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Balanced
Line
...FOR TRUE HI -FI PERFORMANCE!
All the beauty and satisfaction of tube hi -fi performance -brilliance
...quietude...power -can be yours when you design your amplifiers
around the RCA "balanced" line of hi-fi tubes. Only four types -but
a big PLUS FOUR that covers every high -fidelity application.
Your preamplifiers can have the low -noise and low -hum features of
the RCA-7025 high -mu twin triode. For other low -level stages, you'll
like the versatility of the RCA -7199, a sharp -cutoff pentode and medium-mu triode in one envelope. Compact and powerful best describes
amplifiers using the miniature RCA-6973 beam -power tube -a pair in
class AB1 delivers up to 20 watts! And for that power output deluxe
use the popular RCA-7027A beam -power tube -a pair in class AB1
can deliver up to 76 watts with only 2% distortion.
Ask your RCA Field Representative about these four RCA tube
types. For technical data, write RCA Commercial Engineering, Section A- 91 -DE, Harrison, N. J.
ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS

3,RADIO CORPORATION OF AMERICA
Harrison, N.J.

®Electron Tube Division
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Again another year recommended by one of
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CONFIDENTIAL

INFORMATION
Not so long ago the mahatmas of hl B
were solemnly preaching anent loudspeaker enclosures that "the bigger the
box, the better the sound." Since the
advent of stereo, this catch -phrase is no
longer heard. The reason, obviously, is
purely commercial. The monaural market
was able to swallow one big box, but the
etereo market couldn't swallow two.
Since necessity to the mother of invention, this situation created a galaxy
of new geniuses. Though they had never
thought of it before etereo, or even said
it couldn't be done, there suddenly appeared a rash of small boxee, even
"shelf- size," all with the most astonishing attributes. They were "even better"
than their big brothers. Actually, they
were nothing more than smaller versions
of the same old bass -reflexes and foldedhorns with their inevitable boom and
distortion.
Some time before this stereo-forced
miniaturization, an entirely new, definitive and compact loudspeaker enclosure
was invented . . . an invention of such
outstanding novelty and merit that
. all that were asked
fifteen claims
. were allowed by the Patent Office.
Equally valuable foreign patents were
also granted. The principle was ingenious, logical and scientific. and should
appeal at once to anyone who has perception enough to grasp the idea.
The best loudspeaker enclosure le,
obviously. the totally enclosed cabinet
because it is entirely neutral and neither
adds to, nor takes from, speaker performance. Unfortunately, it must be large
(20 cubic feet) or the enclosed air acts
as a cushion upon cone movement,
thereby impairing reproduction. The
Bradford Bailie, by its patented pressure
relief valve, eliminates this air pressure, and can, therefore, be made compact
than
. only a few inches larger
the speaker itself
. without sacrificing any of the performance values inherent in the large infinite baffle. Furthermore, there is no cabinet resonance,
boom or distortion. For these reasons,
the Bradford Baffle was and is the
only compact cabinet fully equal to, or
better than, the large enclosures. either
before or after etereo.
Totally enclosed "acoustic suspension"
systems have become popular. The Bradford Bailie was the original "acoustic
suspension," only better, for the degree
of "suspension" Is automatically self -

adjusting.
The Bradford Baffle is made In two
sizes
one for 8e, 10e, and one for 12e
and 15e, in all popular hardwoods,

...

priced from $34.50 to $69.50. Made and
finished better than most expensive,
custom furniture.
Sold separately. for only $85.00, is
the Bakers Ultra 12" speaker. For those
who appreciate natural facsimile instead
of calculated artificiality, this is the
finest speaker ever made. Its superiority
1s accomplished by ingenious cone design, plastic foam surround, 18,000 gauss
magnet, and other exclusive features,
without which ultimate reproduction is
impossible.
If you love music, unalloyed ; if boom
and distortion shock your nervous system ; and if you have ever stopped to
wonder how the "bigger the box, the
better the sound" advocates can now
promote "shelf- size." bass- reflexes and
folded-horns that are "even better than

ever,' write for literature.

Bradford

Audio Corporation. 27 East 38th St..
New York 16. N. Y.

Advertisement
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About Capacitors and Resistors
Q. 1. There is no agreement concerning
capacitors, either as to kind or polarity.
According to the latest Allied Radio catalog there are three kinds: (1) plastic,
molded tubulars (2) paper tubular- metalized (3) oil -filled paper capacitors. R. G.
Chaplick, in the Oct. 1958 AUDIO, uses mica
capacitors. Hence, my question: What
kind of coupling capacitors should I use
for my building projects?
Different writers and different magazines use different systems to indicate the
polarity of coupling capacitors. I assume
that the white or black band around one
end of a tubular capacitor means the outside foil. I assume this means negative, in
the sense that the banded end goes to
ground, B- minus, or the side of lowest
voltage. Referring to the article by C. G.
McProud in the Aug., 1958 issue of
AUDIO-"The two -channel amplifier," I see,
that, according to the drawing, the plates
of the ECC83's are capacitance-coupled
to the grids of the EL84's. The symbol for
a capacitor is a bar paralleled by a curved
line. 1 assume that the straight bar is positive, and the curved line is negative. According to this and most other diagrams
in Ammo-the positive end of the capacitor connects to the plate of the driver
tube, and the negative fastens to the grid
of the following, or driven, tubes. Hence,
the question is: How do you hook up
coupling capacitors- assuming that the
capacitor is marked with a white or black
band around one end?
2. Now for resistors. Again the authorities vary in their opinions as to which
type of resistors to use in a given situation.
I give now as an example the McProud
amplifier just mentioned in the previous
question. I notice that only run -of- the -mill
resistors were used in its construction.
This really confuses me. My question is
this: Why not use the best resistor all the
way through? In what stage or stages of
any amplifier, can you use run -of- the -mill
wirewound or carbon resistors, in the range
of two watt or higher? I assume it would
depend, to some extent, upon the power
rating of the amplifier. Frank Ferry,
Seattle, Wash.
A. 1. There are at least three considerations which govern types of capacitors
to be used. 1. When space is a factor and
for low values, ceramic coupling capacitors
should be used. 2. Oil -filled capacitors may
be used as coupling agents provided that
their metal sleeves are not grounded.
Grounding a sleeve tends to bypass highs.
3. Paper capacitors, whether plastic- molded,
paper tubulars, or metalized may be used
but be sure that the negative, or outside foil terminal is connected to a point near` 3420 Newkirk Ave., Brooklyn S, N.Y.

eat ground. The point nearest ground is
not that of lowest d.c. voltage necessarily.
It is the point of lowest impedance to
ground. A grid is usually at a higher impedance than its preceding plate.
The manner of coupling these capacitors
is well known and accepted. However, the
confusion stems from the lack of agreement as to the meaning of the symbols denoting a capacitor.
In this magazine, it is assumed that the
curved line represents the ground connection, outside foil, or black band of plasticmolded capacitors. Ceramic and mica capacitors are not polarized.
These considerations apply to audio-f requency work only. When the choice of a
coupling capacitor to be used in a tuner
must be made, things such as inductance
and temperature stability must be considered.
2. Now for resistors. Your information
about resistors is accurate. In some applications, however, the use of the more expensive metallic film resistor will give no
better results than would be obtained from
a cheaper component.
For instance, in a power amplifier, the
noise produced by carbon resistors is of
insufficient magnitude to be disturbing.
I have recently completed a 100 -watt amplifier in which all resistors used were two watt carbon. Hiss level was barely audible,
even with an ear right to the speaker.
Even in most preamplifiers, I find that
two-watt carbon resistors do an excellent
job. The amount of power produced in the
output of an amplifier does not govern the
type of resistor used, except, of course, in
the B supply where currents may be high,
in which case the wattage of the resistor
will be determined by the voltage drop
across it and upon the current flowing
through. It is, rather, the current in a circuit which bears upon the type of resistor
used.

Preamplifiers and Crystal Pickups
Q. Somewhere, I saw a diagram for a
network to follow an ordinary crystal
phono cartridge. The device was to "look
like" a magnetic cartridge to a preamplifier. In other words, this is to be a network which will allow a preamplifier to
accept a junk -type crystal pickup. Can you
give me the values of the components and
the wiring scheme? Frank Ferry, Seattle,
Wash.
A. The problem is complicated because
each make of cartridge has at least
slightly different characteristics. What you
need to do is to roll -off the bass in the
cartridge. This is done by using a resistor
whose value is equal to that of the capacitive reactance of the cartridge at the frequency of 500 cps. The voltage outputl of
the cartridge will however, be too high.
Therefore, the shunt resistor should be

AUDIO
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"Nothing Short of Superb,"

"Complaints from Garrard
Users? Practically Zerol"

says Raymond E. Ward,
Distributor-Sales Mgr., Shure Brothers, Inc.

"That's our unanimous verdict on the results we have
had with the Garrards used for laboratory testing of
our new Stereo Dynetic Cartridges. Because we
can rely on Garrard's precision construction and
consistently accurate performance, we have been able
to concentrate fully on developing the exceptional sound
reproduction Garrard and Shure users expect ...and get. Now,
our sales records show that more of our new cartridges are
being installed in Garrard Record Changers than in any other
changer or turntable. This is only natural, because they
work so well together."

te

says Joseph Pickert,
Mgr., Service Dept., Shure Brothers, Inc.

"That's right! Garrard owners who install the new
Shure Stereo Dynetic Cartridge get such perfect sound
reproduction that we rarely get a complaint. The exact
fit of the cartridge in the Garrard shell, the precision mounting
of the tone arm, the controlled arm action and tracking at
the lightest specified weight mean longer life for cartridge
and records...along with the finest audio for
stereo and monaural."

changers are
eminently superior with
S H V R E stereo cartridges"

CliVaZihd

What Mr. Ward and Mr. Pickert say about the Garrard Changer -for stereo -is typical of its
universal acceptance by component manufacturers and high fidelity enthusiasts.
In fact, more Garrard Changers are sold today as components for stereo -than all other turntables
and changers combined! That's why-before you buy -you should see and hear stereo records
played on a Garrard Changer such as the incomparable RC88.

The same reasons why Garrard Changers perform so well
with Shure Dynetic Stereo Cartridges account for Garrard's
popularity with all other manufacturers of fine stereo
cartridges -Electro- Voice, Fairchild, General Electric,
Pickering, etc.

For the best in Stereo...
Insist on a

Vibration -free turntable.
Vertical and lateral rumble completely inaudible. Wow
and flutter far below exacting "broadcast tolerance"
Exclusive Aluminum tone arm precision- mounted at standards.
engineering works for optimum tracking angle. perfect sound
reproduction.
Unrestricted choice of stereo cartridges -any of them will
track at the manufacturers lightest specified weight.
Record handling gentler than the surest human hand.
The important convenience of manual play plus completely
automatic operation without compromise in performance.
These are the FACTS, no one can deny them with authority
and they are backed by the 36 years of experience that have

CHANGER
THE WORLD'S FINEST!
Send for free Garrard Comparator Guide.
Your Nome

-

Address

created Garrard's unique reputation for unsurpassed quality.

Cry

Stare

Mail to Dept. GA -10 at address below.

H
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669.50
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851.50
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$43.50

310.50
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GARRARD SALES CORPORATION, Division of British Industries Corporation,
PORT WASHINGTON, N. Y.
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made up of two resistors in the form of
a voltage divider.
Values of these resistances for use with
stereo cartridges would be approximately
250,000 ohms in series with 2.2,000 ohms.
The signal is taken across the 22,000 -ohm
resistor. Since the preamplifier, however,
is probably equipped with a 47,000-ohm input load, use another 47,000 -ohm resistor
instead of the 22,000 ohm resistor previously mentioned. The two 47,000 -ohm resistors will be in parallel and, therefore,
will be approximately equal to the 22,000
ohms specified above. If, for some reason,
there is a great loss of highs, shunt the
250,000 ohm resistor with various sizes of
capacitors until you find one which restores

proper balance.

19th TO 23rd

the

1960

ìnternatìonal
exhibition
of electronic
components
the greatest
world gathering
in the field
of electronics
Recognized Travel Agency

:

Cook's International Sleeping -Car Agency

FÉDÉRATION NATIONALE
DES INDUSTRIES ÉLECTRONIQUES

FRANÇAISES
(F. N. I. E.) 23,

Tél.

:

rue de Lübeck, PARIS 1&

PAS 01 -16

Pulling in the Weak Ones
Q. I wish to reeeire 11.FMT, Chicago,
at 98.7 mc. A Rock Island station at 98.9
Inc interferes with this reception considerably. I have a rotator, and I keep the
antenna pointed between NE and ENE. If
you will look at the map, you will see that
Rock Island is north of here, and a little
west. I can't figure out why my good antenna permits this interference. I am positive it is correctly installed. Would it be
possible to obtain a booster that is tunable? I am using a broadband booster now
and am wondering if I could get a tunable
booster which will boost the .98.7 me and
not the 98.9. Maybe you can suggest something.
In the October, 1958, issue of AUDIO, in
the EQUIPMENT REVIEW, the Harg tuner
was tested. Since each station operates on
its own crystal do you think this would
improve reception? John J. Haver, Galesburg, Ill.
A. A quick check of my atlas shows that
you are about one -fifth as far from Rock
Island as from Chicago. Furthermore, the
direction from which the two signals come
is quite similar as far as beam antennas
are concerned. No beam antenna, however
efficient, is good enough to reject this
strong, undesired, local Rock Island signal. Further, the frequency separation of
these two stations is only 200 kc -wbich is
within the bandpass of a good FM tuner.
In addition, the Chicago station is at the
outermost fringe of FM reception, complicating your problem even more.
I know that some radio amateurs have
devised 36- element beam antennas. They
are not commercially available. Perhaps
you, or a ham operator friend of yours,
can build one of them. After it is built,
several days of trial and error adjustment
are needed to make it work correctly
case of "patience is a virtue." As you
know, the more elements there are in a
beans antenna, the sharper the directional
characteristic becomes, together with a
higher gain in the desired direction. When
adjusting such a beam antenna, it is more
important to get as high a front -to -back
ratio as possible, rather than to achieve
the greatest gain in the forward direction.
A tunable booster will help to improve
the selectivity of an FM tuner since the
selectivity curve of such a booster is quite
broad, perhaps being as wide as one or two
megacycles at 3 db down. All that the
booster will do is to amplify both signals.
The crystal- controlled oscillator in the
Kark tuner is valuable for eliminating
annoying drift and for easy "tuning -in"
of a station. The oscillator, though very
stable, contributes nothing to selectivity.
Selectivity is controlled mainly by the i.f.
bandpass. Hence, the crystal tuning feature
will be valueless in solving this problem.
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A happy reel
.

e

of spirited classics

available in a special Audiotape bonus package

,

your classics bright and melodic? Do you enjoy
music of the toe-tapping variety? Then "High Spirits"
is just for you. This reel of sparkling classics shows
you how vibrant and colorful music can be when it's
recorded on Audiotape.
The makers of Audiotape have not gone into the
music business. They are simply using this reel to allow
Audiotape to "speak for itself."
"High Spirits" is available RIGHT Now from Audiotape dealers everywhere. (And only from Audiotape
dealers.) Ask to hear a portion of the program, if you
like. Then, take your choice of a half -hour of two -track
stereo, a full hour of four -track stereo, or an hour of
dual -track monaural sound all at 71/2 ips. Don't pass
up this unusual opportunity to
put yourself in high spirits.
"High Spirits" makes an
ideal companion to Audio's
first bonus reel, "Blood-andThunder Classics," still available at Audiotape dealers.
LIKE

DETAILS OF THE PROGRAM

"High Spirits" includes these
bright selections:
Strauss
Strauss
Beethoven

Tchaikovsky
Bizet
Berlioz

.

.

.

.

.

.

.

.

.

...
...
...

Frisch ins Feld

from
from
from
from

Fledermaus Waltz
Symphony No. 1 in
Capriccio Italien
Carmen Suite
Rakoczy March

C

DETAILS OF THE OFFER

This exciting recording is available in a special bonus package at all Audiotape dealers.
The package contains one 7 -inch reel of
Audiotape (on 1% -mil acetate base) and the
valuable "High Spirits" program (professionally recorded on standard Audiotape).
For the entire package, you pay only the
price of two boxes of Audiotape, plus $1.
And you have your choice of the half -hour
two -track stereo program or the full-hour
monaural or four -track stereo versions. Don't
wait. See your Audiotape dealer now.

-

it speaks for itself"

AUDIO DEVICES, INC., 444 Madison Ave.,

i

In

AUDIO

Hollywood: 840 N. Fairfax Ave.

JANUARY, 1960

N. Y. 22, N. Y.

In Chicago: 5428 N.

Milwaukee Ave.
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LETTERS

!

Gremlin Department

THE NEW TURNTABLE

SIR :

THAT CHANGES RECORDS!

MIRACORD XS-200
The pushbutton miracle of high fidelity
-with every practical and proven
feature for the perfect reproduction of
stereophonic or monophonic records.
it's a heavyweight, professional -type
sound

turntable

- and

a

fully -automatic

changer!
a special switch adapts Miracord to
stereophonic or monophonic reproduction, with finest quality output on
either system!
vibration eliminated by special mounts!
5 push -buttons permit you to start,
stop, pause, repeat or filter, without
touching tone arm!
Magic Wand spindles eliminate pusher
platforms and stabilizing arms!
intermixes 10" and 12" in any sequence:
plays all 4 speeds, has a 4 -pole motor.
Plug -in head!
shuts off automatically, returns tone
arm to rest position!
and many other outstanding features,
not found in any other record changer
or record player!
-yet it costs outy

$6750

r

1

STEREOTWIN 210 /O
a thrilling new standard
in

a

stereo cartridge!

Acclaimed by engineers and audiophiles,
STEREOTWIN 210 /D is the finest cartridge
for the stereo age. "Moving-magnetprinciple gives new high in quality performance. Hum is eliminated by MuMetal casing. Stylus replacement is instant. Phenomenal separation: 22 db at
1000 cps. EXCLUSIVE ADJUSTMENT puts
stylus in proper position both vertically
and horizontally for record changers or
manual tone arms. Truly an audio engineer's cartridge at an audiophile's price!

NOW

$3450

FAR AHEAD) THE FINEST BY FAR

Available at selected dealers.

For Free catalogue, please write Dept.

A

AUDIOGERSH CORP.
514 Broadway. New york 12, N.

Y.

WORTH 6 -0800

It would seem that the "gremlins" were
especially active in the "Low- Loading Self biased Amplifier" article in the December
issue. Here are the corrections, and I do
hope you will publish an errata notice:
Figures 1 and 2 should have had the
curves designated -A for the center curve,
B for the upper curve, and C for the lower.
Without these designations the punch is
lost. (The author is right -we omitted
them.)
Figure 2 has extra zeros on the upper
cycle of the log scale for harmonic distortion. The top figure should be 10, not 100,
and zeros should be removed from the
others, leaving 5, 4, 3, and 2. (Draftsman
copied author's drawing, but we should
have caught it.)
Figure 3 has reversed designations on
the voltage table. C, should read 325 and
450, while C, should read 275 and 350.
(Our error again.)
In the parta table on page 21, R, and
R, should be 1 watt, and the last tube
referred to in the table for V, should be an
ECC33, which my reference shows as the
equivalent of the 6SN7. (Ours too.)
I am most pleased that you did include
the voltage table on the schematic. I feel
that this notation should be standard on
all circuits you publish. It would be very
helpful to others who might build the units.
L. B. DALZELL,

1162 Fleetridge Drive

San Diego 6, Calif.
Tuners

and Turntables

SIR:

I have two questions you may be able to
give me some help with.
Given the prospect of aligning an unfamiliar FM tuner on which no technical
data are available-and not wishing to cut
loose with a can opener -how do you tell
which end is the primary and which the
secondary of the ratio detector or discriminator transformer? (Connect a VTVM
to the detector test point ahead of the
a.f. coupling capacitor and try one of the
adjustments while a signal is fed to the i.f.
amplifier. The secondary is the one which
causes a wide shift from negative to positive voltage. The primary adjustment gives
much less variation.)
The second question relates to the rumble
figure quoted for turntables and record

changers tested for EQUIPMENT PROFILE.
It is desirable, if only for relative comparisons, which is all that is claimed, of
course. How is this test performed, and
what is measured? I trust that it is total
rumble content relative to not more than
7 cm /sec (in contrast to at least one manufacturer who quotes figures which turn out
to be the 120-cps component, only relative
to 20 cm /sec.) Could I have your measured
figures for the two or three turntables and
changers which you have found to have the
lowest rumble of those so far tested?
CHARLES H. CHANDLER,
1, Marlborough St.,
Boston 16, Mass.
The test and procedure were outlined in
the June, 1959, issue, from which we quote
the following: "The NARTB standard of
measurement
specifies that rumble
shall be rated in db below 1.4 cm/sec stylus
velocity at 100 cps, which corresponds to
7 cm /sec at 1000 cps with standard equalization. We made this measurement in a simplified manner, but the result approximates
the NARTB standard. We used a D If R
Flutter and Rumble test record. which has

three bands -3000 cps with zero per
cent flutter, 3000 cps with 1.5 per cent
flutter, and an unmodulated band for the
rumble test. The 3000 -cps band is recorded
at a level of 5.8 cm /sec, so by (observing)
the output of this band, and then taking a
second reading while playing the unmodslated band, the difference can be used to
determine the NARTB figure. .5.8 cm /sec
(at 3000 cps) is approximately 1.5 db
.
The
below 1.4 cm /sec at 100 cps.
acceptable rumble for a reproducing turntable is - 35 db, in NARTB standards."
Dual Model 1006 was measured at -36 db;
Connoisseur Type B, -53.5 db ; Collaro
Constellation, -34 db; LESA, -32 db.
These are all that hare been tested in
accordance with this method.)
Microphones
SIR:

We have just reviewed the article by
Herman Burstein, "Microphones for Recording," in the October issue, and we have
a couple of comments and a question.
On page 36, Mr. Burstein points out that
many of the old disadvantages of ribbon
microphones have been at least somewhat
overcome, allowing more versatile units.
This is certainly true. However, in fairness
to your readers, we feel it should be pointed
out that the ribbon microphones are still
limited to indoor applications. This was
not pointed out in the article and could
lead to sad experience by a reader who
might purchase a ribbon microphone and
try to use it as an all- around unit.
In this same section, it is mentioned
that manufacturers of ribbon microphones
make it possible for the user to replace the
ribbon in the field in case of failure. In
substance, this may be true, but it is extremely doubtful that, despite the method
by which the manufacturer furnishes the
ribbon, an unskilled home technician could
replace the ribbon and retain the original
quality of the microphone. Presuming that
this is possible, we are certain you will
agree it would be much easier to replace a
dynamic element in the field although this
was not mentioned.
On page 40 in the Editor's note, you
comment that the voice -coil impedance of
typical dynamic microphones averages 30
to 50 ohms. This is universally true in the
older dynamic microphones but the typical
average dynamic today runs somewhere between 3 and 15 ohms. As a result, matching
transformers are included even for 50 -ohm
input. This is a minor point and one which
could hardly mislead your readers but for
the sake of accuracy is worth mentioning.
The only remaining point is a question
as to why Electro -Voice did not get a credit
line for the cutaway drawing on page 36,
which is obviously a cross section of the
Model 664 microphone. Credits were given
on all other photographs showing a specific
type unit except on this one. Since this
"Variable-D" type microphone is an original and exclusive Electro -Voice development, we would like to have it acknowledged as such. (Now you have it. En.)
No doubt someone has already noticed
that the description of patterns B and C
in Fig. 15 on page 42 is inverted. However,
this would not be difficult for even the
reader to catch.
In general, this is one of the most accurate and informative articles we've seen
on microphones for quite some time.
GEORGE

AUDIO
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R. RILEY,

Manager, Commercial Products,
Electro- Voice, Inc.,
Buchanan, Michigan

JANUARY. 1960

.t

Amplifiers

New

&

Tuners

MORE OF THE BEST
FROM THE LEADER
Heathkit, first in performance, quality and dependability, proudly
presents a host of new, outstanding do-it- yourself projects designed, as always, to bring you the finest in kit -form electronics.

