco line, plus everything in audio.
Kitcraft, Dept. A567, 738 Washington
Avenue, Brooklyn, N.Y. 11238. MA 2-
5230.

HARPSICHORD: Same as owned by
Philadelphia Orchestra and RCA Victor.
In kit form for home workshop assem-
bly, $150. Clavichord kit, $100. Free
brochure. Write: Zuckermann Harpsi-
chords, Dept. R. 115 Christopher St.,
New York, N. Y. 10014.

WWW.americannadiohistary.com

FOR SALE

“CROWN"’ Professional Recorders: New
and used. Reasonable prices. Wiegand
Audio Labs, 221 Carton, Neptune, N. J.
07753.

TAPE RECORDERS, Hi-Fi components,
Sleep Learning Equipment, tapes. Un-
usual Values, Free Catalog. Dressner,
1523T, Jericho Turnpike, New Hyde
Park, N. Y. 11040.

DISC RECORDING EQUIPMENT: Cutter-
heads, Recording Amplifiers, and
Lathes. New and used. From Rek-O-
Kut to Scully. Send requirements. Wie-
gand Audio Labs, 221 Carton, Neptune,
N. J. 07753.

ALTEC LANSING franchised dealer.
Price list and brochure sent upon re-
quest. Superior Sound, 621 So. Main
St., N. Syracuse, N. Y. 13212.

FREE! Send for money-saving stereo
catalog AM and lowest quotations on
your individual component, tape re-
corder, or system requirements. Elec-
tronic Values, Inc., 200 West 20th St.,
New York, N. Y. 10011.

FOR SALE. Citation A, minor modifica-
tions, details available, $200. Citation
B, $200. Both, $350. J.M.C. Box 135,
Huntingdon Vly, Pa. 19006.

ATTENTION EXPERIMENTERS! New
HAMMOND Stereo-Mono reverberator
mechanisms—3%$7. Net. Cal's, Box 234,
Dearborn, Michigan 48121.

G.l. WRIST WATCHES, WALTHAM $7.95,
Govt. Surplus Electronics Pictured Cata-
log 25c. B F, 44A, Hawthorne, Mass.
01937.

CITATION 1[I $90; Crown SA 30/30
$100; Magnacord 1024; Citation 1l $95;
Ampex 960 $260; Ortofon SPU/E $60
new; REA extra. G. A. Pratt, 2908 Wav-
erland N.W., Cedar Rapids, lowa 52405.

THE PERFECT GIFT for the audiophile.
The unique TRANSCRIPTOR stylus pres-
sure scale is a laboratory-type instru-
ment, accurate to 1/50th gram. Jewel-
led unipivot bearing, bubble read-out,
adjustable cursor, supplied complete
with weights and tweezers. Whether
stylus pressure is pre-set on your
equipment or relies on you for regular-
ing, the TRANSCRIPTOR stylus scale
gives the final OK. $7.95 including air
postage. Wilmex Limited, Compton
House, Malden Road, New Malden, Sur-
rey, England.
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FOR SALE

SHACKMAN ELECTROSTATIC SPEAK-
ERS. British. 180° dispersion. This
midrange treble can be used with any
woofer. Brochures, reports, and prices
sent on it and full-range systems man-
ufactured in Canada. Olson’s Audio
House. Box 1075. Wetaskiwin, Alberta,
Canada.

TAPE RECORDER SALE. Brand new, na-
tionally advertised brands, $10.00
above cost. Arkay Sales Company,
1028-H Commonwealth Avenue, Boston,
Mass. 02215.

FOR SALE—Pataboloid microphone
mounts. TAPERS: make your own wild-
life recordings of birds, animals and na-
ture sounds. Several sizes | have used
last three years. Eighteen to forty inch,
mostly short focus for portability so
you can take the tools to the subject
for real adventure and best signal/noise
recording. Send stamped, addressed en-
velope for descriptions. Carl Frank,
Creeknoll, Route 1, Rochester, Minne-
sota, 55901.