FOR THE FINEST IN STEREO .
14/14 WATT STEREO AMPLIFIER KIT (SA -2)
complete dual channel amplifier, preamplifier combination, the new
Heathkit SA -2, in one compact, handsomely styled unit provides every
modern feature required for superb stereo reproduction
yet is priced
well within your budget.
Delivers 14 watts per channel stereo, or 28 watts total monophonic.
Maximum flexibility is provided by the 6- position function switch which
gives you instant selection of "Amp. A" or "Amp. B" for single channel
monophonic; "Mono. A" or "Mono. B" for dual channel monophonic
using both amplifiers and either preamp; and "Stereo" or "Stereo
reverse ". A four-position input selector switch provides choice of magnetic phono, crystal phono, tuner, and high level auxiliary input for tape
recorder, TV, etc. The magnetic phono input is RIAA equalized and
features 3 my sensitivity- adequate for the lowest output cartridges
available today.
Other features include a speaker phasing switch, two AC outlets for
accessory equipment and hum balance controls in each channel. As
beautiful as it is functional, the SA -2 will be a proud addition to your
A

New

...

HEATHKIT SA-2

$5295

stereo sound system. Shpg. Wt. 23 lbs.

SPECIFICATIONS-Powmoutput: l4 watts per channel,
16 watts per channel, "utility ". POW., response: ±1 db from

12 watts per channel, "m",
20 cps to 20 kc at 14 watts c
Total
cps to 15 kc at 14 watts output. Intarmodulation distortion:
than 1% at 16 watts output using 60 cps and 6 kc signal mixed 4:1. Hum and noise: mag. phono Input,
47 db below 14 watts; tuner and crystal phono, 63 db below 14 watts. Controls: dual clutched volume;
ganged bass, ganged treble: 4 "position selector: speaker phasing switch. Inputs: 4 stereo or 8 monophonic. Outputs: 4, 8 and 16 ohms. Dimensions: 4%- H. x 15- W. x 8- D.

harmonic distortion: less than

-

2%, 30

GO STEREO FOR JUST $29.95
ECONOMY STEREO AMPLIFIER (SA -3)
This amazing performer delivers more titan enough power for pure.
undistorted room -tilling stereophonic sound at the lowest possible cost.
Featuring 3 watts per stereo channel and 6 watts as a monophonic amplifier, the SA -3 has been proven by exhaustive tests to be more than adequate in volume for every listening taste. A tremendous buy at this low
Heathkit price. Shpg. Wt. 13 lbs.
SPECIFICATIONS-Power output: 3 watts per chann. 1. Power response: +1 db from 50 cos. 70 kc
at 3 watt
'
Total harmonic distortion: less than 3 "ó; 60 cps. 20 '
Intermodulatlon distortion:
less than
rie ó 6 kc signal mixed 4:1. Hum and noise: 65 don
output. Controls
anged treble, ganged bass;
iclor; so.
inn
Inputs (each channel): tuner, crystal or
TIC phono. Outputs (each
channel)
Finish: black with gold trim. Dimensions: 127Ç- W. x 6%- D. x 3/." H.

New

r

-

I

7

-

<

HEATHKIT SA-3

$2995

MORE STATIONS AND TRUE FM QUALITY
ARE YOURS WITH THIS FINE TUNER KIT
HIGH FIDELITY FM TUNER KIT (FM -4)
This handsomely styled 1'\I tuner features better than 2.5 microvolt
sensitivity, automatic frequency control (AFC) with on-off switch, and
prewired, prealigned and pretested tuning unit. Clean chassis layout, pre aligned intermediate stage transformers and assembled tuning unit makes
construction simple- guarantees top performance. Flywheel tuning and
new soft, evenly- lighted dial scale provide smooth, effortless operation.
Vinyl -clad case has black, simulated -leather texture with gold design
and tram. Multiplex adapter output also provided. Shpg. Wt. 8 lbs.
SPECIFICATIONS -Tuning range: 88 to 106 mc. Quieting sensitivity: 2.5 on for 20 db of quieting.
IF fr
: 10.7 mc. Image ratio: 45 db. AFC
tien factor: 75 kc per volt. AM suppression:
25 db. Frog
response: ±2 db 20 to 20,000 cps, Harmonic distortion: less than 1.5 %. 1100 uv, 400
cycles 100% modulation. Intermodulatlon distortion: less than %,60 cycles and 6 kc mixed 4:1 1100 uv,
modulation.
30%
Antenna: 300 ohms. Output Impedance: i00ohms (cathode follower). Output voltage:
nominal .5 volt (with 30% modulation, 20 uv signal). Overall dimensions: 4 Ç H. x 13 %" W. x 5/," D.
1

HEATH COMPANY/ Benton Harbor, Michigan
AUDIO
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New
s

..

HEATHKIT FM-4

$3495

1

a subsidiary of Daystrom, Inc.

7

www.americanradiohistory.com
AmericanRadioHistory.Com

NOW -FOR THE FIRST TIME- EXCLUSIVELY FROM HEATH

ACOUSTIC SUSPENSION
HI -FI SPEAKER SYSTEM KIT (AS -2)
A revolutionary principle in speaker design, the Acoustic Research

New

HEATHKIT AS-2B (birch)
HEATHKIT AS-2M lmehogany)

$7995
each

HEATHKIT AS-2U

S89.95

(unfinished)

speaker has been universally accepted as one of the most praiseworthy
speaker systems in the world of high fidelity sound reproduction. Heathkit
is proud to be the sole kit licensee of this Acoustic Suspension principle
from AR., Inc., and now offers for the first time this remarkable speaker
system in money -saving, easy -to -build kit form.
The 10' Acoustic Suspension woofer delivers clean, clear extendedrange bass response and outstanding high frequency distribution is provided by the specially designed "cross-fired" two- speaker tweeter assembly.
Another first in the Heathkit line -is the availability of preassembled
and prefinished cabinets. Cabinets are available in prefinished birch
(blond) or mahogany, or in unfinished birch suitable for the finish of your
choice. Kit assembly consists merely of mounting the speakers, wiring the
simple crossover network and filling the cabinet with the fiberglass included. Recommended amplifier W -7A. Shpg. Wt. 32 lbs.

a

SPECIFICATIONS -Frequency response (at 1g watts Input).: ±5 db, 42 to 14,000 Cps; 10 db down
at 30 and 16.000 cps; Harmonic distortion: below 2% down to 50 cos, below 3% down to 40 cps at 10 watts
input in corner room location. Impedance: 8 ohms. Suggested damping factor: high (5:1 or greater).
Efficiency: about 2 %. Distribution angle. 90° in horizontal plan:. Dimensions:24" W. OWN.
H. a 11
D.
*Power input required for average listening level will not exceed 10 watts.

it

THE WORLD'S BIGGEST BARGAIN IN A HI -FI AMPLIFIER

WATT HI -FI AMPLIFIER KIT (W -7A)
Utilizing advanced design in components and tubes to achieve unprecedented performance with fewer parts. Heathkit has produced the world's
first and only "dollar-a- watt" genuine high fidelity amplifier. Meeting
full 55 watt hi -fi rating and 55 watt professional standards, the new improved W-7A provides a comfortable margin of distortion -free power for
any high fidelity application.
The sleek, modern styling of this unit allows unobtrusive installation
anywhere in the home. The clean, open layout of chassis and precut,
cabled wiring harness makes the W -7A extremely easy to assemble.
Shpg. Wt. 28 lbs.
55

New

HEATHKIT W-7A

SPECIFICATIONS -Power output:

$5495

Hi -fi rating. 55 watts; Professional rating. 55 watts. Power redb from 20 cps to 20 Mc at 55 watts output. Total harmonic distortion: less than 2% from 30
adulation distortion: less than 1% at 62 watts output using 60 cps
cps to 15 kc at 55 watts output.
and 6 Mc signal mixed 4:1. Hum and noise: 80 db below 55 watts, unweighted. Damping factor: Switch
4, 8 and 16 ohms
on front panel for selecting either maximum (20:1) or unity (1:1). Output Import
and 70 volt line. Power requirements: 117 volts, 50/60 cycles. 90-160 watts. Dimensions: 8%" D. z
6% H. a 15' W.

sponse: ±

1

:

UNIT PRICED WELL WITHIN
ANY BUDGET
14 WATT HI -FI AMPLIFIER KIT (EA-3)
Delivers a full 14 watts of hi -fi rated power and easily meets professional
standards as a 12 -watt amplifier.
Rich, full range sound reproduction and low noise and distortion are
achieved through careful design using the latest audio developments.
Miniature tubes are used throughout. including EL -84 output tubes in a
push -pull output circuit with a special- design output transformer. The
built -in preamplifier has three separate switch-selected inputs for magnetic phono, crystal phono or tape. and AM -FM tuner. RIAA equalization is featured on the magnetic phono input. Shpg. Wt. 15 lbs.
A NEW AMPLIFIER AND PREAMP

HEATHKIT EA-3

$2995

NOTE THESE OUTSTANDING SPECIFICATIONS -Power output: 14 watts. Hi -fi: 12 watts.
Professional; 16 watts, Utility. Power response: ±1 db from 20 co ::
c at 14 watts cutout. Total
harmonic distortion: less than 2%, 30 cps to 15 ko at 14 watts output. Intermodulation distortion:
than 1% at 16 watts output using 60 Ws and 6 kc signal mixed 4:1. Hum and noise:
47 db below 14 watts: tuner and cry' tal phono, 63 db h low 14 watts. Output impedances:
-

14 WATT HI -FI AMPLIFIER KIT (UA -2)
Meeting 14 -watt "hi -fi" and 12 -watt "professional" standards. the UA -2
lives up to its title "universal" performing with equal brilliance in the
most demanding monophonic or stereophonic high fidelity systems. Its
high quality. remarkable economy and ease of assembly make it one of the
finest values in high fidelity equipment. Buy two for stereo. Shpg. Wt.

"UNIVERSAL"

HEATHKIT UA-2

$2295

13 lbs.
SPECIFICATIONS-Power output:

Hii

rating.

14

walls: Pro' --..kcal r
'

HEATHKIT SP-2A

$5v695
(single-channel monophonic).
Shpg. Wt. 13 lbs.

,t

'

(two- channel stereo).
Shpg. Wt. 15 tbs.

HEATHKIT SP -1A $37.95

watts. Power re-

: than
±1 db from 20 cps to 20 Mc at 17 watts output. Total harmonic distortion:
2% from
20 cps to 20 ko at 14 watts output. Intermodulatlon distortion:
put using 60
Output impedances: 4.8 and 16
cps and 6 kc signal mixed 4:1. Horn and noise: 73 db b.. 5,:,
Input
for
factor:
for
unity
or
maximum
(15'.
voltage
14
watt
ohms. Damping
switched
output: .7
volts. Dimensions: 10- W. a 6W D. a 4 %" H.

HEATHKIT C -SP -1A $21.95
(converts SP -1A to SP -2A).
Shpt. WI, 4 lbs.

STEREO -MONO PREAMP KIT (SP -2A, SP -1A)
Available in two outstanding versions! SP-2A (stereo) and SP-1A (monophonic). SP-1A convertible to stereo with conversion kit C-SP -1A. Use
as the control center of your entire high fidelity system. Six inputs in each
channel accommodate most any program source. Switch selection of
HARTS or RIAA. LP and 78 rpm record compensation.

AUDIO
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New

Tape Recorders

T

N

PROFESSIONAL QUALITY TAPE RECORDER KITS
(TR -1 series)

¡.

4

These outstanding tape recorder kits offer a combination of
features found only in higher priced professional equipment
selling for $350 to $400. The precision tape mechanism is supplied completely assembled and tested, you build only the tape
amplifiers. Two circuit boards are used for easy assembly and
high stability. Separate record and playback heads and amplifiers allow monitoring while recording. Features include professional -type db sound level meter, counter, pause control,
record interlock. 2 (switch -selected) speeds 3% and 71/2 IPS.
Frequency response: ±2.5 db 30 to 12,000 cps at 71/2 IPS.
NARTB equalization. Provision for mike or line inputs. Shpg.

Wt. 30 lbs.
MODEL TR -1E:
;

4

MODEL TR -1D:

2 -track

*16996

$17.00 DN., $14.00 MO.

stereo playback, mono$17.00 DN., $14.00 MO.

*16996

MODEL TR -1C: monophonic record & playback.

*15995
J7

play.

l;ln,t1i.

$16.00 DN., $14.00 MO.

MODEL C- TR -1D: Converts TR -1D to TR -1E.
MODEL C- TR -1C: Converts TR -IC to TR -1D.

2 lbs.

$14.95

2 lbs.

MODEL C-TR -ICQ: Converts TR -1C to TR -1E.

2

Precision bearings and close machining tolerances hold flutter
and wow to less than 0.35%. NARTB equalization, separate
record and playback gain controls and a safety interlock. Provision for mike or line inputs with 6E5 "magic eye" tube as
sound level indicator. Two circuit boards for easy assembly.
MODEL TR -1A: Monophonic two -track record /playback with fast
forward and rewind functions. Includes one TE -4 Tape Electronics
kit. Shpg. Wt. 24 lbs.
$10.00 DN., $9.00 MO.
Tit-tA Specifications-Frequency response: 7.51PS ±3 db 50 to 12,030 cps: 3.751 PS ±3

*9996

db 50 to 7,000

-track stereo playback, mono-

cord & play.

STEREO -MONO TAPE RECORDER KIT (TR -1A series)
Our most versatile tape recorder kit, you can buy the new two track (TR -1 AH) or four -track (TR -IAQ) versions which record
and playback both Stereo and Monophonic programming or
the two -track Monophonic record -playback version (TR -IA).

$19.95

lbs.

$19.95

cos. Signal -to-noise ratio: better than 45 db below full output of 1.25 volts /
than 2% at full output Sias voe frequency: 60 kc

channel. Harmonic distortion:
(push -pull oscillator).

MODEL TR-IAM: Two -track monophonic and stereo record /playback
with fast forward and rewind functions. Two TE -4 Tape Electronics
kits. Shpg. Wt. 36 lbs.

*14996

$15.00 DN., $13.00 MO.
TR-IAH Specifications- Frequency response: 7.5 IPS ±3 db 40 to 15,000 cos; 3.75 IPS
±3 db 40 to 10.000 cps. Signal- to-noise ratio: 45 db below full output of volt /channel.
Harmonic distortion: less than 2% at lull output. Sias erase fr
:60 kc )push pull
1

oscillator.

MODEL TR -1AQ: Four -track monophonic and stereo record /playback
with fast forward and rewind functions. Two TE -4 Tape Electronics
kits. Shpg. Wt. 36 lbs.
$15.00 DN., $13.00 MO.

*14996

TR -IAQ Specifications- Frequency response: 7.5 IPS ±3 db 40 to '
75 IPS
± 3 db 40 to 10.000 cps. Signal-to-noise ratio: 40 db below lull output el.; ...7.1.,cnanner.
Harmonie distortion: less tl
at full output. Sias erase:60 kc (push.pull oscillator).

HEATH COMPANY /BENTON

HARBOR 25, MICH.

subsidiary of Daystrom. Inc.
III

Please send the latest Free Heathkit catalog.
name

Enclosed find S._ _.. ...
Please enclose postage for
parcel post- eroress orders
are shipped delivery charges

collect. All prices F.O.B.

address

n'v
Write today for free catalog describing over 100 easy -to-build kits In hi -fi-

test-marine and

d state

QUANTITY

ITEM

MODEL NO.

PRICE

amateur radio fields.

Send for FREE Catalog
AUDIO

Benton Harbor. Mich. A 23%
deposit is required on all
C.O.D. orders. Prices subject
to Change without notice.

I
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ONLY the ACRO Stereo

pre -amplifier gives you
these years ahead design
features!
CHECK THESE EXTRAS
that no other kit gives:
1.

Selective Rumble
& Scratch Filters

2.

3rd Channel Output

5.

6.

Exclusive Panel

Light Matrix
1.

3. Exclusive Mike
Dub Switch

Input Level
Controls

Lowest Hum with
D.C. Filament Supply

Plus many
4. Phasing Switch

other features

ACRO'S STEREO

PREAMPLIFIER

AUDIOMAN NO. 4
Charles R. Doty, Senior Engineer at IBM, selected as the fourth Audioman -one who combines audio, music, and civic activities to
make one multi -facet hobby.
extending 'way
back to 1921 when he constructed a
special receiving set to present the
Dempsey -Carpentier fight to a capacity
audience in a Peekskill, N. Y., theater and
used people as "loudspeakers" to relay the
broadcaster's comments to the listeners,
Charles R. Doty has continued with sound
reproduction as an important hobby. In
1950, he founded and was first president of
the Poughkeepsie Audio Society, an organization which holds monthly meetings for
its more than 400 members, at which
prominent people in the industry and from
musical circles talk on subjects ranging
from technical problems to psychoacoustics and music. Ile has also served as program director for the society, as Director of the Dutchess County Philharmonic,
as Treasurer of the Red Oaks Mill Fire
Company, and as Deacon of the New Hackensack Reformed Church. He is a member
of the AIEE, the IBM Country Club, IBM
Study Club, and the IBM Quarter Century
Club.
Mr. Doty is still using a Radio Craftsmen
RC -8 tuner which, with a history of several
modifications, he feels has no equal at this
time. His stereo preamp was originally
built for stereo as early as 1953, and it too
has undergone several modifications (which
is standard practice among dedicated
audiofans, of course). Two husky power
amplifiers using four 6550's each in push their 120 pull parallel do double duty
watt form they serve for concert use, and
with two of the 6550's removed they provide 70 watts for home use, adequate for
driving the speaker channels comprising
AR -1W's with JansZen 1 -30 electrostatic
tweeters. He uses a Rek -O -Kut T -12H turntable with a 16 -in. Fairchild arm and FairWITH INTEREST IN RADIO

-in

EASY TO ASSEMBLE KIT
Unequaled Versatility; Logical planning; Pre assembled, tested, printed circuit board
makes construction simple. A PERFECT
MATE FOR ACRO'S STEREO 20 AND ULTRA
LINEAR II AMPLIFIERS.

SPECIFICATIONS
INPUTS each channel
Magnetic (Turntable & Changer)
Equalized 78, LP, RIAA
Crystal ceramic (switched in mag. input)
Sensitivity for I.SV out Low Level 5 MV.
High Level 30 MV.
Tape Head Equalized NARTB Sensitivity 2 MV
AM
FM
FM Multiplex
Tape Head
Microphone (switched into one channel for announcing.
laded in or out with balance control)

OUTPUTS

2

Ampl.,

2

Tape, 3rd Channel

INPUT SELECTOR (8 position) 78, LP, RIAAI, RIAA2,
Tape Head, FM -AM, FM Multiplex & Aux.
OUTPUT SELECTOR
Stereo,

Stereo

Monaural B.)
at

a

6

7 MODES
(Check -A. Check -B,
Reverse, Monaural A- B, Monaural A,
panel light Matrix provides selection Mode

glance.

CONTROLS Ganged Volume Loudness,

dividual Bass

&

Balance,

In

Treble for each channel

SWITCHED EXTRAS effective each
scratch and rumble
monitor
mike dub

loudness

channel. Filters,
phasing
tape Input/

2 switched 2 direct
TUBES (4) Type 7199 low noise pentode triode

AC OUTLETS

DIMENSIONS 4.1 2H x 13 -3 41 x 6 -3 81)
PRICE: Kit $69.50 Self powered kit $79.50

Write today for free folder
ACRO PRODUCTS COMPANY KIT DIV.
410 SHURS LANE,

Dept:AUD

1

Philadelphia 28, Pa.

ACRO, THE FIRST NAME IN AUDIO!

Control rack in Mr. Doty's living room,
which was planned as an ideal listening
center in his Poughkeepsie, N. Y., home.

child 232 and Stereodyne II pickups. The
equipment is all mounted in a modified
rack, which includes the TV set, in a slight
offset in the living room from which the
cover photo was taken. Thus the control
panel, shown here, permits proper adjustment of level and tone from a position
where the average listener is likely to sit.
The speakers shown on the cover are to the
left and some 15 feet back of the rack

position.
One of Mr. Doty's most interesting audio
activities was undoubtedly unique in concept and execution. On the afternoon of
February 26, 1956, he presented a recorded
stereo concert to an audience of about 500
people in the Poughkeepsie High School
auditorium. The concert raised some $1500
and made it possible for the Dutchess
County Philharmonic orchestra to "stay in
business," and it still is. The program included excerpts from Saint -Saens A Minor
Cello Concerto, Mozart's Eine Kleine
Nachtmusic, excerpts from the Vassar Glee
Club program at Skinner Recital Hall of
December 3, 1955, and Brahms' Violin
Concerto in D, Op. 77. In still another respect, Mr. Doty was way ahead of his time
-he added a third speaker in the middle
between the two end speakers, which were
about 30 feet apart, in order to fill in the
"hole in the middle." The middle channel
was a combination of the two stereo channels and was played about 3 db higher in
level than the end speakers. We have heard
of other concerts where both live and recorded music was played to raise money,
but this is the first one encountered where
the musicians could sit in the audience and
have the satisfaction of listening to recorded music saving their jobs.
With this strong interest in music and in
the mechanics of its reproduction, Mr.
Doty combines a high degree of craftsmanship and a generous personality which results in giving considerable time, advice,
and actual physical help to others who are
planning and installing their own systems.
AUDIO is proud to number Mr. Doty as one
of the select circle of Audiomen.