THINNING OUT private collection. LP’s
$15.00 dozen. Choice of religious,
classical, jazz, misc. Also 2 Fisher 80C
preamp-mixers $40.00 each, Jap Elec-
trostatic Tweeter $15.00. Sherrod, Crab
Orchard, W. Va.

SCULLY Professional Tape Recorders,
from 1 to 12 tracks, complete record-
ing studios available in prewired con-
sole cabinets starting at $8,000.00.
709, financing. WIEGAND AUDIO LAB-
ORATORIES, 221 Carton, Neptune,
N. J. 07753.

AMPEX 1260. Excellent $280. Citation
I11-X. Excellent $130. Fisher KS-1B like
new $35. RDD, 4022 Medford, Hunts-
ville, Alabama 35802.

NOW AVAILABLE JAPAN’'S FINEST
AUDIO EQUIPMENT. Turntables: TEIC
(Magnefloat), KS, NEAT. Tonearms:
Grace, Fidelity Reasearch, Audio Tech-
nica, NEAT. Record Players: NEAT, KS,
CORAL, CEC. Cartridges: Satin, NEAT,
Micro Seiki, Fidelity Research. Ampli-
fiers, Tuners: Lux, CORAL. Receivers:
Chryslers, Eroica, Tokai. Speakers:
CORAL, Chrysler, Lux, Sonics. Dealer
Inquiries invited, direct from importer
to you. We can secure specal items on
request, advise make and model num-
ber. Audio Imports, 1415 North Lilac
Drive, Minneapolis, Minnesota 55422.

ROBERTS 997 tape recorder, very good
condition. $200 or best offer or will
swap for superior turntable, arm and
cartridge. Box AD-4.
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EQUIPMENT WANTED
WANTED: Electro-Voice Georgian low-
frequency enclosure without speakers
or exterior cabinet. Rodney Yarbrough,
P.O. Box 186, Celina, Tex. 75009.

WANTED—ONE ALTEC TUNER Model
306A cr 304A. If you have any Altec
tuners, let me know. Arden Robl, 308
Ohio St., Oshkosh, Wis. 54901.

WANTED: Used Heathkit 21”7 color T.V.
set, in good condition. Also Dual 1009
in good condition, base and dust cover.
Write Stephen McGarity, Box AJ-1. Send
price quote and condition.

WANTED — Ferranti ribbon arm and
pickup head—Iless transformer, com-
plete or parts. Dan Seigel, 191 Fred-
erick St., #24, San Francisco Calif,,
94117.

MISCELLANEOUS WANTED

WANTED: Copy of plans old University
Classic Spencer enclosure Circa-1956.
Ernest E. Harley, 4208 E. Capitol St.,
N.E., Washington, D.C. 20019.

Industry Notes

Benjamin Electronic Sound Corp., im-
porter of Miracord turntables and manu-
facturer of Benjamin compact systems,
merged into Instrument Systems Corp.
recently. Right on the heels of this, Ben-
jamin Electronic Sound announced that
it has taken over the importation and
distribution of EMI speakers (the “dan-
gerous speaker”) and sound products
for the United States and Canada.

Electro-Voice, Inc., a diversified pro-
ducer of electro-acoustic devices, known
to AupIO readers for its speakers, micro-
phones, amplifiers, tuners, receivers,
phono cartridges, and electronic organs,
among other hi-fi equipment, reached an
agreement in principle on its acquisition
by Gulton Industries.

Bell & Howell plans to acquire Green-
tree Electronics Corp., manufacturer and
marketer of magnetic tape under the
American Brand label as well as private
label tapes, and supplier of lubricated
tape products to the tape cartridge indus-
try, it was announced. Greentree's Stereo-
tape division merchandises reel-to-reel
recorded tape under the Reprise, Warner
Brothers, Dot, Capitol and Hamilton
labels. At about the same time, Sidney
Brandt, General Manager of Greentree
Electronics since January 1966, was
elected president of the firm.