AUDIO
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Q:

What's the only way
to eliminate rumble?
A:

Get rid of the motor and moving parts!

For those intent on elimination of turntable rumble, we offer
the solution shown. For those who are still unwilling to take this
simple ( but drastic) step, we would like to address a few points.
All record players have some rumble. A well-engineered
turntable will have so little rumble that it ceases to be a problem.

This rumble obsession has led to the use in some turntables
of a lightweight motor which is primarily designed for constant
load applications such as in clocks and timers. In turntable
operation, however, a motor encounters constantly varying loads
due to recording differences and modulations, changing
tonearm position and variations in friction resulting from
rotation and wear. When a lightweight motor is used in a
turntable, performance and durability are sacrificed to eliminate
a meaningless proportion of rumble-a truly false economy!
In the superb line of Rek -O-Kut STEREOTABLES, the hysteresis
synchronous motor is precision -made and capacitor- operated to
assure smoother multi -phase rotation for years of dependable
performance. The motors are isolated from the turntable and
deck. Drive mechanisms and other moving parts
are machined to extremely close tolerances.
Rek -O -Kut STEREOTABLES were used
exclusively in the design and development
of the 45/45 playback stereo cartridge, because
vertical rumble, another serious factor in stereo playback, is at an
absolute minimum in the Rek -O-Kut line of hysteresis STEREOTABLES.
All these engineering features contribute to the exclusively
accurate, silent operation of a STEREOTABLE.
Look to Rek -O -Kut for the utmost quality and dependability in
turntable design. Newest models, L-34H and L-37H provide
two speeds (33;I -45 and 33fi -78) and are powered by rugged
hysteresis motors. Only $79.95. Eight other models are available
for your individual needs...prices from $39.95. And, with your
Rek -O -Kut StereoTable, be sure to specify the Rek -O -Kut
Tonearm for the ultimate in precision-tracking. From $27.95.
Write for a free brochure on the entire Rek -O -Kut line.

Looking for a new speaker system? See the
incomparable Audax Para flex-now at your dealer!

REK-O-KUTc,
STEREOTABLES
Model

REK -O -K UT COMPANY, INC.,

AUDIO

38-19 108th St., Corona 68, N. Y. Export. Morhan Exporting Corp.. 458 8roaceay,

JANUARY, 1960
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L -34

illustrated

Canada Atlas Radio Corp.. 50 Wrngold Ave., Toronto 19
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édward ratnall Canby
1. STEREO
Brre,N,

MYOPIA
I.i rues n signed
I

tu, then

Reeved all over again at the shortsighted abuses of the stereo principle
that are now prevalent in home phonograph
products currently selling all over the
place. Sometimes I wonder whether more
than a relative handful of good Americans
have any idea at all what stereo is, or
sounds like. How could they, given these
machines?

No-I'm

not fuming about the calibre of
the insides, from turntable and cartridge
through to loudspeaker and enclosure (if
any). That, in all its low- and high -priced
munificence, is about the sane as ever, allowing for a slow rise in costs and, maybe,
a very slow but steady upping of relative
sound values. (Yes, the sound is really better now than, say, ten years ago, or even
five, level for level, price for price, and
speaking in general terms.) There's no news
story in this. What gets me down is the
simplest aspect of all, stereo -channel sepa-

ration. Oh no-not electrical separation, as
of the cartridge. I mean straight separation of the two speakers or speaker systems,
in space. Now you see it, now you don't,
and that's something new, all right.

It does look as though stereo were a success now. Everybody sells machines to play
it, everybody blows it up in glowing terms,
and at least in theory, everybody is quite
right. Stereo is good. It is definitely a
worthwhile improvement, and on every
plane of listening you can think of. It
definitely is a bargain, considering its present cost and the extensive doubling -up of
facilities that it requires. We should all be
slapping each other's back and, in the ads
anyhow, everybody is. Agreement, even if
it is mostly expressed in those usual slick
and meaningless phrases that greet every
new audio development-the Ultimate in

Tonal Realism, brings the Concert Hall
right into your Living Room, a Thrill for
the Entire Family (fam- ill -ee, it's pronounced by the admen) etcetc. OK, so we
all agree.
Yet amid this monotonous flood of superlatives, we are seeing a strange growth, in
the actual playing mechanisms, of true
stereo and false stereo side by side under
the very same publicity banners, in the
selfsame lines and under the same brand
names. It's a process that, shall I say, is

A nice

fat triangle with you on the fat
side.

screwily democratic -for the fact is that
sonic of the cheapest and tinniest stereo
offerings in some lines of these machines
actually provide more true stereo potentiality than the cluttered behemoths of
fancy furniture that fill up the higher sales
levels in the very same lines.
Fat Triangle

It's so simple. Stereo, the stereo effect,
depends first of all and beyond all else on
separation -physical, real, spatial channel
separation in relation to the listener.
Stereo, as we all should know by now, is a
fat triangle. The listener makes one point
on that triangle, the apparent source (I
say that advisedly) of each of the two
basic channels make the other two points.
Granted that there are complications, that
room acoustics, reflections, can aid or destroy or blur this triangle, that some systems are set up to
make use of virtual
images or reflected
images. Even so-with
all our ingenuity, we
have not yet detached
ourselves from the
valid and basic stereo
concept that is still
the most useful approach to stereo listening. Speaker to the
right, speaker to the
left, listener in the
middle, out front.
Some stereo phonographs provide for
adequate separation,
variably or inflexibly;
others do not. And
these last, judging by
the goods now on display everywhere, are
in the big majority.
These handsome phonograph cabinets, you
see, offer the greatest
attraction imaginable
-on paper and in
the ads-they let you
have your cake and

eat it too. "One -cabinet stereo "! That's
what some of then

call it. Now you can
have stereo in all its
wonderful somethingor -other without the
inconvenience of those
annoying two speaker
boxes.
You can't always
tell from the pictures,
and my exploration of
the department store
and appliance outlets Scrawny triangle
isn't at this point coo- with you at the
plete, but it's pretty
sharp point.

clear that in many stereo phonographs the
two separate channels are reproduced separately at a distance of from a few inches
to several feet. Wow! What superb stereo
that gives! Real close -up.
As I remarked once before, as far back
as January, 1959, you can get an excellent
and true stereo effect out of such a machine by resting your nose carefully on the
bottom edge of the cabinet and opening
both your ears wide. I mean it. I've tried
it. It works.
Or you can achieve the proper spatial
triangle by emulating the stereo ads, it la
Japanese, squatting yourself on the floor
about two feet in front of the cabinet, your
tiny little feet crossed neatly beneath you,
the torso in upright stance, the ears alert.
But if you are so utterly lazy as to
move off and heave yourself into a sofa
across the living room, you'll provide what
might be called an infinitely acute triangle,
so thin it borders upon a straight line with
no width at all. That, my friends, has a
name-it's called mono.
How many people who have bought
stereo, or auditioned stereo, have in fact
heard stereo1 I honestly wonder. They say
what you don't know won't hurt you. The
modern parallel is that what you haven't
heard you'll never want, and what you
think you've heard you'll think you enjoy.
People by the tens of thousands are now
"enjoying" stereo on these happy terms.

...

Resting your nose carefully on the
bottom edge of the cabinet.
Zooming Curve

If you will look carefully at a few groups
of our present stereo phonograph offerings
I think you will find that a sort of stereo
curve does exist, the curve of stereo potentiality. It has nothing to do with hi -fi and
sound quality, which I maintain is almost
completely beside the point here. Just separation.
(Sure, sound quality counts exactly as
it has in the past. Yes, top hi -fi sound does
perhaps convey somewhat more stereo message than low-fi sound, frequency -limited
and full of distortion. But compared with
the supreme importance -to stereo-of true
spatial separation, not of vital account,
though highly desirable. You will get far
more stereo effect from two fifty -cent
speakers six feet apart than from two
hundred- dollar speaker systems two feet
apart, and that is that.)
This curve that I mention is a funny
one. At the very bottom of the price scale,
the curve is high. Lots of stereo. In the
middle, where we get to the fancy middle
priced cabinetry from $100 up to perhaps
$300 or so, the curve zooms down, down,
almost to the rocky bottom of sheer mono style stereo listening. Then, strangely, the
curve at last starts upwards and at a thousand dollars or more you'll find some pretty
AUDIO
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Stereo Preamplifier HF85
11

I

0

n

and Mono Hi -Fi

your best buy is

...the experts

say

LIE/cO4
Seo

70W
Power
28W Sle-eo Power

Amplifier H187
Amplifier HF86

"The overall design of the H F-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well."

- Hirsch -Houck Labs

Aovanced engineering
Finest quality components
"Beginner- Tested," easy step-by -step instructions
LIFETIME service & calibration guarantee at nominal cost
IN STOCK
compare, then take home any EICO equipment
right "off the shelf " from 1500 neighborhood EICO dealers.

-

-

FM /AM Tuner
HFT92

FM Tuner HFT90
AM Tuner HFT94

(HIGH FIDELITY Magazine)

-

Stereo Integrated Amplifier AF4

GPO

12W Mona

VA

I

Integrated Amplifier HF12

Other Mono Integrated Amplifiers:
50, 30, 8 20W (use 2 for stereo)

retest

Stereo Amplifier -Preamplifier HF81

NM

Stereo Amplifier -Preamplifier selects,
amplifies, controls an stereo source & feeds it
thru self- contained dual 14W amplifiers to a

pair of speakers. Provides 28W monophonically.
Ganged levet controls, separate balance control,
independent bass & treble controls for each
channel. Identical Williamson -type, push -pull
ELM power amplifiers. "Excellent"
SATURDAY
REVIE-. HI-FI MUSIC AT HOME. "Outstanding
quality
extremely versatile. " -ELECTRONICS
WORLD LAB- TESTED. Kit $69.95. Wired $109.95.
Include; cover.
HF85 Stereo Preamplifier is a complete, master
stereo preamplifier -control unit, self -powered for
1lexibdity & to avoid power -supply problems. Distortion borders on unmeasurable even at high
output levels. Level, bass, & treble controls independent for each charnel or ganged for both
channels. Inputs for phono, tape head. mike, AM,
FM, & rM- multiplex. Cne each auxiliary A 8 B
input in each channel. Switched -in loudness com-

-

...

...
Wired

pensate. "Extreme flexibility
HI -Fl REVIEW.

cover.

Kit $39.95.

a

Includes

bargain."

$64.95.

New NF87 70 -Watt Stereo Power Amplifier: Dual
35W power amplifiers of the highest quality.
Uses top -quality output transformers for undis-

torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IN distortion 1% at 70W,
harmonic distortion less than 1% from 20 to
20,000 cps within 1 db of 70W. Ultra- linear connected EL34 output stages & surgistor- protected
silicon diode rectifier power supply. Selector
switch :hooses mono or stereo service; 4, 8,
16, and 32 ohm speaker taps, input level controls; basic sensitivity 0.38 volts. Without exaggeration, one of the very finest stereo amplifiers
available regardless of price. Use with self powered stereo preamplifier- control unit (HF85
recommended). Kit $74.95. Wired $114.95.
28W Stereo Power Amplifier Kit $43.95.
Wired $74.95.
FM Tuner NFT90: Prewired, prealigned, temperature- compensated " frort end" is drift -free. Prewired exclusive precisan eye-tronictc traveling
tuning Mdicator. Sensitivity: 1.5 uy for 20 db
quieting; 2.5 uy for 30 db quieting, full limiting
HF86

AUDIO

from 25 uy.

IF bandwidth 260 kc at 6 db points.
cathode follower & FM- multiplex stereo
outputs, prevent obsolescence. Very low distortion. "One of the best buys in high fidelity kits."
AUDIOCRAFT. Kit $39.95'. Wired $65.95'.

Both

-

Cover $3.95. -Less cover, F.E.T. Inch

New AM Tuner HFT94. Molches ItFT90. Selects
"hi -f" wide (20c 9kc @
db) or weakstation narrow (20c 5kc @
3db) band pass. Tuned RF stage for high selectivity 8
sensitivity; precision eye-trenic* tuning.
Kit $39.95. Wired $65.95. Incl. Cover 8 F.E.T.
New FM /AM Tuner HFT92 combines the renowned EICO HFT90 FM Tuner with excellent AM tuning facilities. Kit $59.95. Wired

-

-

-3

-

$94.95. Includes cover & F.E.T.
New M-4 Stereo Amplifier provides clean 4W

per channel or 8W total output. Inputs for
ceramic /crystal stereo pick -ups. AM -FM stereo,
FM -multi stereo. 6- position stereo/mono selector. Clutch- concentric level 8 tone controls. Use
with a pair of HFS -5 Speaker Systems for good
quality, low-cost stereo. Kit $30.95. Wired $64.95.
NF12 Mono Integrated Amplifier provides complete "fronbend" facilities and true high fidelity performance. Inputs for phono. tape head, TV,
tuner and crystal ceramic cartridge. Preferred
variable crossover, feedback type tone control
circuit. Highly stable Williamson -type power
amplifier circuit. Power output: 12W continuous,
25W peak. Kit $34.95. Wired $57.95. Includes

2 -Way

Bookshelf

Speaker System HFSI
3 -15lay Speaker System HFS3
2Way Speaker System HFSS

8" woofer 45 cps res.'s. 8 31h" cone
tweeter. 1T.-1 cu ft. ducted-port enclosure. System 0 of
for smoothest frequency & best
transient response. 45- 14,000 cps clean, useful
Sion,

response. FWD: 24 ",

1242 ", 101/2 ".

Unfinished

birch $47.58. Walnut, mahogany or teak $59.50.
HFS1 Bookshelf Speaker System complete with
factorbuill cabinet. Jensen 8" woofer, matching Jensen c Jmpression -driver exponential horn
tweeter. Smooth clean bass; crisp extended
highs. 70.1;.000 cps range. 8 ohms. HWD: 23" x
11" z 9". Pr ce $39.95.
HFS2 Omni- Birectional Speaker System (not illus.)
HWD: 36 ". 151 a ", 1P,3". "Eminently musical"
HIGH FIDELITY. "Fine for stereo"
MODERN
HI -FI. Comp etely factory- built. Mahogany or wal-

-

-

nut $139.95. Blond $144.95.

cover.

New HFS3 3 -Way Speaker System Semi -Kit corn plete with factory -built a/ " veneered plywood (4
sides) cabinet. Bellows- suspension, full -inch excursion 12" woofer (22 cps res.), 8" mid -range

speaker with high internal damping cone for
smooth response, 342" cone tweeter. 21/e cu. ft.
ducted -port enclosure. System 0 of 42 for smoothest frequency 8 best transient response. 3214,000 cps clean. useful response. 16 ohms
impedance. HWD: 261 ", 131/e ",143/4". Unfinished
birch $72.50. Walnut, mahogany or teak $07.50.

EICO, 33.00 Northern Blvd., L.I.C. 1, N. Y.

50% on 65
models of top quality:
Q Hi -Fi p Test Instruments
Free STEREO Hr -F, Guide
Q "Ham' Gear
Send FREE catalog 6 name of neighborhood EICO dealer.
SNOW WE HOW TO SAVE

NAME

_

_...

A-1

ADDRESS

CITY

...

...

TORE

..

STATE

New NFSS 2 -Way Speaker System Semi-Kit com-

plete with factory -built 4a" veneered plywood (4
sides) cabinet.

Bellows- suspension,

sta"

excur-
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Yoi.

Say
AUDIO
Is

Publishing
A

Cookbook

-

Yes, AUDIO is publishing a cookbook
not that we intend to extend the subject
of gastronomy to include recipes in future pages of AUDIO.
You may ask...why?
And we would answer- Simply because
we feel that people who read AUDIO,
and enjoy the finest quality music reproduction also enjoy really good food on

their tables.

Your next question may be...Is it a dif-

ferent kind of cookbook?

Of course our reply would be -Yes! Oh,
it doesn't have a revolutionary format
and it appears to look like any ordinary
cookbook. But, the secret of its goodness
is the recipes that fill its 148 pages...

recipes responsible for the heart warming, flavorsome, homespun aromas experienced only in the kitchen of an Adirondack country home.

push himself away from the table before
upsetting the daily calorie count."
Here is a cookbook that will enable you
to recreate in your own homes superb
dishes experienced only at the Mirror
Lake Inn -dishes like Lake Trout Baked
In Wine and Adirondack Apple Pie, recipes for which are reproduced belowLAKE TROUT BAKED IN WHITE WINE
Remove heads and tails from a 2 pound fish. Split open down
back and rinse well. Remove backbone and rub inside with lemon,
salt. pepper and thyme to taste. Knead I tablespoon of butter
and anchovy paste the sire of a large pea; placing mixture inside
fish. Place fish in a greased baking pan and cover with ya cup
of whim wine. Bake 25 to 50 minutes in moderate oven,
n, 35G
degrees. Baste frequently. Garnish with parsley and lemon
and serve with plain boiled potatoes.

ADIRONDACK APPLE

PIE

5 tbsps
white corn syrup
sifted flour
6 to 8 tart apples, thinly
sliced
Sí up. grated nutmeg
Si c. orange juice
pastry
Vs C. melted butter
Mix together the sugar, flour, nutmeg, orange juice, corn
syrup and melted butter. Add the sliced apples and mix thorough.
ly. Butter a pie pan heavily before putting in your pastry. Fill the
pie shell with the apple mixture and make pastry strips for the
top which should be dipped in melted butter before putting on
the pie. Rake in 400 degree oven for 15 minutes: reduce heat to
250 degrees and hake 55 to 40 minutes longer.
I

2

c

sugar

tbsps

The name of the book is PLACID
EATING, and it is chock full of palate tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Lake Inn
...at (you guessed it) Lake Placid, New This colorful book, plastic bound for easy
York.
handling, will contribute many wonderActually, the first edition (now out of ful adventures in food for everyone in
print) was discovered by Mr. AUDIO the family. Order a copy today, the Lady(C. G. McProud) during his stay at Mrs. of- the -house will adore you for it. InciWikoff's Mirror Lake Inn, where, in Mr. dentally...it makes a wonderful gift for
McProud's own words-"... every meal is anyone. PLACID EATING, 152 pages,
so tasty that eating becomes a real joy, Plastic Bound: $3.95.
where each night's dessert excels the one
from the night before, where one has to

ORDER TODAY... $3.95
RADIO MAGAZINES, INC., Dept. L99
P.O. Box 629,

Mineola, New York

true stereo, worthy of professional attention.
It works this way. The cheapest stereo
phonographs, most of them, are of several
types that virtually require at least one
speaker to be detachable. Space limitations.
Often, both are detachable, or at least can
swing out and away from the body of the
machine. In a large number of these attractive beach- portable, collegiate-type
phonographs it is indeed possible to place
the two stereo sound -sources at any convenient and workable distance. That does
it. (Also, you tend to sit closer to them.)
But-in the very same lines -when you
raise your sights to higher prices you begin
to run into cabinetry. And right there you
smash straight into the critical area where
the maker's conscience really must battle
with sales appeal. Ouch -how it must hurt!
A beautiful early- American or French Provincial cabinet and the designer is supposed
to build separation into it? How? Aesthetically impossible-and who wants a second
beautiful early- American cabinet, just as
big? (Who wants a pint -size early- American half- cabinet, either, to house that second speaker in less space and at less cost?)
There's your fine furniture product just
crying for two neatly placed speakers at
symmetrical points of vision, say two feet
apart, and that's where you'll likely find

them.
How hideous, to destroy the early -American or French Provincial style by forcing
the speaker placements further apart! Yet
many makers' consciences have gone that
far ; there are phonographs by the dozen
with an ugly blank area in the middle and
two grill -cloth or plastic -covered speaker
vents at the far sides of the cabinet. Ugly
as sin, but you do get maybe another foot
of width out of your cabinetry. Three feet.
The curve moves upwards a tiny bit. You
can get real stereo out of these machines
if you move your living room chair close.
Blow smoke right into the stereo singers'
mouths.
Then, you see, we proceed on upwards
into the fancier ranges. "Fancier" means,
of course, more gadgetry and (variably)
better innards. But even more important,
it means bigger.
Don't think I'm optimistic enough to
think that the more expensive machines are
bigger specifically in order to provide wider
stereo separation. They are bigger for a
more compelling reason
look more impressive.
But it so happens that in this respect
you can actually have your cake and eat
it. The whopping, wall -filling stereo monsters, complete with built -in bar and TV,
do in plain fact offer potentially excellent
stereo (quite aside from their insides)
merely by being big -i.e., wide. Their separation is adequate for most living rooms,
though portability, flexibility of the
speaker placement, is something else again.
These big sets often give you six feet of
separation, which is just about enough
barely.
There's only one flaw in this last rising
section of the curve. It would rise higher
if the size of living rooms didn't tend to
increase right along with the size of the
machines. A seven -foot stereo- bar -TV is as
likely as not to land against one wall of
a palatial fifty -foot living room, with
couching facilities off thirty feet or so!
Not much of a listening triangle there.
Now I will admit that a number of home
machine makers have really tried to do
something about the problem of speaker
separation. Of course for most of us the
only solution is also the most elementary
and the simplest-components, plus two
(Continued on page 48)

-to

-
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a new development
in microphones
from Altec
The Altec 661, with an exclusive sintered bronze
filter, introduces a new principle of sound entry in
dynamic microphones that makes it possible to increase

sensitivity and effectively protect the pressure element against harmful
atmospheric dust. The sintered bronze filter sound entrance
provides acoustic front damping to the microphone diaphragm to extend high
frequency response and eliminate objectionable high frequency peaks, and
seals the pressure element against dirt, moisture, even destructive iron filings.
The Altec 661 is a dynamic microphone of omnidirectional pick -up with
outstanding characteristics, economical price and extremely long life. Choose it
for broadcast or public address work, and for paging and home
high fidelity recording where quality is a must.
The 661 is available in two models -the 661A with a
30/50 ohm impedance and the 661B with 30/50,
150/260, or 20,000 ohm impedance, selected by
a convenient impedance control switch.
Frequency response is guaranteed from 30
to 15,000 cps. Prices $49.50 (661A) ; $59.40 (661B)
Model 25B microphone stand: $12.00
:

4

661 OMNIDIRECTIONAL, DYNAMIC

ALTEC LANSING CORPORATION, Dept. lA
1515 S. Manchester Ave., Anaheim, Calif.

ALTE[
AUDIO

161 Sixth Ave., New York City 13, N.Y.
a subsidiary of Ling.Altec Electronics, Inc.
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EDITOR'S REVIEW
THREE -CHANNEL STEREO

-t0 use a generous term
-of "three-channel" stereo has crept into the

MISLEADING ADVERTISING

papers these last few months, and finally the
National Better Business Bureau has made an endeavor to secure agreement among phono manufacturers to discontinue the practice. Reports indicate
that some of the manufacturers consider the "three channel" gimmick to give them some edge over others
in the same field, and these seem to be reluctant to conform to the NBBB's suggestions.
The misnomer has shown up in two separate forms,
both wrong. No one who is technically familiar with
stereo tapes and dises is going to be fooled for a minute,
but then when one becomes familiar with the audio art
he is not likely to become a customer of the products
which are being described inaccurately anyhow. Three channel tape is regularly used for master recordings
-with both Ampex and Sony offering three-channel
half -inch tape machines for that purpose ; not priced
for home use, however -but it is rare that such a tape is
ever used outside the recording studio. To the best of
our knowledge, no one has yet figured out a practical
way of making a three -channel disc, although it should
be theoretically possible to record three or four channels by a combination of the 45/45 groove geometry
with the high -frequency carrier system developed by
Jerry Minter. Obviously it would also be possible to
broadcast three channels, with one on AM, one on FM,
and one on either FM multiplex or TV. If four channels are necessary we could use all of them, and with
the upcoming two-channel (for stereo) AM system it
would be possible to have five or six altogether, depending on how many multiplex channels were to be employed.
However, none of these methods has yet been used
for more -than -two-channel broadcasts, we believe
least not commercially. And besides, we fail to see why
three channels are needed, if we use the word channel
in the stricter technical sense. The advertising in question has referred to two separate types of loudspeaker
operation, and has degenerated into the thre'e- channel
designation for lack of a better name. All AUDIO readers are familiar with both of the loudspeaker arrangements described as "three-channel" -one simply

-at

from each normal channel and
mixes Dart of the
feeds the combination into a center loudspeaker, while
the other employs a single woofer which is fed with the
low frequencies from both channels, using two separate
tweeters for the individual high- frequency outputs
from the right and left channels.
The basic problem seems to be attributable to a lack
other
of precise usage of the English language
words, what do you call the so- called "three channel"
system ? In this clay of three, four, or even five separate
loudspeakers in even the lower priced console phonographs for each channel of production, the simple term
"three speaker" is not correct, either, even though we
took that easy way out in Mr. Canby's AUDIO ETC. for
this month. His original manuscript employed the
term "three -channel" throughout whereas he actually
meant three loudspeakers although each loudspeaker
might be composed of two or more separate loudspeaker
mechanisms. To avoid the incorrect use of "three channel," we changed all of his nomenclature except
the first few, which we put in quotes.
We feel that the term "three -channel" when applied
to sets using three loudspeakers or three loudspeaker
systems in whatever form is, to say the least, misleading; we hope that the manufacturers who use the terni
are themselves mislead and that they are not intentionally attempting to deceive the public. Fortunately,
stereo gave manufacturers a new word to publicize,
and now those who make what is legitimately called
high fidelity can again put the stress where it belongs
-on high fidelity. Sufficient proof of the misconception in the public mind is the fact that a customer will
come in and say, "I don't want high fidelity, I want
stereo." He can have both, of course, but he doesn't
always get it.

-in

MODEST ADVERTISING
One good sign we noticed last month portends a re-

turn to honesty in advertising, anyhow. In a New York
newspaper we ran across an ad which offered a portable
phonograph which wasn't called "high- fidelity" nor
even "hi -fi." Of course, it sold for $9.77, which may be
the reason. It seems there is an unwritten law about
these things. You can't call it "hi -fi" unless the price
is $9.95 or higher.

AUDIO
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Here is more for the best of everything in quality
record reproduction -the more that makes the difference! more output!...more channel separation!...
more response...more record life! In short-more to
enjoy because there's more quality for more listening
pleasure. Without question, Pickering's Collectors'
Series 380 is the finest -with more features and more
flexibility than any other stereo pickup in the world.

For example, the 380 is fully encapsulated in radiation -proof precious mu -metal for absolutely hum -free
performance in any record player regardless of type
make- model. The only true way to judge a high
fidelity component is to compare it with another...
measure its performance with the most vital instrument of all...the ear. For-those who can hear the
difference choose PICKERING*.

COLLECTORS' SERIES 380. Totally new and unique to high
fidelity is the "Collectors' Ensemble "...a complete quality "pickup- package" for reproduction of all records- stereo, micro-

PRO -STANDARD SERIES 371. Now, the new and

groove, 78's.

OUTPUT: 15 my per channel. CHANNEL SEPARATON: 30 -35 db.
FREQUENCY RESPONSE: + 2 db 20-20,000 cycles. SIGNAL TO
NOISE RATIO: -65 db below reference. TRACKING FORCE: "A"
type stylus -2.5 grams; "C" type stylus -3.7 grams.
Model 380E Collectors' Ensemble includes the Stanton Stereo
FLUXVALVE with 3 "V-GUARD" styli for stereo, microgroove and
78 rpm records
$60.00
Model 380A includes Stanton Stereo FLUXVALVE with D3807A
"V-GUARD" stylus for transcription arms.
$34.50
Model 380C includes Stanton Stereo FLUXVALVE with D3807C
"V-GUARD" stylus for auto -changer arms.
$29.85

awe

Only the Stanton Stereo FLUXVALVE
features the safe, comfortable, easily
replaceable stylus assembly.

-

revolutionary PACt technique developed by
PICKERING has effected economies in
manufacture which permit a reduction in the
price of the Pro -Standard Series...an industry
standard and the universal choice of professionals.
Features four coil push -pull hum rejection circuit.
OUTPUT: 10 my per channel. CHANNEL SEPARATION: 20 -25 db.
FREQUENCY RESPONSE: 20- 15,000 cycles. TRACKING FORCE:

"A" type stylus -2 -5 grams; "C" type stylus-4-7 grams.

Model 371A Mk II Stanton Stereo FLUXVALVE Pickup now $26.40
Model 37IC Mk II Stanton Stereo FLUXVALVE Pickup now $24.00
Model 196 Mk II UNIPOISE Arm with integrated Stanton Stereo
FLUXVALVE Pickup now
$49.50
FOR THOSE WHO

*PICKERING-for more than a decade -the world's most experienced manufacturer of high fidelity plckups...supplier to the
recording industry.
tPICKERING AUTOMATED CRAFTSMANSHIP
FLUXVALVE, -'V- GUARD" "T- GUARD" UNIPOISE PAC (TM)

AUDIO
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CAN HEAR THE DIFFERENCE

ickerin 9

PICKERING & CO., INC., PLAINVIEW,

JANUARY, 1960
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SHIP

WITHOUT AN OCEAN
-a

cable that
How do you lay a cable on the ocean floor
is connected to scores of large, heavy amplifiers? How do
you "overboard" such a system in a continuous operation,

without once halting the cable ship?
Bell Telephone Laboratories engineers must answer these
questions in order to lay a new deep -sea telephone system
designed to carry many more simultaneous conversations.
They're experimenting on dry land because it is easier and
more economical than on a ship. Ideas that couldn't even be
attempted at sea are safely testéd and evaluated.

In one experiment, they use a mock-up of the storage
tank area of a cable ship ( above 1. Here, they learn how
amplifiers see photo right), too rigid and heavy to be stored
with the cable coils below decks, must be positioned on deck
for trouble -free handling and overboarding.
I

Elsewhere in the Laboratories, engineers learn how best
to grip the cable and control its speed, what happens as the
cable with its amplifiers falls through the sea, and how fast
it must be payed out to snugly fit the ocean floor. Oceanographic studies reveal the hills and valleys which will be
encountered. Studies with naval architects show how the
findings can be best put to work in actual cable ships.

This work is typical of the research and development
effort that goes on at Bell Laboratories to bring you more
and better communications services.

Experimental amplifier about to be "launched" from "cable
ship." Like a giant string of beads, amplifiers and connecting cable must be overboarded without stopping the ship.

_%
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Universal Feedback Amplifier
Circuit
ARNOLD

KAUDER

J.

A simple amplifier of exceptional performance which should be adequate
for practically any installation is the basis for this article, but its greatest
value lies in the "universal" instructions for adjusting any feedback amplifier.
THE AMPLIFIER to be described has
performed well with five different

when audio signals with steep leading
edges on the waveforms are fed to the

output transformers, which has led
the writer to use the designation "universal." The amplifier has in each case
been found completely stable with (a)
no load, (b) 8 -ohm resistive load, (c) 8
ohm loudspeaker load, and (d) a 0.1 pf
capacitor load added to any of the load
conditions of (a), (b), or (c) above. The
feedback factor employed has been 20
db ± 1 db.
Few of the "Williamson Type" and
other amplifiers seen by the author have
been capable of meeting such a stability
test. Breathing of the loudspeaker cone,
due to very-low- frequency oscillations,
and supersonic oscillations readily seen
on an oscilloscope are all too common.
Either type of oscillation can produce
negative charges on the grid sides of the
output -tube coupling capacitors, with
distortion and limited power output resulting. Marginally stable amplifiers have
also been observed which do not normally
oscillate, but are highly regenerative at
extreme frequencies and do oscillate
Principal Engineer, Bendix Aviation
Corporation, North Hollywood, California.

input terminals.
A brief history of the development of
the circuit is believed to be of interest
and is as follows:

22
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Development

The author was a "high fidelity" fan
many years ago and is still not ashamed
of the performance of a class -A push pull 2A3 triode amplifier (power output
of 7 watts) still on hand. After a lapse
of 10 years, a reviewed interest in high
fidelity led to a study of feedback and
the present day amplifiers which have
achieved recognition in the literature.
The writer found to his annoyonce that
it was not possible to duplicate a published amplifier circuit and employ a
different output transformer and a more
compact layout-unless extensive redesign of the coupling and feedback circuits was carried out.
The author then made an analysis of
the problems in the design of feedback
amplifiers and established the following
principles for his own amplifier.
1. It should have as few stages as

K

61420

Circuitry

^450 V

The schematic of the resulting amplifier is shown in Fig. 1, and its power
supply in Fig. 2. It consists of a pentode
voltage amplifier directly coupled to a
split -load triode phase splitter, which is
resistance coupled to the push -pull out-

5881

47
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400v

68 H6

10 K

12W
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25v

10K
INPUT

0.25
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'

125

R

5W
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O
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p
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0.5

t7

IOK

400 V

I
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CFI
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-1314

CERAMIC
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MATCHED PAIR
MATCHED PAIR
ALL RESISTORS I WATT CARBON

APPROXIMATELY 12 K OHMS FOR 8 -OHM OUTPUT
IMPEDANCE; 17K OHMS FOR 16 -OHM OUTPUT.

UNLESS OTHERWISE SPECIFIED.

CF

0-300uur

Fig. 1. Schematic of the author's "Universal" feedback amplifier.

AUDIO

possible to achieve the required gain.
Extra stages contribute phase shifts at
low and high frequencies which reduce
the inherent stability of the amplifier.
2. The simplest possible circuitry
should be employed. Additional components which are not necessary simply
add to the cost, complication, and potential for failure.
3. The output stage should be biased
for Class A operation. It is not generally
realized that plate current cutoff in a
power output tube biased to AB operation can cause ringing and oscillation,
as well as other forms of distortion due
to the steep wavefronts in the output transformer current waveform.
4. Multiple feedback paths should be
employed, rather than a single path from
output to the input, to achieve maximum
stability.
5. Although the author is of the
school which believes that a power output of 6 watts is adequate for the home,
a power output between 15 and 20 watts
should be employed to assure near -perfeet linearity at the normal maximum
5 -watt home listening level and to allow
a reserve margin of power to compensate for tube aging, inefficient or mismatched speakers and other variables.

JANUARY, 1960

put pentodes. Actually, the amplifier
may be thought of as the simplest two -

stage pentode resistance -coupled type,
with the phase splitter added to convert
the design to push -pull operation. This
simple straightforward design is neither
startlingly new or even original, but fulfills admirably the requirement of the
least possible number of stages and coupling networks. This is the initial key to
stability in a feedback amplifier. The
final key to the high level of stability lies
in the three feedback paths, which will
be discussed in a later paragraph.
To satisfy the Class A and power design requirements, the output tubes had
19
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phase splitter is direct coupled to the
input amplifier tube, a high transconrluctanee type 6BH6 miniature pentode.
The design of the first stage is conventional. However, the screen grid potential is chosen to permit operation with
a relatively low value of bias resistor in
the tube cathode circuit, to reduce the
impedance of the main feedback network.
While it is believed that other triode
and pentode tubes of similar characteristics may be employed in the first two
stages, the 6BH6 and 6C4 were chosen
because they have low heater currents
(150 ma), which have been found to
minimize hum problems.

POWER SUPPLY

U J CT
5

MA

A
6 Hy

.

50 MA

1111

20 Hy.
30

MA

1111

B

40
450

INPUT

v
T45°v

TO ALL TUB'.
F (LAME N T

Fig. 2. Power supply for the

to be beam power tubes of the 6L6 type,
with improved construction as exemplified in the type 5881 and 6L6GB. No

available triodes are capable of providing either the high gain, or the power
output in Class A operation which beam
power tubes provide -and provide with
modest power -supply and driver -stage
requirements. Stabilizing resistors of
suitable values are employed in the grid,
screen grid, and plate circuits. The tubes
are self- biased, since fixed bias does not
appear to offer any advantage with
beam -power tubes, while self bias permits the use of higher impedance in the
grid circuits, with less loading of the
driver stage.
The push -pull output stage is driven
by a split -load or eathodyne phase split ter employing a type 6C4 miniature
triode. After considerable study of phase
splitters, this type is considered by the
writer to be superior to all others, including the cathode -coupled inverter
actually the only other type deemed
worthy of consideration. There has been
much talk about unbalance of the cathodyne phase inverter at high frequencies,
but after reference to the available literature, the author considers this to be
much talk not based on adequate investigation.
Actually, the equivalent source impedance of either output channel is'

-

Ro-

rn RL
rn +Rr. (µ

+2)
Substituting a value of 56,000 ohms for
RL, 10,000 ohms for rp and 19.5 for it as
applicable for the 6C4 tube employed in
this amplifier,

10,000 x 56,000
Ro =
10,000 + 56,000 (19.5 + 2)
= 460 ohms approximately.

The output capacitances
channel are, respectively'
Plate Channel
Co= 2Cvk +Cav

Co

(1+ f)

for each

(2)

r "Radiotron
Designer's Handbook."
Edited by H. Langford -Smith, Fourth Edition, p. 330.

"Universal" amplifier.

Reasons for Stability

Cathode Channel
Co=2Cnk+Cgk (71

-1)+Cßk

(3)

where A = the channel gain of approximately 0.9
and Cote = plate -to-cathode tube capacitance
Cep = grid -to -plate tube capacitance
Cgk = grid -to- cathode tube capacitance
Cek = heater -to-cathode tube capacitance
For a 6C4 triode
Cgk =L3
Cep =1.6
Cgk =1.8
Cek = 2.5

µµf
µµf

tuf

µµf
Substituting these values in Eqs. (2)
and (3):
Plate channel
/
Co= 2(1.3) +1.611+9 ) =5.96 µ µf
Cathode channel

`

/

Co= 2(1.3) +1.81

9 -1)
+2.5 +5.28 µµf

If these output capacitances are added
to values of 10 µµf for wiring and 10
µµf for the input capacitance of the
power output tubes, the total shunting
capacitance of the two channels are
25.96 µµf and 25.28 µµf respectively, a
difference of 0.68 µµf or approximately
1.5 per cent. Referring back to Eq. (1),
the value of 460 ohms equivalent source
impedance Ro with a shunting capacitance of 30 µµf will result in an output
within 3 db of mid -frequency output
beyond 10 mc, well outside the range of
any audio amplifier this citizen ever
wishes to possess. Any unbalance within
the range up to a few hundred kilocycles
is considered negligible.
As employed, the cathodyne splitter
contributes little phase shift, is virtually
free of distortion itself, is easily balanced with two matched load resistors
and readily meets the driving requirements of 30 volts peak -to -peak output
for the two power output tubes. The

The high degree of stability in this
amplifier is achieved by means of three
negative feedback paths of the simplest
type as described below :
(a) The first stage has an unbypassed
cathode resistor, which constitutes the
first path providing negative feedback.
(b) A small adjustable capacitor Cr,
(3-12 µµf) connected between the plate
of one output tube and the cathode of
the input amplifier tube, provides the
second negative feedback path. This
path provides considerable feedback at
the supersonic frequencies, eliminating
the peak found in this region as the
feedback factor is increased.
(c) The third feedback path is provided by a voltage divider connected
across the output transformer, consisting of the feedback resistor R/ and the
680 -ohm unbypassed cathode resistor of
the input pentode amplifier tube.
An adjustable capacitor CI= (30 -300
µµf) is connected across the feedback
resistor to provide control of the feedback factor at the higher frequencies
below the peak leveled by Cr, discussed

above.
Adjustment Procedure

The following procedure should be
employed to adjust the feedback networks for stable operation of the Universal Amplifier.
Cl. and the main feed1. With
back resistor RI, disconnected, run a
response curve on the amplifier with a
4 -, 8 -, or 16-ohm resistor connected to
the proper amplifier-output terminals.
Depending on the quality of the output
transformer, the response should be level
within about 3 db (30 per cent approximately) of the midrange response (400
to 1000 cps) to about 10,000 cps or
higher. Any reasonable audio oscillator
covering from 20 to 100,000 cps is suitable.
2. Connect a 25,000 -ohm variable resistor to maximum resistance as Rf and
note whether the amplifier gain decreases. If it increases, reverse the out-

Cl

AUDIO
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Note 3: No bias balancing control for
increase of the feedback factor beyond
the output tubes has been employed,
20 db.
If any perfectionist (more power to since the 6L6GB and 5881 tubes seem
such) does not accept the balance of the to be quite uniform.
Note 4: The center tap of the 100 -ohm
cathodyne phase splitter as being adequate, he may achieve theoretically per- balance potentiometer connected across
fect balance by adding a small adjust- the heater winding is grounded, since
able capacitor across the cathode load this connection makes hum inaudible
resistor and check for perfect balance with the ear at one foot from the loudin the megacycle region. However, no speaker. With different tubes or a diftest instruments should be connected to ferent layout, it may be advisable to rethe cathodyne inverter itself, or the in- turn the potentiometer center tap to a
positive potential, which may be proFig. 3. Top view of the amplifier de- herent added capacitance will invalidate
scribed.
the test results. The balance measure- vided by a resistive voltage divider at
ments must be made at the plate termi- the output of the power supply. Positive
put tube plate connections to the output nals of subsequent stages.
potentials up to about 55 volts may be
transformer, or reverse the connections
The author has tried the "ultra- linear" investigated for minimum hum.
tc the secondary 'winding of the output connection of the output tubes but has
Note 5: The author's speaker system
transformer.
observed no advantage in performance calls for an 8 -ohm output impedance and
3. Decrease the value of Rr slowly
this was provided on each output transto compensate for the reduction in gain.
and look for a peak in the response of
Those who prefer this method of output former used. Values of 16 or 4 ohms
the amplifier in the high frequency tube operation may change the bias re- will require a different value of feedback
ranges (usually found at about 40,000
sistor to a value approximating that for resistor R,. The primary impedance
cps or higher).
triode operation of the output tubes and should be between 5000 and 7000 ohms
4. Connect Cr, and adjust as required
follow otherwise the procedure outlined for type 5881 and similar tubes.
high
-frequency
peak
to eliminate the
Distortion and intermodulation measin this article.
discussed above.
This amplifier has been termed "Uni- urements have been made, but will not
5. Continue to decrease RI and readis believed capable of be presented in this article. Suffice that
just Cr, as required until the amplifier versal" since it
the amplifier is essentially distortionless
gain is reduced to one tenth of the value
up to the overload point of the output
without feedback. This is a feedback
tubes or transformer, whichever is
factor of 20 db. With all but the highest
reached first. The frequency response is
quality output transformers a second
flat from the low -frequency limit of the
response peak, in the frequency range
output transformer to somewhat higher
somewhere between 17 and 30 kc will
than the resonant frequency of the outusually become evident. This peak will
put transformer, beyond which the rethe
first
be considerably broader than
sponse falls smoothly at a rate of 6 to
response peak.
10 db per octave. The resonant fre6. Connect Cr: and adjust as required
quencies of the transformers used have
to level the second peak.
ranged from approximately 38 to 100 kc.
7. Check the amplifier frequency reFigures 3 and 4 are top and bottom
sponse again and make slight readjust- Fig. 4. Bottom view of the author's views of one version
of the Universal
ments of Cr, and Cf, as required to level
amplifier.
Amplifier which provides plate and filaany rises in the response curve. Connect
ment power for a large AM -FM radio
the loudspeaker in place of the load producing the optimum performance
which is obtainable from any output phonograph console, and therefore uses
resistor and repeat this step.
transformer of suitable impedance ra- two 5V4G rectifier tubes.
8. The amplifier may now be given the
Figures 5 and 6 are views of a second
tios. There is no reason to believe that
of
capacitors
across
acid test
connecting
version
of the Universal Amplifier using
the
power
tubes
than
larger
and
smaller
the output terminals. If the amplifier is
silicon rectifiers in the power supply.
not stable with at least a 0.02 pf capaci- type 5881 cannot be used with equal
used to protect the paint
tor across the output terminals further success. However, the author takes a Masking tape
during conadjustments of Cr, and Cr: should be dim view of any type of operation of finish of the transformers 5 as a useful
is shown in Fig.
made as necessary. Rr and Cr2 should the output tubes except class A unless struction
JE
the output transformer is a top-grade suggestion.
now be measured and replaced with
grids
of
the
output
unit
and
the
screen
fixed value components.
If a peak in the low- frequency re- tubes are fed from a regulated power
sponse of the amplifier becomes evident supply.
during the feedback adjustments, the
Additional Suggestions
value of the screen -to- cathode bypass
The following notes are offered to
capacitor C,y of the input pentode amplifier may he reduced (in one case from prospective builders of the Universal
0.5 pf to 0.05 pf) to level the low -freAmplifier.
Note 1: The network across the transquency response.
Feedback factors as high as 40 db (a former output terminals is intended to
reduction of 100:1 in gain) have been provide increased stability at high freachieved with high- quality transformers. quencies with no load. It is not needed
However, the amplifier then requires a with the best output transformers.
Note 2: It is recommended that all
10 -volt rms input signal for 15 watts
output, whereas approximately one volt grounded leads be made to a common
is sufficient for full output with 20 db buss bar, which is isolated from the
Fig. 5. Another embodiment of the "Uniof feedback. No difference in listening chassis except at the ground terminal of versal" amplifier -this one uses silicon
rectifiers in the power supply section.
performance has been discernible with the input connector.
AUDIO
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FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

What's

a

Good Loudspeaker ?*

Engineers have been concerned with loudspeaker response measurements
as will be seen from this article which is over thirty years
old. However, the principles of measurements remain the same today.

for many years,

BOSTWICK

L. G.

...