WWW amercantadiohistorv.com
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STEREO
INFORMATION

FM station directory . . . covers FM
stations in U. S. and Canada. Factual
equipment test reports. Test reports
on tuners, preamps, poweramp/
preamps. Find out what the experts
think. A complete 36 page catalog
tells about tuners, power amplifiers, |
preamplifiers, preamp/power amp

combinations, and tuner Ereamp.
-

ALL FREE —
JUST WRITE
TO:

Mcintosh Lab.Inc. 6 Chambers Sit.
Binghamton, N. Y. 13903

NAME . _._____. e

STIREET  oreecumy 5mpmmwmmermes mvmveg - (=pmseweren- =i

Check No. 126 on Reader Service Card.

your own reference Iibrur;
CLOTH BOUND BINDERS

$4.95

post paid

HOLDS
12
ISSUES

The valuable information in this pub-
lication will continue to serve you,
month after month, year after year,
when you file each issue in this easy-
to-use, stiff-cover binder. Keep your
copies safe from damage, safe from
dust and discoloration, yet instantly
available. Binding mechanism makes
it simple to insert new issues, yet
holds 12 copies firmly.. Attractively
finished in green cloth, with the pub-
lication title stamped in gold. Check
must accompany order.

Order from AUDIO
134 North Thirteenth Street
Philadelphia, Pa. 19107
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AWARD
WINNING

featuring FINCO'S
Exclusive
Gold Corodizing

Award Winning
FINCO CX-FM-4G Antenna
$33.20 list
FINCO FM-4G Antenna
$24.90 list

put the HIGH

in HI-FI?
FINCO

that's who!

Get FM at its very
best with a FINCO
FM antenna!

* You can hear the difference!

* You get exacting separation!

* You get crisp, clear undistorted

sound!

FINCO offers the most complete
line of 300 OHM — 75 OHM FM
Antennas! See Your Dealer for the
one best suited for Your Exact

needs!

Award Winning Model FMT-A
FINCO FM-5 All Directional FM
$36.35 Jist Turnstile Antenna

FINCO CX-FM-5 Kit. Mounts to
$44.65 list present mast.

$12.95 list
» "'—{u-'/ Wt ‘%

Model FMSL-12

$49.95 ist ¥

Model CX-FMSL-12
$58.25 list
FM
= | STEREQ KIT
e st Model 7512-AB

@ﬁa Update your Antenna

\ to shielded co-ax
system. $8.95 list |

Model 65-7

FM AMPLIFIER
indoor mounted—

20 db gain
$24.95

THE FINNEY COMPANY

34 West Interstate « Dept. AM
Bedford, Ohio 44146

Check 127 on Reader Service Card.
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CANADA
High Fidelity Equipment

Complete Lines o  Complete Service

Hi-Fi Records — Components
and Accessories

SLECTRO'vOlCE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA
Check No. 128 on Reader Service Card.

YOUR BEST TAPE

RoBINS

INOUWUSTRIES CoRP.
FLUSHING, N.Y., 11356

Check No. 129 on Reader Service Card.

We Own The
Sharpest Pencils

In Town'

~F 7

/\~

\‘_
/ @_
\ YOU SAVE MORE
ON HI-FI COMPONENTS
& TAPE RECORDERS
We invite your test of our "“We Will
Not Be Undersold Policy.”

15-day money-back guarantee.

2-yr. unconditional guarantee parts
& labor no charge, at local war-
ranty station, factory or our service
dept.

;I'rade-ins-highest allow. Send your
ist.

Most items shipped promptly from
our 250,000 inventory, fully insured.
¢ Our specialty-—APO & Export.

23rd yr. dependable service world
wide.

RATED # 1 SERVICE— SATISFACTION
ACCORDING TO NATIONAL SURVEY

Easy-Pay-Plan—Up to 24 mos. to
pay. Write for our price First!

HI-FIDELITY
—————y

CENTER
*‘The House of Low Low Prices™

239-U East 149th St.,
New York, N.Y. 10451

Check No. 130 on Reader Service Card.