WHAT

CONSTITUTES a good loudspeaker? To answer this question
MICROPHONE
VA ABLE
there is needed a more precise
AMPLIFIER
TRAN FORMER
CONDENSER
method of ascertaining the capabilities
MICROPHONE
of a loudspeaker than is provided
500 W
through a mere listening test. While the
rtlh
ear is, of course, the final judge of the
merits of a loudspeaker, it is quite unLOUDSPEAKER
satisfactory as a means of analysis. One
VARIABLE
UNDER TEST
IMPEDANCE
loudspeaker may sound better or worse
than another with which it is directly
compared, but to describe or specify in
Ia definite manner the peculiar charac35 - 10,000 ,
teristics which distinguish one from the
OSCILLATOR
1500 W
other is usually earemely difficult unless
500W OUTPUT
Ir
the two are widely different. FurtherO
#+IuIIIFI
L
J
more, a direct comparison between two
VARIABLE ATTENUATOR
devices is necessary, and the magnitude
0 - 75 db
of the difference is always a matter of
METER
VACUUM -TUBE
opinion in comparisons of this sort.
VOLTMETER
TH!C O
On the other hand, acoustic measurements on loudspeakers are complicated
by a wide variety of acoustic factors
LOW -PASS
AMPLIFIER
HARMON IC20 -70 db
which must be properly considered in
REDUCTION
GAIN
order that such measurements be indicFILTER
ative of the capabilities of these loudspeakers. Such factors as peculiarities in the distribution of the sound
Fig. 1. Schematic circuit of loudspeaker response measuring system.
energy by the loudspeaker, and sound
reflection, absorption and interference factors are not taken into consider- Methods of Measurement
ation, acoustic measurements may give
effects due to the measuring room
The sy-tem used in making these measenclosure, may cause large variations entirely misleading information. The urements is shown diagrammatically in
measurements
and
discussion
folwhich
in the results obtained. When these
Fig. 1. The available power output of
low illustrate the magnitude and char- the
oscillator is kept constant at all freacter of some of the more important quencies by means of a vacuum -tube
Reprinted by permission from Bell
acoustic considerations involved in de- voltmeter. With the oscillator connected
Laboratories Record, May, 1929.
"Research Department, Bell Telephone termining what constitutes a good loud- to a loudspeaker, through the transLaboratories.
speaker.
former, the gain of the amplifier associated with the thermocouple is adjusted
at different frequencies until a mid 111111
111111
scale deflection of the meter is obtained
111111
ON AXIS
as a result of the voltage generated
by the condenser microphone. After each
71,.OFF
Fig. 2. Response adjustment, the oscillator is switched
frequency charac111111
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Oi.
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teristics of 115 -cps
cutoff exponential
horn with moving coil receiver.Measured outdoors 12
feet from
horn
mouth at specified
angles to horn
axis.

aoaoo

FREQUENCY

IN

CYCLES PER SECOND

Fig. 3. Polar curves from data of Fig. 2.
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Fig. 4 (left). Response- frequency characteristic of 115 -cps cutoff exponential horn. Measured outdoors 'on horn axis two inches
from mouth. Fig. 5 (right). Response-frequency characteristic of 31/2-inch piston -diaphragm loudspeaker. Measured 12 feet from
diaphragm, in highly absorbing room.

considerably more irregular than the
axis curve of Fig. 2. These irregularities
can be attributed to interference between
sounds reaching the condenser microphone from different points of the horn
mouth. After a distance of about twelve
feet has been reached, the sound paths
from these points to the condenser microphone become substantially equal,
and therefore, the interference disappears. Thus, the two axial curves in Figs.
2 and 4 are quite different.

room enclosures are absent. Such measurements appear in Figs. 2, 3 and 4, for
a 115 -cps cut -off exponential horn with
a loud- speaking receiver of the moving coil type. Figure 2 shows response
curves obtained when the condenser microphone is placed twelve feet from the
center of the horn mouth and at different angles from the axis. As the microphone is moved away from the horn
axis, the response at the higher frequencies becomes less, while at low frequencies the change is slight. This is
because the angle subtended by the
sound field becomes smaller the higher
the frequency, and the sound energy is
increasingly concentrated along the horn
axis. Thus a response -frequency characteristic of almost any desired trend
may be obtained by suitably locating
the condenser microphone. Figure 3 is
a polar coordinate curve plotted from
the data of Fig. 2, showing the sound field angles for four frequencies.
Figure 4 shows a curve obtained for
the same loudspeaker, but with the condenser microphone on the axis only two
inches from the month. This curve is

from the loudspeaker to the input terminals of the attenuator, and the attenuator is adjusted to give the same
meter deflection. Variations in the attenuator settings with frequency show
the variations in the performance of the
loudspeaker in decibels.'
Performance curves obtained for the
same loudspeaker by such a procedure
may differ widely, due primarily to
three causes. These are : variations with
frequency in the energy distribution of
the sound field of the loudspeaker; wave
interference at the condenser- microphone position due to sound reflections
from the walls of the measuring room
or to a difference in distance from the
microphone to different points on the
radiating surface; and variations with
frequency in the energy- absorbing
power of the measuring room.
The magnitude of variations in the
sound field distribution can be shown
from measurements obtained outdoors
in an open field where the effects of any
This is now the official name of the
transmission unit. See Bell Laboratories
Record, December, 1928, page 137.
1

Standing -Wave Effect

The effect, on the indoor response
measurements, of interference or standing waves due to reflections from the
walls of the measuring room is illustrated in Fig. 5. These measurements
are of a loudspeaker with a three -andone -half-inch diaphragm of the piston
type, with the condenser microphone
located about twelve feet away on a line
perpendicular to the center of the diaphragm. The loudspeaker and microphone were located equally distant from
and on opposite sides of the center of
(Continued on page 68)
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Another Look at Acoustic
Suspension
EDGAR M. VILLCHUR
In order to clarify some apparent misunderstandings about the functioning of the acoustic suspension
principle, its originator reiterates some of the basic philosophy and adds some supporting information.
an increasing
number of articles about the type
of speaker system known as "aconstic suspension" or "air suspension" have
appeared, whether or not these terms
were actually used.
An article' in the March, 1959, issue
of this magazine attacks almost every
point which the writer has used as a
theoretical basis for explaining the
acoustic suspension design. At the same
time the authors describe another high c om p i a n c e- speaker /sealed - enclosure
combination whose design they apparently justify on other grounds. Without
taking up each point in turn, the writer
felt that this would be a good opportunity to review some of the basic principles
of the acoustic suspension system, and
perhaps prevent some misconceptions
from getting started.

One statement in particular is made
in the above -mentioned article which, if
true, destroys as invalid the entire basis
of the acoustic suspension speaker system. This is the statement that the air
in the cabinet of an acoustic suspension
system is significantly non -linear.
The first aim of the acoustic suspension design, over and above uniformity

objection
tem, that
is really
which, if

Acoustic Research, Inc., 24 Thorndike
St., Cambridge 41, Mass.
1Robert C. Avedon, Wayne Kooy, and
Jack E. Burchfield, "Design of the widerange ultra -compact Regal speaker system,"
AUDIO, March, 1959, pg. 22.

of frequency response, compactness, and
extension of response into the low -bass
range, is to reduce significantly the level
of bass distortion that had previously
been tolerated in loudspeakers. This is
accomplished by substituting an airspring for a mechanical one. If, as
claimed by Messrs. Avedon, Kooy, and
Burchfield, the sealed cushion of air in
the small cabinet is in actuality less
linear than a good mechanical suspension, the writer has been barking up the
wrong tree. Replacing a non -linear element -the elastic restoring force of the
mechanical suspensions of a speaker
with another element even more nonlinear certainly does not put us ahead.
Here is the first published theoretical

-

There are three basic types of speaker
mounting for bass reproduction -the
horn, the resonant enclosure (bass reflex, acoustical labyrinth, and so on) and
the direct- radiator baffle.
Once a baffled direct -radiator system
is chosen, it should be clearly understood
that bass performance depends exclusively upon cone excursion, assuming a
rigid cone. Knowledge of the distance,
damping characteristics, and linearity of
the motion of a given speaker cone -in
short, knowledge of the position of the
cone at every instant of time -will enable us to describe bass performance
without knowing the size of the cabinet.
This is like saying that knowledge of the
diameter and r.p.m. of the wheels of a

DIIRING THE PAST YEAR

1

to the acoustic suspension systhe writer is aware of, which
germaine to the subject and
correct, invalidates the whole

idea.
Linearity of the Acoustic
Suspension System
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Fig. 1. (A), left. Graph showing non -linearity of air when volume is compressed and expanded by a large amount -in this case
approximately ± 25 per cent. (Po = normal atmospheric pressure.) The curvature of the transfer characteristic produces the wave
distortion shown. (B), center. Enlarged center portion of the some graph. Note that the curvature of the transfer characteristic
is all but undetectable. (C), right. Further enlargement of the center portion. Although this section of the transfer characteristic
(the heavy diagonal line) still represents a volume change of ± 5 per cent, the curvature for such a small change is not apparent.
The actual maximum air volume change in an AR -1 speaker cabinet is ± 0.75 per cent, one -sixth of the section shown.
(By permission from "Acoustics," by Beranek. Copyright 1954, McGraw -Hill Book Co. Inc.)
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vehicle will enable us to predict road
speed, without knowing the horsepower

of the engine, the number of cylinders,
or other side matters.
Cone amplitude is dependent (assuming that the speaker is capable of sufficient excursion) on the bass resonant
frequency of the woofer as mounted; response drops 12 db per octave below the
resonant frequency. Linearity, or absence of distortion, depends primarily on
the nature of the elastic restraint seen
by the cone, and on the homogeneity of
magnetic flux over the voice -coil path,
the latter normally taken care of by
voice -coil overhang.
The current commercial speakers employing the acoustic suspension system
-in which the overwhelming part of
cone restoring force is due to the airspring-have resonant frequencies representative of the lowest in the field (the
AR -1, for example, has a mounted resonant frequency of 43 cps). There are no
published technical arguments, to the
writer's knowledge, which could lead
anyone to expect any less excursion
capability from a speaker in a 2- cubicfoot enclosure, with a given resonant frequency as mounted, than from a
speaker in a 15 -cubic -foot cabinet,
where the two systems exhibit the sanie
final resonant frequency. The speaker
cone is obviously not able to sense the
difference between mechanical suspension stiffness and air -pillow stiffness,
ignoring questions of linearity, when it
is deciding how far to move in response
to a given applied force.
Until the appearance of the above mentioned article, there has also been
nothing in the literature which would
lend one to expect less linearity from a
speaker utilizing an air -spring. On the
contrary, both theory and practice
clearly point to a significant increase in

linearity and reduction in bass distortion. Now, however, we have on record
an argument that does predict higher
rather than lower bass distortion. The
argument is stated as follows:

"It has been contended that the mechanical suspension non -linearity is much
greater than the extreme linearity of the
air -spring or sealed air volume of the
cabinet. This is not true.
"
. It is extremely difficult to make
this process [air compression and rarefaction at an audio rate] anything other
than adiabatic. The physics text will also
show that adiabatic compression is inherently non -linear . . . so when it is
said air suspensions are inherently more
linear than mechanical suspensions a misstatement has been made, for mechanical suspensions are often made that are
more linear than these compact air
springs.
the non -linearity of the air suspension overshadows any reduction in
distortion derived from a throw longer
than 3ik -in."
Linearity of the Air Spring
in the Speaker Enclosure

f ln interior \.'Bine of the enclosure
of :m AR -1 or .\ R -3 speaker system,
making approximate allowance for the
space taken up by the speaker itself and
by the nine reinforcing braces, is 1.5 ft.3.
The effective cone area for a 12 -inch
speaker may be calculated on the basis
of a 10 -inch diameter flat piston, as 78.5
sq. in.2. Therefore, when the cone is undergoing peak -to -peak excursions of 1/2
inch, the enclosure volume is alternately
decreased and increased by 19.6 cu. in.,
the volume taken up by a center-to -peak
excursion of the cone. This is readily
calculable, in relation to the 2592 cu.
in. of the enclosure, as representing a
volume change of 0.75 per cent. Such a
volume change, in turn, can be converted
to terms of linearity, either by the well
known gas equation2 or by a chart3 relating pressure and volume of air above
and below atmospheric pressure.
The gas equation tells us that the
pressure of our enclosed body of air will
be inversely proportional to its volume
raised to the 1.4 power. If we halve the
volume, the pressure will not be merely
doubled, but will be increased by 214, or
2.64. The non- linearity indicated is significant. On the other hand, when the
volume is changed by a very small
amount (in this particular case 0.75 per
cent) the variation of pressure change
from the inverse of volume change will
be insignificantly small.
When the speaker cone moves back
half an inch and decreases the air vol ume to 0.9925 of its former value, the

Fig.

2.

amounts,
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Fiberglass, in
weighed -out
being used to fill an AR
speaker cabinet.

B (a constant)

or certain gases,
including air).
3 Leo L. Beranek, "Acoustics," pg. 274,
McGraw-Hill Book Co., 1954.
4 Ibid., pg. 4, 220.
2
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air pressure would, in the perfectly
linear ease, increase by a factor of
].00755. Instead, in the non -linear case,
it increases by a factor of (1.00755)'',
or 1.01. Raising the former number to
the 1.4 power hardly changes it. The
non -linear aberration involved -the difference between 1.00755 and 1.01-is of
the order of one -fourth of one per cent.
a totally insignificant figure in the field
of loudspeakers.
One may achieve a better intuitive understanding of the mathematical principle illustrated above by an exercise in
which different numbers are raised to a
given power. For example, 102 equals
100; the ratio between the base number
and its square is ten to one. 22 equals 4,
and the ratio has decreased to only two
to one. As the number being squared
approaches one the ratio between it and
its square also decreases, until, when the
number is one, it is equal to its own
square. This is why the number 1.00755,
when raised to the 1.4 power, is increased by only 0.24 per cent.
The preceding analysis can also be
represented graphically, as in (A), (B),
and (C) of Fig. 1.
Adiabatic and Isothermal
Pressure Changes

The non -linearity described is characteristic of a volume of air subjected to
pressure changes when there is no
chance for the heat generated to flow out
of the system. When a volume of air is
compressed and heated, the accompanying rise in heat and hence in molecular
activity increases the number of molecular collisions, and the air is effectively
stiffened. Such a pressure change, accompanied by a change of temperature,
is called adiabatic. Pressure changes associated with sound in free atmosphere
are adiabatic, and sound pressure
changes in an unlined speaker cabinet
are also adiabatic, because the walls of
the cabinet are unable to conduct the heat
generated by these pressure changes
quickly enough to the outside atmosphere.
If the speaker cabinet is filled with
the proper kind and amount of material
such as fiberglass, the air of the cabinet
is exposed to a very large area of material, provided by the interstices and
convolutions of the fiberglass. The generated heat of the compressed air can
flow very quickly-this means within the
period of the audio frequency pressure
change-into the fiberglass, and back
again. Thus the temperature of the air
itself, and the corresponding molecular
activity, remains constant. Such pressure
changes are called isothermal. The isothermal behavior of air in a cavity filled
with the proper absorbent material has
been known for years, and is described
in the literature.'
(Continued on page 75)
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Audio Designer's Handbook
An up -to -date collection of amplifier circuits and design information chosen as
being representative of current and possibly future trends. Here in one collection will be found circuits which should fill practically every need of the hobbyist.

Prepared by

AMPEREX APPLICATIONS ENGINEERING LABORATORY
Edited by DAVID SASLAW

In Two Parts -Part
IN RECENT YEARS tremendous strides
have been made in the audio field,
not only in technology, but in consumer demands as well. The ever-increasing quality of recordings has in
turn created the need for ever -increasing
quality in reproducing equipment. In
addition to more demanding quality
standards, modern audio equipment also
has to cope with a variety of different
signal sources; several kinds of phono-

graph pickups, tuners, tape (either pre amplified or direct from the head), and
microphones. The recent emergence of
stereophonic recordings, both disc and
tape, has added the need for two -channel playback without eliminating any of
the previous requirements. It is indeed
a tribute to the audio designer that he
has not only kept up with the demands
but in many cases has exceeded them.
A problem of great importance faced
by the audio designer is cost. How can
all the technical and consumer demands
be satisfied without making the cost prohibitive? It was with the proper quai.
ity -cost balance in mind that this handbook was prepared. The design information and schematics in this handbook are
meant to provide the audio designer with
a collection of useful ideas and circuits.
There are designs ranging from the
simplest to the most elaborate; from the
least expensive to the quality-at -anyprice category. In essence, this is a collection of various methods for solving
the same design problems. Naturally
there are many more methods which are
not presented, some of which are being
developed in our laboratories at this
very moment. Information about these
is yours for the asking.'
Before plunging into the technical aspects of amplifier design it might be
helpful to review some of the over -all
requirements of monophonic and stereophonic systems.

' Write your problem to Ampere' Applications Engineering Laboratory, 230 Duffy
Ave., Hicksville, N. Y.

AUDIO SYSTEMS
Monophonic

In general a monophonic system consists of a phonograph pickup, a preamplifier, a power amplifier, and one or
more loudspeakers. In addition, many
systems include an AM /FM tuner and
a tape recorder. No matter how good
these components are, however, they can
do no better than reproduce the signal
supplied them from the record, tape, or
broadcast. The signal will certainly contain sonic distortion. In the case of
records and tapes a part of the distortion is deliberate.' As far as the deliberate distortion (recording characteristics)
is concerned, compensation is easily effected by means of an equalization net work. There is no cure, however, for any
other type of distortion in the signal.
Fortunately, the recording and broadcast engineers have done an excellent
job in producing signal sources with
minimum undesired distortion.
Obviously, one of the criteria for selecting components must be the amount
of distortion they will add to the signal.
It would be incongruous to couple a lowdistortion amplifier with a high- distortion speaker since the system would
sound the same if a lower quality amplifier were used. Therefore, when components are selected their effect upon
the over -all distortion of the entire amplifying system should be kept in mind.
Monophonic systems may be constructed with the preamplifier, power
amplifier, and /or tuner all on the same
chassis or each on a separate chassis.
Usually the separate chassis systems are
somewhat more flexible and can be easily

' Any departure from flat frequency response is a "distortion;" it is properly
called "amplitude distortion" and when intentionally introduced in one part of a system all the way from studio microphone
to your loudspeaker, it is usually compensated by introducing a complementary amplitude distortion in another part of the
system. m.

adapted to a variety of signal sources.
For example, if all the signal sources
used in a particular system are high
level, say about 500 mv, an additional
voltage amplifier is not necessary. On
the other hand if a preamplifier is necessary, then there is considerable freedom in the choice of power amplifier.
Also the separate chassis construction
prevents harmful interaction between
the components and simplifies heat dissipation. An additional advantage of
this type of system is the possibility of
retaining some of the components when
converting to a stereophonic system.
On the other hand, a combination
system undoubtedly makes more efficient
use of parts and thus effects cost reduction. The efficiency of this type of unit
is the natural result of specific knowledge about the pickup or tuner characteristics which permit design of the optimum circuit for these known quantities. Clearly then, either method may be
"the best" depending upon the specific
circumstances.
Stereophonic

Perhaps the easiest way to describe
stereophonic reproducing systems is that
they have more than double the problems
inherent in the monophonic systems. Not
cnly are there two channels, but there
must of necessity be some method for
relating these channels to each other to
preserve the original balance. In addition, the stereophonic signal in many
cases is lower in level than the monophonic signal. This calls for extra gain
and less distortion in the system.
The comments in the monophonic section concerning the advantages and disadvantages of single- and separate -chassis systems apply equally to stereophonic equipment. Each system has its
strong points which are directly related
to the needs of the particular group of
consumers concerned.
AUDIO
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AMPLIFIER DESIGN
The Ideal Amplifier

The principal features of the ideal
amplifier are :
1. The distortion produced by the amplifier should be negligible up to maximum output. By distortion we mean the
presence in the output of frequency
components and phase relationships
which were not present in the input. The
frequency components consist of harmonics of the signal frequencies and of
sum and difference frequencies resulting
from intermodulation between different
frequencies in the signal. In addition,
parasitic oscillations give rise to undesired frequencies commonly called
"ringing." The phase distortion is
caused by phase shift of different frequencies.
2. The response of the amplifier
should be uniform throughout the audible frequency range. The average ear
will respond to frequencies in the range
of 30 to 15,000 cps. The upper limit of
this range may extend to 20,000 cps.
To make realistic reproduction possible,
therefore, the amplifier should handle
frequencies between at least one octave
above and one octave below the audible
range.
3. The amplifier must have excellent
transient response. Many sounds, particularly those from musical instruments, rise very rapidly, to a high intensity and decay relatively slowly. Such
sounds are spoken of as "transients."
The steeply rising wave fronts of transients can be shown to consist of a wide
range of component frequencies. The
ability of an amplifier to reproduce
them faithfully will therefore depend
on a wide frequency response and little
phase shift over the whole frequency
range. Variations in the relative phasing of the component frequencies of a
transient would result in a change in its
aural character.
4. An adequate reserve of power
should be available. For faithful reproduction, the sound level should be comparable with that of "live" conditions.
The amplifier should thus be capable of
handling peak powers considerably
above the average level to allow peak
sounds to be reproduced without overloading and audible distortion.
5. The output impedance of the amplifier should be low. This will improve
the performance of the loudspeaker and
ensure clean reproduction, particularly
of transients. Air loading of the loudspeaker tends to limit the low- frequency
resonance of the cone and suspension.
The electromagnetic damping of a low
output impedance in the amplifier is,
however, effective in maintaining adequate control of the cone movement over
the entire frequency range. The output
impedance should preferably be much

AUDIO

less than the impedance of the loudspeaker voice coil, the ratio of the two

being termed the "damping factor." In
practice, a damping factor above 10 is
desirable.
6. Hum and noise in the amplifier
should be below an audible level.
Amplifier Performance Criteria
The performance of an amplifier is
normally specified with reference to
some or all of the points listed in the
previous section. However, these points
define the ideal amplifier characteristics.
The following definitions provide background for the amplifier performance
measurements given in subsequent sections.
1. Power. The audio power available
at the output of an amplifier is defined
as V,d' /R,d, where Vioad is the voltage developed across a load resistance
Rw04 connected to the output terminals
of the amplifier when driven with sinusoidal input. The rated output power of
the amplifier is the maximum audio
power which can be obtained without
exceeding either the maximum ratings
of the tubes or the distortion level permitted for the system.
2. Distortion. The principal form of
distortion which occurs in amplifiers is
non -linear distortion which is normally
divided into harmonic and intermodulation distortion. Each of these contributes
some voltage to the output at frequencies
which differ from those occurring in the
input signal.
(a)Harmonic Distortion. Voltage which
occurs in the output at second, third,
fourth, and so on, harmonics of the fundamental signal frequency comprises
harmonic distortion. It is expressed as
a percentage ratio of the voltage associated with the particular harmonic to
the total output voltage of the amplifier.
Total harmonic distortion is the ratio of
the voltage associated with all the harmonics to the total output voltage. The
total harmonic distortion Dia, is the rms
value of the individual distortion D,
D4, and so on -that is :

D

Dud= V(D='+D,'+Dj+
(b) Intermodulation Distortion. If an
input signal contains several different
frequencies, any nonlinearity in the amplifier will give rise to modulated waveforms having frequencies which are the
sums and differences of the interacting
waveforms. The extent of this distortion
is measured by the degree of interaction
between two pairs of test signals. The
interaction between signals of very different frequencies is called intermodulation distortion.
Intermodulation distortion in amplifiers is measured with a test signal consisting of a low frequency-usually 60
cps, but can be anywhere from 40 to
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100 cps -mixed with (but not modulating) a high frequency which is usually
7000 cps, though some methods use 3000

cps.' The ratio of the peak -to-peak amplitudes of the low- and high -frequency
test signals is 4:1. The output obtained
with the two signals is assumed to be
equivalent to the output obtained with
a single sine-wave signal with a peak -topeak amplitude of the combined waveform. The distortion is quoted as the
rms value of the amplitudes of the sum
and difference waveforms expressed as
a percentage of the amplitude of the
high -frequency signal.
(e) Hum and Noise. Contributions to
the output from various stray signals
picked up at points in the amplifier are
normally lumped together and measured
at the output with a load across the input to stimulate the pickup impedance.
The fraction of the rated output voltage
measured across the load resistance is
then expressed in decibels below rated

output, so that:
Hum and Noise (in db) =
voltage with input loaded
rated output voltage
A level of hum and noise of 60 db
means that the rated output voltage is
1000 times the voltage developed when
the input is loaded as described.
(d) Negative Feedback. Negative feedback is used to improve amplifier performance. Part of the output is re-injected in an earlier stage 180 deg. out
of phase with the input signal, thus reducing sensitivity and distortion. It is
usual to refer to the amount of feedback in decibels, determined from the
ratio of voltage gain of the amplifier
without feedback to the voltage gain
with feedback. Thus, a feedback of 26
db would mean that the gain without
feedback is 20 times the gain with feedback.
The gain of an amplifier without feedback must therefore be high enough to
allow for the loss in gain resulting from
feedback. This disadvantage of using
feedback is far outweighed by the advantages which are:
20 log

(1)
(2)
(3)
(4)
(5)

reduced distortion
improved frequency response
lower output impedance
less phase shift
less dependence of gain upon
changes in supply voltage

Circuit Design

Although the power -handling capacity
of an audio amplifier is not the property
which is most important to the listener
8 Other frequency combinations are used
for specific types of measurements. The
CCIF system, for example, uses a pair of
frequencies differing by a specific amount
(usually 400 cps), with both being varied
simultaneously throughout the audio spectrum. ED.
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(a low level of distortion is usually considered to be so); it is nevertheless the
prime concern of the circuit designer.
The peak power required for realistic
reproduction of music depends mainly
upon the size and acoustical nature of
the room and upon the taste of the
listener. In the home it is generally considered that an output power of 12 to
17 watts will be adequate with efficient
loudspeakers. If simplicity and economy
are the primary considerations, an output of 8 watts can give a generally acceptable standard of performance. In
large rooms, however, a maximum output power of at least 50 watts will be
necessary. The type of output stage
used will depend upon the maximum
power required of the amplifier. Consequently, the design of the amplifier
usually proceeds from output to input
stages, the requirements of the output
stage dictating to a large extent the
design of preceding stages.
Output Stage
Not many years ago triodes were considered to be the only useful output
tubes. There was good reason for this
attitude. The pentode and beam tetrodes
available at that time had extremely high
distortion. In recent years, however, with
the development of low- distortion power
pentodes such as the 6CA7 /EL34,
6CW5/EL86, and the 6BQ5 /EL84, this
trend has been more than reversed.
For example, when the low-distortion
characteristic of triode operation is desired, it is not at all uncommon to use
a pentode in triode connection; or for a
distortion level somewhere between the
triode and the pentode a type of distributed loading popularly called "UltraLinear" operation is used.
Recently there has been increased interest in the use of power pentodes such
as the 6CW5 /EL86 which can operate
at low voltage and high current. With
this type of tube the low voltage and
high current swing (low plate -to -plate
load impedance) reduces the stringent

primary inductance requirements of the
output transformer. Thus fewer turns
are necessary and both the leakage inductance and stray capacitance are also
reduced. The result is improved transient
response and increased stability.
The ability of the push -pull stage to
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put under various bias conditions.

reduce harmonic distortion has made it
the standard for high-quality amplifiers.
However, because of the higher distortion tolerated in low cost amplifiers, the
single -ended pentode output stage is
more economical than the push -pull output stage.
Let us now examine more closely the
three types of output stages previously
mentioned- pentode, triode connected
pentode, and distributed load.
1. Pentode Output Stage. The pentode output stage is usually in push-pull
Class AB. The over -all efficiency of
these stages is fairly high being of the
order of 40 to 50 per cent and the harmonic distortion varies up to 4 per cent
at full output. Consequently, negative
feedback is necessary to reduce distortion.
The recommended operating conditions for Class AB are usually based
on measurements with continuous sinusoidal drive. The cathode resistor is
chosen so that with zero- signal input,
the tubes are operated near Class A and
at full drive near Class B. The plate -toplate load resistance is chosen for optimum performance at full drive. Shifting of the operating point is due to the
effect of the increased plate and screen
currents on the cathode bias resistor.
With a typical output stage using two
6BQ5 /EL84 pentodes with a plate supply of 310 volts, the increase in cathode
current and consequently in grid bias is
about 40 per cent with sinusoidal input
voltage.
However, when speech and music are
used to drive the stage instead of sinusoidal input, the situation is entirely
different. The average amplitude of the
signal compared with the occasional
peaks is now very small and consequently the average variation in cathode
current is also very small. Because of
the relatively long time constant of the
bias network, the operating point even
under peak signal conditions shifts so
little that the stage can be considered
as operating with virtually fixed bias.
Therefore, to approximate speech and
music conditions, full sinusoidal drive
and fixed bias should be used for measurements.
When a Class AB stage is designed
using measurements based upon sinusoidal drive and cathode instead of fixed
bias, increased distortion during peak
passages of speech and music will result. (See Fig. 1). To compensate for
this, the quiescent operating point can
be adjusted from Class -AB, operation t1'
a point nearer to Class -B operation by
increasing the cathode bias resistor. This
involves a smaller zero- signal cathode
current and plate -to -plate load resistance. As a result there are larger variations in the instantaneous plate and
screen currents when the stage is driven.
However, this effect is compensated for

by the increased time constant in the
cathode circuit which keeps shifting of
the operating point to a minimum.
It should be noted that this low loading form of operation is suitable only
for use in speech or music reproduction
and produces excessive distortion when
driven by a sine -wave signal. For this
reason it is difficult to measure directly
the distortion levels which occur under
practical conditions unless fixed bias is
substituted for the cathode bias during
test conditions.
Another method for improving performance is to use distributed loading
in the output stage. Depending upon the
precise loading used, the variation in
plate and screen currents can be reduced to such a level that almost identical performance is obtained under
cathode and fixed bias. This type of
operation will be described in the section entitled Distributed Load Output

Stage.
2. Triode Output Stage. A low level
of distortion can be obtained in a push pull triode stage operating Class AB.
It has been found that power pentodes
such as the 6CA7 /EL34, triode connected, easily deliver 12 to 15 watts at
harmonic distortion levels below 1 per
cent using a supply voltage of about
425 volts.
Maximum power output and the corresponding distortion vary somewhat
with the value of the load impedance.
This is illustrated in Fig. 2 where the
performance of the 6CA7/EL34 power
pentode is shown in triode connection.
For plate -to- plate -load impedance below 7000 ohms, either a common or separate cathode resistors (bypassed) can be
used ; above 7000 ohms improved operation is obtained with an unbypassed
common cathode resistor. Operating conditions approach Class A as the load impedance is raised and optimum per formance for high-quality operation is
obtained with a load impedance of about
10,000 ohms.
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NEW. PILOT PSV-2

Pilot 232
Basic 40 -Watt Stereophonic
Amplifier $89.50

Compact 3 -Way Speaker
System ... only $6 950

Pilot 260
Basic 80 -Watt Stereophonic

Amplifier $139.50

T r r n.r.r.9.s.f.r.

Pilot 580
Stereophonic FM -AM Tuner $179.50

Latest addition! A
high compliance
acoustic suspension
system. 12" woofer,
6" midrange, 3"
tweeter. Has solid,
highly defined bass

Pilot 240
30-Watt Stereophonic

PreamplitierAmplifier $129.50

response. Frequency
response 50 to over
16,000 cps. 16 ohms.

Power rating, 30
watts. Use two for
perfect stereo. Only

Pilot 590
Stereophonic FM -AM TunerDual Preamplifier $239.50

x 1534"
18" high.

9a/4" deep

wide

x

Pilot 216A
Professional Stereophonic
Preamplifier $199.50

Don't fall victim to
the myth that some of your
stereo components can
be weak links without
loss in performance.
A boy sent to do a
man's job is still a
boy no matter how many
men surround him.
Pilot stereo components
are all "men."
Each is a strong link
in any system ...
each is as responsive
an instrument
as you could demand.

Pilot 210
Stereophonic Preamplifier $89.50

Pilot 680
Deluxe Stereophonic

.r--'41--

(

3

t-1

á4_
S.)

FM -AM Tuner $219.50

Pilot 245A
40Watt Stereophonic
Preamplifier -Amplifier $199.50

-

tq trl7007

Pilot 690A
Deluxe Stereophonic FM -AM Tuner Dual Preamplifier $289.50

Pilot 660
Basic FM Tuner $149.50

Pilot PSV1
5- Speaker, 3-Way Bookshelf

System $139.50

The components shown are

available as you see them, or in seven
magnificent stereophonic consoles.
Write for our 40th Anniversary
Brochures, indicating whether you
wish information on Pilot
components, consoles, or both.
PILOT RADIO CORPORATION,

37- 0436th St., Long Island City 1, N. Y.
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I- PERFORMANCE

TABLE

DATA

OPERATING CONDITIONS
MODE OF OPERATION

TUBE TYPE

Eb

E2

(volts)
Triode Connection
Distributed Load
20% common windup
winding

6CA7/EL34

Distribut.d

(volts)
(

400

470
(each lobo)

400

330

Triode Connection

Distribured lead

300

6805. EL84

Pentode Connection

creen connect.d to

Fig. 3 Basic configuration of distributed -

load (Ultra -Linear) output stage.

This type of output stage (Williamson) has been used for a number of
years in high -quality amplifiers. Because of the low inherent distortion, less
negative feedback is necessary to give
acceptable linearity as compared with
the amount of feedback required in pentode or tetrode output stages of similar
power outputs. Furthermore in three- or
four -stage amplifiers with most of the
feedback applied over the whole amplifier (including the output transformer)
it is possible to obtain increased stability for a given distortion level.
3. Distributed -Load Output Stage. Although the triode push -pull output stage
has great value (if distortion is a primary consideration) its low efficiency
and limited power output are usually
serious disadvantages. The distributed load output stage seems to have overcome these disadvantages while retaining the lower distortion of the triode
stage. This type of operation involves
the application of negative feedback in
a non -linear manner through the screens.
The screens of the output tubes are supplied through taps on the primary of
the output transformer (see Fig. 3).
Distributed -load characteristics are intermediate between pentode and triode
operation and approaches triode operation as the percentage of primary turns
to the plate and screen circuits increases.
Under optimum conditions, the distributed -load circuit delivers about 65
per cent of the power of the equivalent
pentode stage, but with considerably
lower distortion. With the output at the
level of the equivalent triode output
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ISw

8.0

-

0.7

0.9

-

8.0

-

1.5

2.0

2.0
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8
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Wh.)
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From the distortion figures in Table
it appears that little advantage would
be gained by further approaching triode
operation. There are, however, several
advantages in operating at about 40 per
cent of the primary turns. In the first
place, almost identical performance is
obtained under cathode bias and fixed
bias because the closer we approach
Class A triode operation the less variation we get in plate and screen currents
as the stage is driven. Secondly, in common with normal triode operation, power
output and distortion are less dependent
on the value of the load impedance.
With the tap at about 40 per cent of the
turns little change in performance is observed by a change in plate -to -plate load
impedance of 6000 to 9000 ohms.
1,

Phase- Splitter and/or Driver Stage

The phase splitter delivers signals of
opposite phase and appropriate ampli (Continued ou page 72)
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stage, the distortion is reduced to triode
magnitude. At the same time the output
impedance is reduced to a level comparable with that of the conventional pushpull triode stage.
Laboratory experiments have indicated that with a common winding ratio
of 0.2 (that is 20 per cent of the winding common to plate and screen circuits), the distortion level is comparable
to triode connection. Also it has been
found that at higher outputs appreciable improvement is obtained if the common winding ratio is increased further.
The best over-all performance has been
obtained with a percentage of about 40
to 45. Approximately 60 watts can be
obtained from a pair of 6CA7/EL34
with only about 2.5 per cent distortion
at the start of grid circuit.
Figure 4 shows the typical performance of a 6CA7 /EL34 when operated
with the primary windings tapped at 43
per cent of the turns. The power output
shown is into the load.

TABLE II
Plate Supply Voltage

300

7.0

I

300

IOw

Rc2

10

(common

300

Distributed Load
43% common winding

,

(.ech

330

300

20% common winding

41,72..b.)

470

400

.43%<ow,on windup

TOTAL DISTORTION

p

(k-okras)

(ohms)

400

mood

Pentode Connection

Rp

Rk

10

20

«

30

POWER OUTPUT

i
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W
MOin

1

Fig. 4. Performance curves of 6CA7 /EL34 in distributed -load output stage.
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TWO TINY SATELLITES

...

ONE SMALL CABINET...

IT'S YOUR DECOR -DESIGNED STEREO SPEAKER SYSTEM!

the exciting new

*

II

6A

Jenten
The stereo speaker
system designed with
your home in mind.

You've never seen a stereo speaker system
like this ... an inspired merging of function
with decor ... that takes less than a square foot
of floor space (or can be off-the-floor entirely)
... yet gives you big speaker dual 3 -way
system performance with wide panoramic
stereo sound for an entirely new listening thrill!
For living room, or any room in your home ...
Jensen Galaxy II is the most livable stereo
speaker system ever.

WITH

NEW
fIXAIS"

WOOFER

WRITE FOR BROCHURE GV

*16 950

complete In choice of Walnut,
Mahogany or Tawny Ash

GALAXY II is the equivalent of two complete 3 -way speaker systems with the added feature
of a "derived third channel" for center -fill. Bookshelf -size Bass- Center Unit in handsome
fine hardwood cabinet, contains the new dual channel 8' FLEXAIR' woofer (which handles all
from both stereo channels), dividing networks for
both channels and terminal -receptacle panel. Two Satellite Units each with yokes and
wall- mounting hardware, plus 20 -foot cord, plug into terminal -receptacle panel on Bass- Center
Unit. Satellites may be mounted high or low on end, side or adjacent walls or placed on
horizontal surfaces up to 20 or more feet apart for wide panoramic stereo sound.
bass and center -fill middle frequencies

o
QUIGUD
UU///

Qun

MANUFACTURING COMPANY
6601

South Laramie Avenue

Chicago 38, Illinois

In Canada: Renfrew Electric Co., Ltd., Toronto
In Mexico: Radios Y Television. S.A., Mexico D.F.
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"Unclean Hands" Forfeit Patent
Protection
ALBERT WOODRUFF GRAY

While lying, deceit, thievery, and other forms of hanky panky may succeed in
some circles, they seem to be statutorially ruled out of patent infringement cases.
REFUSAL by a

Federal District Court

in New Orleans to extend protection against infringement to the
owner of a patent on the ground that,

In a little office in Virginia a few
weeks later the designer of this system
was visited by the research head of this

petroleum company. At that time this
"The robber baron morality of another designer gave a demonstration of a Ray day is no longer acceptable," and that dist two -dimensional system -two fixed
"Any patent obtained through fraud transmitters with a receiving set in a
and dishonest dealings is unenforce- moving automobile.
able," was sustained on October 17th,
The experiment proved a complete
1958, by the United States Court of Ap- success and the automobile accurately
peals.'
located with but a few feet variation.
In this litigation the invention in- From these results the petroleum revolved, the heterodyne phase-comparisearch head was convinced that this system was the answer to the problem of
son principle, relates to radio navigation in which the object, whether on
off-shore oil exploration. Within a few
land, sea or air, is accurately deter- days two department heads of the company were discussing appropriation of
mined by an arrangement of transmitthis Raydist system with the Seismoters and receivers of high -frequency
graph Service Corporation.
radio waves.
During World War II an employee of
the National Advisory Committee on Earlier Patent Granted
Aeronautics, Charles E. Hastings, deAt this time the patent counsel of the
signed such a system for radio navigation which was called " Raydist." inventor of this system became convinced
Later, in January, 1947, the commer- that the system infringed a patent that
cial aspects of this subject became the had been issued for this same principle
the subject of a discussion by this in- to a Frenchman, Etienne Augustin
ventor before the Institute of Aeronau- Honore, in 1939, and undertook to locate the patentee and secure either an
tical Science.
At this time interest of the petroleum assignment or license of the patent.
Not more than a week later sketches
industry in oil exploration in the offand specifications of this system were
shore areas of the Gulf of Mexico had
sent to the patent counsel of the Seisbecome demanding. Given areas were
mograph Corporation at Chicago with
explored in small vessels by underwater
a letter of the Vice -President of the
explosions and the recording of effects. company,
T. A. Manhart, that, "I am
When the exact geographical location enclosing five disclosures relative to poof these explosions or of the vessel could sition determination by means of the
be determined, then by a comparison of
heterodyne principle. If you will, as you
the recorded effects a complete oil field suggested, study them we will get tocould be plotted. The difficulty lay in gether as to what we will do with them
the lack of accuracy when the ship was after our visit to the Hastings people
in Washington." Three days later the
beyond sight of the shore.
Information came to the head of the writer of this letter called at Hastings'
geophysical research department of one office at Norfolk, Virginia.
This visit has been described by the
of the petroleum companies that this
design, " Raydist," was the simplest and United States Court of Appeals. "Purmost accurate system then available for suant to their plans Manhart visited
Hastings the next day, May 15th, at
radio navigation and surveying.
Norfolk and represented to Hastings
that he was not technically competent.
11.E$0
Seventy- second Dr., Forest Whether or not Manhart's
degree in geoHills, N.Y.
logical engineering and his prior experi1 Seismograph Service Corp. v. Offshore
ence with Seismograph refutes his claim
Raydist, Inc., 135 F.S.342, Sept. 29, 1955;
aff'd 119 U.S.P.Q.146, October 17, 1958.
of lack of technical qualification to un-

derstand the subject matter is purely
speculative.
"During this meeting Manhart proposed a business deal, to use Raydist
for electronic survey on the Gulf coast,
which would give S. S. C. the exclusive
right to exploit the seismic field in the

industry."
In the meantime feverish efforts were
being made by the officers of the company to identify and locate the French
patent which Hastings had intimated
would be infringed. Negotiations with
Hastings dragged until September but
assured of the French patent and
equipped with information from Hastings the company, according to the
Federal Court, "never contacted Hastings again nor did it ever drop so much
as a subtle hint to Hastings that their
bargainings had terminated."
On the 25th of October the final contract of the company with the French inventor was signed. Four months later
Hastings' counsel, attempting to negotiate with the French inventor, learned
for the first time that this inventor "had
licensed his interest to others."
The Reckoning

In its decision of the suit subsequently
brought for infringement of the Raydist
patent, which unbeknown to Hastings
it had secured, by the Seismograph
Service Corporation, the Federal District Court in Louisiana said,
"The importance of the equitable issues in this case transcends the interest
of the parties. The far reaching social
and economic consequences of a patent
give the public a permanent interest in
seeing that patent monopolies spring
from backgrounds free from fraud or
other inequitable conduct.
"Courts are insisting on increasingly
higher standards of commercial integity. It has long been recognized that any
patent obtained through fraud and dishonest dealings is unenforceable in a
court of equity.
"No single test can he applied in all
cases where improper acqquisition of
business information is charged. The in(Continued on page 71)
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NEUMANN

U -47a

Condenser Microphone

Systems U -48a Condenser Microphone SysNG -2 Double power supply
tems
M -49b
Condenser Microphones and Microphone Systems
M -50b Condenser Microphones and
Microphone Systems KM -53a Condenser
Microphone Systems KM -54a Condenser
Microphone Systems KM -56 Condenser
Microphone Systems SM -2 Stereo Condenser
Microphone Systems MM -3, MM -3u, MM -5,
MM -5u Calibration Microphone Systems
DK -2A Pistonphone CF -3 Signal Light M -31b
Microphone Stand (for KM- series microphones)
M -72 Microphone Floor Stand (for U -47 or
U -48 microphones)M- 35/G -35 Floor stand and
boom AM -31a Disk Recording Lathe AM -32b
Stereo Disk Mastering Lathe and Automated
Lathe Systems ZA 34/35 Photocell Automation System for Disk Mastering Equipment
ZS -90/45 TELDEC Stereo Cutterhead and cut terhead systems PA -2 Stereodisk player units
TA -2 Pickup arms
DST Double Dynamic
Stereo cartridge.

professional standards... by which all others are judged.
LYREC SM -8/3a Synchronous drive motors
for Disk Lathes.
BEYER DT -48 Peak Performance Headphones
DT -507 Miniature Dynamic Earpiece DT -508s
Light -Weight Stereo Headphone
M -26c Dy-

namic Microphone

M -50 Dynamic MicroDynamic Microphones
M -61
Microphone
M -62 Dynamic MicroM -100 Dynamic Professional MicroM -130 Ribbon Velocity Microphone
M -160 Ribbon Velocity Microphone
TR -45
Series High Quality Miniature Input Transformers TR -145 Series Transformers.
ORTOFON DKS -571 Logarithmic Dynamic
Compressor SJ Peak Level Audio Signal Evaluation System.

phone
Dynamic
phone
phone

M -41

AGFA PF -22 Low Noise Cobalt Recording Tape
(1/2" and '/4" widths).

GOTHAM AUDIO DEVELOPMENT CORP.
PFB- 150-WA 150 -Watt Amplifier for Disk Cutting with B1 /AGU Grampian Feedback Cutter head PFB- 150 -WD Audio Power Amplifier.
VIERLING TVM -20 Transistorized Voltmeter
Z -800/1 Direct -Reading Impedance Meter.

Flown only to selected dealers

...

available only from selected dealers
Magnetic Service Corporation, Columbus, Ohio;
D & N Distributing Company, Nashville, Tennessee;
Radio Shack Corporation, Boston, Massachusetts;
Rugar Electronics Company, Las Vegas, Nevada;
W & W Distributing Company, Memphis, Tennessee;
Audio Acoustic Equipment Company, Arlington,
Texas; Harvey Radio Company, Inc., New York, N. Y.;
High Fidelity House, Baltimore, Maryland; Magnetic
Recorders Company, Los Angeles, California and San

Francisco, California; Newark Electric Company,
Chicago, Illinois; Twentieth Century Sales Company, Seattle, Washington;

than Mudto sales' -' co. inc.
2
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Improving the Signal -to -Noise Ratio
HERMAN BURSTEIN

If the performance you are getting from your tape recorder does not come up to the standards you would like, one or more of the suggestions offered may improve your lot. Most of the
ideas are fairly simple, but collectively they could make even a poor machine satisfactory.
In Two Parts -Part
of a tape recorder's quality may be placed on two broad categories : (1) mechanical motion (wow,
flutter, timing accuracy) ; and (2) electrical performance. The latter comprises
three basic criteria : frequency response,
distortion, and signal -to -noise ratio. Of
these three, signal -to -noise ratio is at
least as important as the other two and
is probably the characteristic most noticeable to the average user. It takes no
particular skill and very little time to
ascertain whether a given tape machine
TIIE CRITERIA

is excellent, average, or mediocre with

respect to keeping noise and hum at a
suitably low level with respect to the
audio signal.
The problem of obtaining a high signal -to -noise ratio is generally greatest
in playback, because the playback head
delivers a very tiny audio signal. Hence
it is difficult to keep noise and hum produced by the playback amplifier sufficiently below the signal as to be inaudible. In recording, one generally deals
with a higher order of audio signal, unless using a microphone of quite low
sensitivity, so that maintaining a high
signal -to -noise ratio is less of a problem.
Obviously, one should pay careful attention to what a tape machine's specifications have to say about signal -tonoise ratio. Based on a recording level
that produces 3 per cent harmonic
distortion, a high -quality machine will
provide a signal -to -noise ratio of at least
55 db in playback. If the rating is on
the basis of 2 per cent harmonic distortion, one can subtract about 3 db, so
that a ratio of at least 52 db is called
280 Twin Lane E., Wantagh, N.P.

I

for. If the reference level is 1 per cent
harmonic distortion, one can subtract
another 3 db.
Since specifications and actual performance can differ, one should, if possible, check the performance of the machine one intends to buy. A quick way
to check is to play a commercially recorded tape recorded at a level low
enough to result in clear sound. The
noise and hum produced by the tape
machine should be of about the same
order, relative to the audio signal, as
encountered in the case of an FM tuner
or when playing a phonograph record;
at least this is so for a high -quality machine. At the worst, the noise from the
tape machine should be only slightly
greater relative to the audio signal than
in the case of a tuner or phonograph.
Another way to check the playback
noise of a tape recorder is to play a
blank tape. If the dominant noise is
tape hiss -as can be determined by
listening to the tape amplifier with the
tape still and with the tape in motion
it is safe to say that the tape machine
has a very good signal -to -noise ratio in
playback.
It is also advisable to check the noise
in recording. One should record from a
high -level source, as from an FM tuner,
and, more important, from a microphone. Of course, the greater the sensitivity of the microphone (the higher its
output for a given sound level), the
higher will be the ratio of audio signal
to noise produced by the record amplifier. One should attempt to use a microphone of average sensitivity, about 55
db/microbar, at fairly close range. In

-

playback, the signal -to -noise ratio should
be roughly comparable with that from a
tuner or phonograph.
A tape machine that originally had a
very good signal -to -noise ratio may fail
in this respect with age. Or the ratio
may not have been as good as desired to
begin with. In either case, there are various factors to be considered and measures that may be taken by the person
wishing to improve the signal -to-noise
ratio of his tape machine. Some of the
measures to be discussed require a slight
amount of technical ability, about the
same order of ability acquired by those
who have assembled an amplifier kit,
which many thousands with no knowledge of electronics have done. Hence it
does not seem amiss in these pages, intended especially for the layman, to deal
with a few simple procedures requiring
one to go inside the tape amplifier.
Moreover, many readers probably can
count among their friends at least one
with sufficient knowledge of electronics
to assist them.
Tube Selection

Tubes of a given type tend to vary
from one to another because of manufacturing tolerances. Two of the respects
in which they vary is the amount of
noise and hum produced. In these respects, the most important tube is that
in the first stage, because its noise and
hum are amplified in all successive
stages. Hence, to assure minimum noise
and hum one should obtain three or four
of the tube type employed in the first
stage and try these successively. Since
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aeee gee4f41IT'S

SONY

AROUND THE WORLD!
Three Engineering

Masterpieces
From World Famous

SONY

Tokyo, Japan

SONY C -37A

SONY CR -4
RADIO

leaded,/
MICROPHONE

CONDENSER
MICROPHONE

.

Acclaimed
The World's
Finest!
Designed to meet

The Sony model CR -4 is a com-

plete professional wireless microphone with an all- transistor FM
transmitter, a dynamic lavalier
microphone and an 8 -tube FM
receiver.

SONY

DK -555A*

'erecorderThe famous Sony Sterecorder is

TRANSMITTER

or concealed

Flexible, detachable antenna
On -off switch
RECEIVER
Small size and light weight, very
attractive for desk use
Detachable telescoping antenna
Wide range AFC for stable

operation
High sensitivity and low noise
Squelch circuit for elimination
of interference
Neon light for selective tuning
2 output jacks
Built -in monitor speaker with

volume control
Ideally suited for all applications
where freedom from wired commu.
nications is desired. Operates on
band of 27.12 MC. No FCC license is required.
FM

The professional Sony CR -4 wireless

microphone is the outstanding value
in the field!

m

complete 2 speed professional
Stereophonic Tape Recording and
Playback System designed for custom installation and portable use.
a

Self powered with 2 inexpensive
miniature batteries
Detachable small dynamic
microphone
Can be hand held, used as lavalier,

$25000

Complete with carrying case

.
-.
--

.
-

FREQUENCY RESPONSE: (per channel(
30 -18000 cps @ 71 ips
-' 2 DB 50 -15000 cps
30- 12,000 cps @ 33/4 ips

Signal to noise ratio (per channel;
50 DB or more
FLUTTER AND WOW
Less than 0.2% @ 71/2 ips
Less than 0.3% @ 33,4 ips

exacting
professional
standards where
utmost
performance,
dependability
and

fidelity

is

essential.
The exceptionally
smooth frequency
response of
20-20,000 CPS* is
completely free
of resonant
peaks and dips.
*Actual anechoid response

curve and descriptive
brochure available upon
request.
CP.2 POWER SUPPLY

SPhCIAL FEATURES
Built -in stereo pre -amplifiers and
power amplifiers (can be used for

other components)
Two V.U. meters for professional
level indication
Separate stereo outputs for loud
speakers and connection to esternal amplifiers
Separate inputs for live stereo
and "off the air" stereo recording

Automatic tape lifters (eliminates
head wear in fast forward and
rewind)

Custom
matched to
each

microphone

DIRECTIONAL CHARACTERISTICS:
Uni- directional and omen -directional:
Maximum front to back sensitivity of
more than 15 db provides unequalled

Cardioid pattern.
OUTPUT IMPEDANCE:

200 ohms balanced
OUTPUT LEVEL:
Uni directional
Omni -directional

ft#
*Also

available

$3950°
with

an

-50 db
-52 db

$29500

aodit oral

head to reproduce the new 4 -track
stereo tapes (Model DK555A -4).

For Free Descriptive Literature and Name of Nearest Franchised Dealer

SUPERSCOPE, INC., Audio Electronics Division

wri

/ Sun Valley, CaliforniIncorporated
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AUDIO ACTUATED
AUTOMATIC CONTINUOUS PLAYBACK

SLIDE PROJECTOR
SYNCHRONIZED
AUTOMATIC
MODULATION
CONTROLS
TRANSISTOR
MIXER
takes

-

4 different signals
7
simultaneously
Push Button JAM
PROOF Keyboard
Self- contained

HEATER
HEATER

SPEEDS

24
REASONS WHY

1

RECORDER

¡w av d,. wad...r,

11HH1

REWIND
AUTOMATIC

-

to find
your place in
seconds

epwaJrd
U\11 EHSAL

TAPE RECORDER

SOUND ON SOUND

WORKS ON ANY
POWER SUPPLY
ANYWHERE

WRITE for Catalog B,
"Demonstration in Print"

a

of the one and only 24Feature Tape Recorder.

FOR HI -FI MUSIC

DICTATION TRANSCRIBING

('II /Vet ill%

rapdr7
III

CONTROL GRID.

LEAD TO

SOCKETS VIEWED FROM PIN SIDE
DESIGNATES CONNECTIONS TO

BE

GRID
CHANGED

Fig. 1. Rewiring a tube socket to accommodate an EF86 or Z729.

tape amplifiers frequently employ the
same tube for more than one stage, the
wJee

1°

2,°12:

I.'

+

Oh.

a!

extra tubes generally are not wasted.
The differences among tubes of a given
type can be fairly profound-as much
as 10 db in the case of hum if the heater
is operated on a.c. The ear will generally serve as an adequate instrument
for rejecting a tube that is poor so far
as huta is concerned. Similarly, the ear
can enable one to detect tubes that are
:rutright hissy. However, if one is trying
to select among tubes that differ by only
a few decibels in their hum and noise
characteristics, it is probably necessary
to measure the output of the tape ampli lier with a sensitive vacuum tube voltmeter to be sure which is the best tube.
Moreover, when one does find the tube
that is best, there is a possible pitfall:
be sure that this tube provides as much
amplification as the others, because
sometimes a tube apparently has less
noise and hum only because it provides
less amplification. The amplification of
a tube can be determined on a suitable
tube tester; or, using a test tape with a
constant signal, one can measure the output of the tape amplifier when various
tubes are used in the first stage.
Tube Substitution

plus

FET

slightly higher in the West and South

TAPE RECORDER

1111ER
Complete
UHER UNIVERSAL

with
Remote Control

Microphone,
Carrying Case.
Empty Reel and
Dust Cover

WRITE Dept. AA -1
for descriptive literature
and name of nearest

franchised dealer
WARREN WEISS ASSOCIATES
Sole U.

S.

Agent, 1650 Broadway, New York 19, N.Y.

GRID

LEAD TO

LEAD TO

SUPPRESSOR

LIKE ANOTHER

SUPPRESSOR

CONTROL GRID

IS NOT JUST

HYSTERESIS
SYNCHRONOUS
MOTOR
SEPARATE
RECORDING AND
PLAYBACK VOLUME
CONTROLS
UP TO
8 HOURS RECORDING
TIME
AUTOMATIC

40-16,000 CPS,
Sig. to Noise Ratio
45 dbs, Wow and
Flutter- or -.3%

LEAD TO

PLATE

Es,srcR

TAPE

from 15/16"

COUNTER

EE86 OR Z729

LEADS

SPEAKER SYSTEM
and TAPE DECK
REMOTE
Operation
CONTROL DYNAMIC

MICROPHONE
5
INPUTS
3 TAPE

LEADS

5879

A significant reduction of noise and /or
hula often can be achieved by substituting a simialr type of tube for the one
originally used in the first stage. PerImps the best example is the use of an
ECC83 in place of a 12AX7, which is

frequently the first stage tube. The
ECC83, basically a European tube (although some are made in America), is
electrically identical to the 12AX7 but
on the average has superior hum and
noise characteristics. Recently, American manufacturers have brought out the
7025, also intended to be a superior replacement for the 12AX7. Other high quality replacements include the American 12ÁY7 and the Telefunken 12AX7.
Sometimes a pentode is employed in
the first stage. Here the European EF86
has won a position of very high esteem

If

the tape amplifier presently has a
5879 (American) or Z729 (European)
in the first stage, these can be replaced
by the EF86. No rewiring of the tube
socket is required, if the original tube
was a Z729, whereas rewiring is necessary if it was a 5879. Figure 1 shows the
pin locations of the 5879 and EF86. If

the latter is substituted, it is necessary
to rewire the resistors, capacitors and
other elements of the first stage so that
they are connected to the proper tube
pins; this task requires probably no
more than 10 to 15 minutes.
Reversing the Power Plug

As simple a measure as reversing the
power plug in the house outlet can sometimes reduce hum by a significant
amount. If the tape machine has a potentiometer for canceling hum, this
should be readjusted for each position
of the power plug.
Tube Shields

The first stage tube is, or at least
should be, shielded against hum pickup.
The shield should make firm contact
with ground through the socket mounting or through other means. If the shield
has worked loose, it may be ineffective:
in fact, the loose shield may serve to
increase hum above the level produced
by an unshielded tube. For maximum
protection against hum pickup, shields
are available that are made of special
material, such as the "Co- Netic" shields
made by Perfection Mica Co. If one has
access to Mumetal, it is possible to
fashion a tube shield out of this material.

Demagnetization of

first stage of the tape amplifier, can be
a source of hum. While tube selection
can eliminate this difficulty, another
technique is to demagnetize the offending tube by means of a bulk eraser, being
careful not to bring the tube too close
to the eraser lest the powerful pull of
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Tubes and Shields

A magnetized tube, particularly in the
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START

STOP

PAUSE

FAST FORWARD AND REWIND
TRACK MONAURAL OR STEREO RECORD

CHANNEL

1

RECORDING LOCK BUTTON

& CHANNEL 2 SPEAKERS

INDIVIDUAL PLAYBACK VOLUME CONTROLS
RECORDING VOLUME CONTROLS

INDIVIDUAL TONE CONTROLS

DUAL PLAYBACK AND RECORDING LEVEL INDICATORS
3 SPEEDS:

7th

3%
71/2

17/s

DIGITAL TAPE FOOTAGE COUNTER

IPS

30-20 000

FREO. RESP.

IPS

WOW AND

CPS

SIG TO NOISE

FLUTTER .1 %

R

-55 DB

ON ALL TRACKS

MONITORIN

SOUND -ON -SOUND RECORDING EFFECTS

MONAURAL INPUTS & OUTPUTS FOR TAPE DECK OPERATION
AKUSTOMAT (VOICE OPERATED) (o t.)
REMOTE CONTROL (o t.)

STEREO &

HYSTERESIS SYNCHRONOUS MOTOR

AUTOMATIC TAPE STOPS, NO RUN -OFF

3

HUER
THE UHER

CHANNEL !ITEUEU
(illusi ated above and below)

STEREO RECORD III

STEREO RECORD

4 TRACK

ccmhle /elf

Cu4tandtin,

Aleimance
"I count

/

STEREO PLAYBACK

e/1 contained

AMPLIFIERS AND SPEAKERS
IN ATTRACTIVE CARRYING CASE

With

2

Dynamic Microphones

on UHER STEREO for 'center aisle' sound

wide range high fidelity

... perfect

says LEONARD WARREN,

performance every time,"
leading Metropolitan Opera baritone

WRITE Dept. A -1 for descriptive literature and name of nearest franchised dealer

WARREN WEISS ASSOCIATES,
AUDIO

.

Sole U. S. Agent, 1650 Broadway, New York

slightly
higher in
the West
and South
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PLAYBACK
HEAD

SHIELDED CABLE

TAPE

AMPLIFIER

SHIELD

TAPE TRANSPORT

CHASSIS

Fig. 2 !left'. A method of grounding the tape transport that may produce hum. Fig. 3 (right). Method
of grounding the tape

transport that generally results in the least hum.

the latter dislodge any of the tube ele-

ments.
Similarly, a magnetized tube shield
can be an unsuspected source of hunt.
Here tube substitution would probably
do no good. However, the shield can be
demagnetized by a bulk eraser.
Routing of the Cable from the
Playback Head

If one employs only a tape transport,
using the control amplifier instead of a
tape amplifier to provide the necessary
amplification and equalization of the signal produced by the playback head,
careful attention must be paid to the
routing of the cable between the head
and the control amplifier. If the cable
passes close to leads carrying a.c., or
close to a power transformer, motor rectifier tube, or other component where
a.c. is present, it may pick up enough
hum to become audible; keep in mind
that the signal presented by the cable to
the amplifier undergoes tremendous amplification, which is greatest in the vicinity of the hum frequencies, namely 60
and 120 cps.
Sometimes one may run into a crosstalk problem if the cable from the playback head runs close to another cable
carrying a high -level signal, for example from a tuner. Should the tuner be
on, then one might hear a radio program along with the signal from the tape
machine.
Grounding of the Tape Transport

Whether an integral tape amplifier or
one's control amplifier is used in conjunction with the tape transport mechanism, there should he a good ,round

connection between the transport chassis
and the amplifier. An increased hum
level may result if one depends upon the
cable shield for a ground between the
transport and the amplifier, as in Fig. 2.
Instead, a separate, heavy ground connection is generally preferable, as in
Fig. 3. In this case the playback head
should not be grounded to the transport
chassis, for this will provide a second
path to the amplifier ground point; the
dual paths, as shown in Fig. 4, constitute a ground loop, which picks up hum.
Lead Dress

Sometimes excessive hum is due to im-

proper routing of the hot lead from the
playback head to the grid of the first
tube in the playback amplifier ; the reference here is not to the routing of the
cable between the head and the amplifier
but to the path followed by the hot lead
of the cable inside the amplifier. If the
lead comes too close to a.c. heater wiring, other wires containing a.c., a power
transformer, or the like, it may pick up
enough hum to be audible. Moving the
lead by a slight amount, perhaps a small
fraction of an inch, can sometimes result in appreciable improvement. Of
course this is a trial- and -error procedure, but the results on occasion justify
the effort expended. It may be preferable to leave the lead from the playback
head in its original position and try
moving other leads, such as a.c. heater
wiring.

number of inexpensive tape machines
connect a tap at the center of the heater
winding on the power transformer to
ground, as in Fig. 5. While this does
greatly reduce hum, seldom does it
minimize hum as fully as possible. A
superior procedure, illustrated in Fig. 6,
is to place a potentiometer across the
heater winding, with the arm of the pot
connected to ground, and adjust the
arm for minimum hum. Usually it is not
difficult to find room to install a pot.
Drilling a hole takes a few moments,
and the necessary connections are few
and very simple. Note in Fig. 6 that the
center lead of the heater winding is removed from ground.
Construction of a D.C. Heater Supply

The more ambitious home constructor
may wish to install a source of d.c. for
the heaters of the tubes in his tape amplifier, replacing the original a.c. supply. Figure 7 shows a suitable d.c.
supply, which can be used for the first
stage or first two stages of the tape
amplifier. It will do no harm to continue
operating the remaining stages on a.c.
HEATER WINDING ON
POWER TRANSFORMER

TO TUBE
HEATERS

CENTER TAP
TO GROUND

Installing a Hum -Bucking Pot
To cancel hum due to operation of the
tube filaments on a.c. instead of d.c., a

Fig. 5. Method of hum cancellation often
used in moderate -priced tape recorders.
WIREWOUND POTENTIOMETER
CONNECTED ACROSS HEATER
HEATER

LEADS.

WINDING
DISCONNECT

TO TUBE
HEATERS

Formation
of a ground loop.
Fig. 4.

ADJUST FOR

MINIMUM
HUM

Fig.
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Installation of a hum -bucking
potentiometer.
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FOR BETTER
HIGH FREQUENCY REPRODUCTION .. .
A HORN TYPE TWEETER
offered to the public at the price
heretofore unthought of for a horn type speaker,
the drastic price reduction being effected by eliminating all inessential parts as much as possible and
also by facilitating mass production by employing
conveyer systems, and moreover from the standpoint
of efficiency, it is just as good as a conventional
horn type speaker, and in addition improvements
made in vibrating elements have brought about a
superior high frequency characteristic, successfully
solving a difficult problem considered inherent to such
a speaker.
If used in conjunction with the PIONEER
10" or 12" woofer, it will give a highly satisfactory performance, reproducing high frequency sound
of violin and trumpet in their pleasing natural tones.
The model PT -4 is

PT-4

Ideal for home high fidelity systems
Despite its low price, the PT -4 provides identical
performance as costly horn tweeters manufactured

SPECIFICATIONS
Voice coil impedance

heretofore.

Cutoff frequency

Incorporating PIONEER's unique diaphragm and
powerful magnetic field, the PT -4 provides clean
undistorted high frequency reproduction.

With its handsome appearance, the PT -4 horn
tweeter will serve as a decorative accessory that
will enhance the atmosphere of the listening room.

Frequency response
Maximum power input

Sensitivity
Crossover frequency
Total flux
Flux density

Weight

FUKUIN ELECTRIC, TOKYO, JAPAN
AUDIO

16 ohms
1,500 cps

1,500- 16,000

cps

20 watts
105 db /watt

over 3,000 cps
22,500 maxwell
14,400 gauss
694 g (24.5 oz.)

5 OTOWACHO 6- CHOME,
BUNKYOKU, TOKYO, JAPAN
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added to the filtering stage closest to the
rectifier stage. Of course, it is possible
that a filter capacitor has opened or
greatly decreased in value, so that one
is really replacing rather than adding
capacitance.

ADJUST FOR
6.3 OR 12.6
VOLTS OUTPUT
700 ma

+

6.3 VOLTS

25

IOw

A. C.

6.3 OR 12.6

Shielding the Playback Head

VOLTS D. C.

+

-"TI

o00

10

Pr

700 mo
RECTIFIERS RATED AT 18 VOLTS
(FEDERAL 1013 OR EQUIVALENT)

Fig.

7.

Construction of
supply.

Re- Orienting the

a

d.c.

heater

Motor

The transport motor is a major potential source of hum picked up by the
playback head. Sometimes hum can be
significantly reduced by re-orienting the
motor, namely rotating it a number of
degrees about its axis. If the motor is
suspended by three bolts, as is frequently
the case, one can then turn the motor
120 deg. in either direction.

Normally the playback head is partly
encased in Mumetal or other special material designed to prevent hum pickup
In addition, the better tape machines
surround the heads with a heavy shield
with an aperture just wide enough to
permit the tape to pass through. In other
machines, a piece of Mumetal or other
shielding material is sometimes mounted
on the pressure pad holder so that when
the pad is brought against the playback
head the shield guards the face of the
head against hum. As illustrated in Fig.
10, it may be possible for the handy

9.

Adding

filter capacitance
reduce hum.

former, it may be possible to remedy
this situation by placing a shield around
the offending component. The shield may
consist of Mumetal, Co- Netic, silicon
steel laminations, or copper.
Defective Playback Head

Most playback heads have two windings which, when properly connected,

HEAD

PRESSURE

PAD
HOLDER

MOVES
IN THIS DIRECTION TO CONPRESSURE PAD HOLDER

on -off

switch to be located on the gain control
of the tape amplifier. However, the 60cps current at the switch creates a minute hum field which may be picked ui>
in significant quantity by the gain con
trol, particularly if the control is situ
ated at an early stage of the amplifier
so that there is a great deal of subsequent amplification. Installation of
separate toggle switch, as in Fig. 8, for
turning the tape machine on and off can
sometimes effect a worthwhile reduction

to

-

TACT THE HEADS.

PRESSURE

(ON

in hung.

Adding Filter Capacitance
If hum is of the 120 -cps variety
that is, pitched an octave higher than
the 60 -cps hum encountered when bringing a screwdriver or similar metal object close to the playback head
may
be possible to reduce it by adding filter
capacitance, as in Fig. 9. Additional capacitance of about 30 to 60 i f will
usually prove effective, particularly when

-

-it

Fig. 10. Example of how a playback head can be shielded against hum pickup.

audiofan to rig up something of this
kind himself. In addition to Mumetal,
one can use Co-Netic for shielding purposes, or even a piece of silicon steel,
fashioned from a transformer lamination. Co -Netic is very easily cut and bent
to the desired shape.
Shielding Other Components

If hum is picked up by the playback
head from the motor or power trans-

AND

_A

serve to cancel hum picked up by the
head. However, if for any reason the
windings are electrically unequal, cancellation will be imperfect, resulting in
an increase in hum. Shorted turns in one
of the windings could produce such a
situation. Replacement of the head is
then called for.
Substitution of Resistors

One of the principal sources of noise

-high- pitched rushing or hissy sounds

-is the gardenvariety resistor. Imperfect contact of the
particles within the ordinary molded
carbon resistor results in internal arcing and consequent noise voltages. It is
generally possible to obtain a substantial
reduction in noise by substituting resistors with low -noise properties in the first
stage or perhaps in the first two stages
of the tape amplifier. Such resistors are
called for in the plate, cathode, and grid
circuits.
Wire-wound resistors have the best
noise characteristics, but they are also
quite expensive, as much as $2 or $3
apiece. Moreover, since they consist of a
number of turns of wire, they may be(Continued on page 74)
as contrasted with hum

SWITCH

A.C. SWITCH

DISCONNECT

PADS

OF THE HOLDER
HEADS)

THE

MUMETAL, CO- NETIC, OR OTHER SHIELDING
MATERIAL GLUED TO SIDE OF PRE SURE PAD
HOLDER FACING AWAY FROM HEADS.

TOGGLE

GAIN CONTROL

THE SIDE

FACING

TI

LEADS TO SWITCH

to

ERASE

RECORD /PLAYBACK
HEAD

Relocation of the On-Off Switch

It is common practice for the

Fig.

CONNECT LEADS
TO TOGGLE SWITCH

A.C. LEADS

Fig. 8. Installing a separate on -off switch to reduce hum pickup.
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because you get authentic high fidelity
stereo and monophonic reproduction

all these extraordinary features

])l!IS

SINGLE PLAY TURNTABLE

- For unrestricted

manual play, you can place the tonearm anywhere on the record while turntable is either
motionless or rotating. For fully automatic play,
just press START button. In both cases, the tonearm can be moved about at will, returns to rest
after play...and the motor shuts off.
AUTOMATIC RECORD CHANGER
Simply

-

-

change spindles
nothing else to do. Only
three buttons let you start, stop, reject, or
repeat. Further, you can always rearrange a
stack of records even while a record is playing!

TRACKS AND TRIPS AT AS LOW AS 1y. GRAMS

-turntable
That's

why you can use the most sensitive
cartridges with high compliance styli

not ordinarily recommended for automatic

equipment. This ensures extra long life for all
your records.
FOOLPROOF RECORD INDEXING
The roller feeler guides in the tonearm measure each
record individually, letting you intermix any
size record (even under and oversized "standard" records) in any sequence. Eliminates need

-

TtIE
DE

-

You get
fast record change regardless of playback speed,
because the Dual has an independent auxiliary
transmission used only for cycling.
CONSTANT SPEED CHANGE CYCLE

ONE -PIECE PROFESSIONAL TONEARM-

Avoids

distortion of cartridge output and multiple

resonances common to two -piece arms. A
double set of ballbearings in each axis provides
the perfect arm motion lateral and vertical
vital for stereo tracking.

-

-

PERFECT TRACKING

1006

combination
turntable /changer

0

q-

for troublesome mechanical linkages and
arbitrary set -screw adjustments. Can't miss!

Always perfect vertical and lateral stereo tracking
because arm pivot axis remains 90° to cartridge axis.

-No need
to remember "neutral," no worry about flat spot
thump ...because all of the individual speed
gears and the idler disengage after every play.
JAMPROOF TONEARM SLIP-CLUTCH
Even if
the tonearm is restrained while cycling, no
damage will result, because it's engaged only
by an ingenious slip -clutch which provides the
further advantage of totally disengaging the arm
during play. This allows the arm to track freely,
with no drag and no variation in tracking force
at any time.
AUTOMATIC GEAR DISENGAGEMENT

-

1

IS SOUR
ONE
LOGI("
CHOICE

I. When

START button is pressed, tone arm moves
2. With wheels down, arm glides
lightly over top unused surface until outer wheel
locates exact outer edge. 3. Arm rises and wheels
retract. 4. Arm gently descends to play.

toward center.

ELEVATOR ACTION CHANGER SPINDLE
There's no pusher arm to chip record edges, no
spindle offsets to enlarge center holes. The

entire stack is lifted off the bottom record to
let it descend gently to the turntable. Records
can be removed from the turntable without
need to remove the spindle itself.

-

You can stop
and start again. any record exactly where you
want-even during automatic changer operation
-without affecting the cycling action.
INTERRUPT PLAY AT ANY TIME

BUILT -IN STYLUS FORCE MEASURING GAUGE
Direct reading, easy to use, and conveniently

located for instant check. No guesswork. And
you have fingertip accessibility for a wide -range
of adjustment.

I. Record stack ready to play. 2. Stack separates
from bottom record. 3. Bottom record descends.
4. Stock gently lowers

for next play.

POWERFUL RUMBLE-FREE MOTOR- So

powerful, in fact, that the Dual's heavy turntable can
reach full RPM in less than Vi turn from a
dead start! And, because of its exceptionally
high quality and exclusive rigid- equipoise suspension, rumble is eliminated at the source.
LAMINATED AND CONCENTRICALLY GIRDED
TURNTABLE
Can't go out of round, can't

Tested and acclaimed by technical and consumer reporting
organizations, the United Audio
Dual -1006 is unquestionably
your best value at only $69.95

-

warp, can't wobble. Dynamically balanced and
rotates on heavy duty ballbearing. Result: professional performance.
CHOICE OF REPEAT
Now you can either
repeat the same record indefinitely, or just once
with the self-cancelling REPEAT button.

-

AUDIO

united

udio

PRODUCTS OF DISTINCTION
202-4 East 19th St., N. Y. 3, N. Y.

JANUARY, 1960

-

LOCK-IN CARTRIDGE HOLDER
Lets you interchange cartridges instantly, effortlessly; takes
all standard -size cartridges.

MULTI -PURPOSE STEREO /MONO SWITCH

-

Adapts your stereo cartridge for mono output,
at the same time completely eliminating random
noises from unused groove. Very convenient too
for balancing stereo speaker systems.
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then of
U \COti1PFLOl7ISI\G QUALITY
C01M PACT

...in the tradition of

the season

in

F;LI-'.CTROV0IC1y(.J'11

3 -way

18"

deluxe system

woofer

8" midrange
compression HF tweeter
$249.50

audiophile net*

-

-a

new
the makers of the incomparable Patrician
At last, from Electro -Voice
concept of high -performance, low- resonance speaker systems. Listen to the new sound, note
the naturalness ... especially in vocal renditions. Relax, listen for hours without fatigue.
Enjoy full range ... from the soft sound of background music to the full dynamic response
of orchestral climaxes. Whether your taste runs toward the economical Leyton or all
-V's new Royal 400
you can't
the way to the "Patrician" of small speaker systems
buy a better speaker system. Ask your dealer for a demonstration.

-

-E

*All systems are illustrated with E -V's new Stereons for true 3- channel stereo.
Esquire, Regal and Royal use Stereon 300 at $49.50 each. Leyton matches Stereon 100 at $34.50 each.
Write Department 10 H' for your copy of our new
Catalog No. 135 on High Fidelity Speakers and Systems

gler.Zroke

INC.. BUCHANAN, MICHIGAN
AUDIO

42

www.americanradiohistory.com
AmericanRadioHistory.Com

JANUARY, 1960

Esquire
3 -way

12"

ecoromy system

woofer

8" midrange
compression HF tweeter
from $111.00

audiophile net*

3 -way

heavy duty system

using 5 Ib. ceramic

magnet
12" woofer

8" midrange
compression HF tweeter
$165.00

audiophile net*

Leyton
2 -way

economy low
resonance system
12"

woofer

8" midrange
from $93.00

audiophile net*

AUDIO

JANUARY,

1960
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each driver plate to its own grid, one from
each output -tube plate to the opposite
driver grid, and one from the secondary
of the output transformer to the cathode
of the input stage. Each feedback loop is

EQUI P/v\EN't
PRQFI
HARMAN -KARDON CITATION II
STEREO BASIC AMPLIFIER KIT
is
>!wt. Ike first announcement of
Ilarman- lvirdon's two Citation kits, the
audio fraternity has been anxiously awaiting the actual appearance of these units
on dealers' shelves. Since they are priced
rather higher than most kits, there
were some who felt that when the audiofan
could afford to spend that much money he
would probably prefer to buy a factory built amplifier. On the other hand, there
were many who felt that while they could
afford that amount of money, they wanted
better quality than it would buy ready made, and that therefore they could get
top -quality merchandise at quite a saving.
When we first heard the Citations
is
a stereo preamp, II the power amplifier
at a press showing, our immediate reaction
was that one listened through the amplifier
system clear back to the original performance, and that the finer nuances of tone
shading stood out clearly and distinctly
for the first time. Now that we have assembled the Citation II for ourselves and
have had an opportunity of "living with"
the completed unit for a couple of weeks,
we reiterate the same opinion, and add to
our original impression some further comments.
The quality of reproduction reminds us
of the solidity of Western Electric theatre
amplifiers of some years ago-the 50 -watt
units using a pair of 284 -D triodes with
1250 volts on the plates. The bass is clean
and firm, and for the first time we noted
that the low- frequency end appeared to be
present even at low volumes without the
need for the usual bass boost. This is, we
are told, due to the elimination of phase
shift in the low- frequency range, and in
the words of the amplifier's operation
manual, "an amplifier having a wide frequency response at usable power levels below 5 cps has a tight and clearly defined
low end, particularly in the 40 to 100 cps
region." Whatever the reason, there is no
denying that the performance is really outstanding.
The operation manual also tells us that
"a similar condition applies to the performance of an amplifier in the high -frequency spectrum. If an amplifier limits its
high- frequency response to slightly above
the limit of audibility, it may have a tendency toward strident reproduction and poor
differentiation of instruments in the high
overtones. Conversely, an amplifier which
has a 'frequency response beyond 100,000
cps without evidence of ringing or instability with reactive loads will offer clean,
transparent tone qualities in the higher
frequencies with excellent instrument sepa-

-I -

ration." Most high- quality amplifiers today have good response in the high -frequency region, but some have been observed
to become unstable under varying loads,
and it must be admitted that the impedance
presented to the amplifier by a loudspeaker
varies constantly throughout the audio
spectrum. We could find no evidence of
instability in the Citation II with capacitive loads from .001 up to 15 µf, although
the response began to fall off, as observed
on a 1000 -cps square wave, with loads
above 6 µf. Inductive loads ranging from
1 to 10 mh showed no effect on the output
wave whatsoever.
Circuitry
The Citation II, engineered by Stewart
Hegeman, consists of two identical amplifiers powered by a low -resistance doubler
circuit employing silicon rectifiers with
more than adequate capacitance and a
choke for filtering. The output stage of
each amplifier uses a pair of KT88's,
driven by a long -tailed pair of 12BY7
video pentodes as a phase -splitter, which
is in turn preceded by another 12BY7 as
the input stage. Relatively low plate loads
are employed throughout, and feedback is
applied in three separate loops -one from

compensated for phase shift, with the result that the equivalent of 30 db of over -all
feedback is reached.
Output-tube bias is separately controllable for each of the four tubes, with a
built -in meter indicating the normal plate
current. In addition, an a.c. balance is provided to compensate for different values of
gain in the two halves of each amplifier
which might result as tubes age, with the
optimum setting also indicated by the
meter. The two output transformers and
the power transformer together weigh 50
pounds in their shipping box -cardboard,
and of little weight-which is, in itself,
an indication of the quality of transformers. It is almost an axiom with amplifiers that the quality of the output transformer is proportional to its weight.
The Citation II is not small-measuring
16% in. wide, 11% in. deep, and 9 in. high
-and completed it weighs a total of 60
Pounds. The unit, shown in Fig. 1, is finished in charcoal brown and gold, and a
protective screen is available when the unit
is to be installed where the tubes should
not be exposed. Over -all power consumption is 350 watts, and no power switch is
provided on the chassis, since it is likely
that the user would control power from the
preamplifier position.
Performance
Specifications for the Citation II call for
an output rating of 60 watts per channel,
with a peak power output of 130 watts
per channel. IM distortion is rated at less
than 0.5 per cent at 60 watts, less than
0.2 per cent at 20 watts, and unmeasurable
at normal listening level. Harmonic distortion is rated at less than 0.5 per cent
at 60 watts from 20 to 20,000 cps, less than
0.1 per cent at 20 watts, and unmeasurable
at normal listening level. Frequency response is rated at 18-40,000 cps + 0, 1
db, at 60 watts; 12- 60,000 cps +0,
db
at 20 watts, and 2- 80,000 cps +0,
db
at one watt.
Our own measurements gave IM figures
of 0.35 per cent at 60 watts, .08 per cent

1I

OV,tw

wYpy,rIiH

H,o

,z-ynó°rxox
II

CI,fAT1014
Fig.

1.

Harman- Kardon's new Citation

II

-or available

basic stereo amplifier constructed from
completely wired.

AUDIO
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The Completely Revolutionary THREE -Way

FISHER
Free - Piston Speaker System

VIRTUALLY
POW
OF YO

AMPLIFIER

1

i
i
t

A

magnet assembly

92% more efficient than

that employed by conventional bookshelf
speaker systems, plus free- piston cone action for
distortion -free response -these are but a few of
the reasons behind the unparalleled performance
of the XP -1. Its superiority can be discerned subjectively, in the quality of its sound -and objectively, by means of this simple comparison test:
Visit your dealer. Ask him to
connect the XP-1 to any power and
program source. Then, without
changing the volume control set-

ting, replace the XP -1 with

a

similar speaker, containing an identical degree
of damping and with comparable magnet size.
To attain the same level of sound reproduced by
the XP -1, the competitive speaker must be driven
by almost twice the power!
For that reason, the XP -1 can even be used
with modest ten -watt amplifiers. Frequency
response- uniform from 30 cps to well beyond
the range of audibility. Hermetically- sealed enclosure, free of
nails and screws. Finished on all
sides. Available in Mahogany,
$129.50
Walnut or Cherry.
Slightly Higher in the Far Wett

WRITE TODAY FOR THE COMPLETE XP -1 STORY!

FISHER RADIO CORPORATION

AUDIO

21- 2944TH DRIVE

JANUARY, 1960

L. I. CITY 1,

N.Y.
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Fig. 2 (left). Packaging of kit parts in separate transparent bags makes identification simple, keeps parts separated. Note resistors
in corrugated cardboard holders. Fig. 3 (right). Harness jig makes it possible for even the most inexperienced to fabricate
an acceptable and neat harness for most of the wiring.

at 20 watts, and less than .05 per cent
(which is essentially unmeasurable) from
10 watts down. Harmonics were measured
at 60 watts, as follows: 20 cps (0.24 per
cent), 100 cps (0.20) 400 cps (0.17), 5000
cps (0.16), 10,000 cps (0.30), and 15,000
cps (0.32). At 20 watts and over the same

range of frequencies the highest distortion
measured was .08 per cent, and at 2 watts
the distortion was the same whether we
measured the output of the oscillator alone
-about .03 per cent-or with the amplifier
in the circuit.
It is the firm policy of this department
that no kit amplifier is ever profiled unless
it is sent as a kit, to be assembled by us.
This stand is taken because it is felt that
the instruction book is a vital part of the
kit, and unless the instructions are eo clear
and concise that an inexperienced constructor can end up with a satisfactory amplifier, the entire kit is a poor value. Thus
we know that the Citation we built was
not specially "groomed" for the measurements, nor were tubes matched especially
for each location. With this knowledge, we
feel that the measured figures are outstanding. Frequency response measurements were at least as good as the specifications, and hum and noise measured at
75 db below 1 watt, which is somewhat
better than the rated 90 db below 60 watts.
We feel that for comparison purposes the
hum and noise rating should be made with
a definite level, rather than to the maximum or rated power output, because regardless of the power of the amplifier, it
is likely that the normal listening level in
the home will be about the same. Thus
while 90 db below 100 watts, for example, is the same as 70 db below 1 watt,
if one compared such a 100 -watt amplifier
with a 1 -watt amplifier, the former would
appear to have a much lower hum level
because of the higher numerical figure.
However, let it be said that about 65 db
below one watt is practically inaudible on
even an efficient speaker.
Construction Details
The Citation II kit itself deserves some
mention as regards the way it is packaged.
Small parts and hardware are put together
in polyethylene bags and stapled onto
cards with descriptions of each. For example, all of the 4 -40 screws for mounting
the six novai sockets are in one bag, the
lock washers in another, and the nuts in a
third. All 6 -32 hardware is similarly sepa-

rated into three bags, as are all other hardware items. Furthermore, the 4 -40 hardware is all gold colored, the 6-32 hardware
black, and the heavier screws and nuts are
cadmium plated. The small resistors (1/2
watt) and the ceramic capacitors are carried in a corrugated cardboard strip, as
shown in Fig. 2, which keeps the leads
straight and keeps the parta separated and
easily identifiable. The strip is die -cut so
it folds over to form a holder on the bench.
The larger resistors are carried on another die -cut strip. Wire is furnished in
nine colors and in two weights of insulation and the instructions make it clear
which is to be used in each place, and a
wire stripper is included to simplify the
work.
Much of the wiring is in the form of a
harness, which is likely to be a mystery to

most constructors, but the cardboard jig
shown in Fig. 3 even simplifies making the
harness. The jig is die-cut, and turn -up
flaps are provided with slots in which the
wires are fed, one by one, with the lengths
shown on the step -by -step instructions, and
holes provided on the jig so that the leads
extend the right amount at each end. When
the harness wires are all laid in place, they
are taped together, avoiding the need for
learning the more complicated lacing technique.
Mort of the small resistors and capaci-

tors are mounted on a terminal board which
is stenciled to show part numbers and the
required strapping between the heavy terminal lugs. The terminal board mounts on
stand -off rods, and wiring from the harness connects to the lugs before the re-

sistors and capacitors are installed. Figure
4 shows a portion of one of the full -size
pictorials furnished with the kit. Previously installed parts are shown in light
outlines, while the steps covered by each
pictorial are shown in heavy black lines for
complete clarity. Even the transformers
are shipped in individual close -fitting cardboard boxes which, after the covers are removed, are left on the transformers and
serve to protect the finish until construction ie completed.
It is obvious that considerable thought
has gone into the preparation of the Citation as a kit, in addition to the many hours
of development work which must have preceded the finalization of the circuitry itself.
But when the amplifier is completed, the
user may be assured of having a unit he
can be proud of and one which will give
him a quality of reproduction at least as
good as any he has ever heard -and likely
better.
The kit is a joy to construct, and the
average construction time should be around
12 hours for the novice, 8 to 10 for the
more experienced.
A-30

Fig. 4. Full -size pictorials clarify the
work so each step
can be followed

readily.
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FIFTY WATTS OF POWER
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Music Power Free of Hum, Noise and Distortion at All Levels!
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For Every Stereo and Mono Program Source!

TWENTY-SEVEN CONTROLS

-
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Including Remote Control and Center -Channel Facilities!

me

I
Stereo Master Audio Control and Amplifier
From the day of its introduction in 1958, the best selling high -quality stereo control /amplifier has been the
FISHER X -101. It has never seen its equal! Today, we are proud to announce an entirely new model in the same
tradition, but with many additional features and a 25% increase in power! CONTROLS -more than you may ever use, but
so comprehensive as to eliminate any possibility of obsolescence. ELECTRICAL QUALITY -so near the theoretical limits
of perfection as to meet the most exacting requirements of audiophile or professional. QUALITY of materials and
workmanship so conspicuously fine that one glance, top side or inside, will tell you that there is no finer made.
STEREO DIMENSION CONTROL so you can go beyond so- called `curtains of sound' by fusing the signals
from both channels, to create the sound distribution pattern perfectly suited to your home and your taste. CENTER
CHANNEL FACILITIES front -panel Center Channel Volume Control for three -channel stereo or remote speaker
operation. REMOTE CONTROL -achieve perfect stereo balance without stirring from your chair,
by adding the low-cost FISHER RK-1 unit. PLUS -Record -Monitor and variable Speaker Damping Factor facilities, Channel Indicator Lights, separate Bass and Treble controls for each channel,
Rumble and Scratch Filters, dual Bias, Phase Inverter and DC Balance controls. $229.50

-

-

-

Slightly Higher

lone for

West

WRITE TODAY FOR COMPLETE DATA ON THE FABULOUS X -202!

FISHER RADIO CORPORATION

21- 2944Th DRIVE

LONG ISLAND CITY I, N. Y.

Export. Morhan Exporting Corp., 458 Broadway, New York 13, N.Y.
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neat, good looking speaker systems placed
at the optimum listening points in the living room. But for whatever myopic reasons
that may apply, this is still beyond the
scope of flexibility for most of the home -

machine makers. The concept of the phonograph-any phonograph-as an "it," rather
than "they," is too solidly entrenched, even
after a dozen years of multiple -component
hi-fi. (See my own book of 1953 and 1955,
"Home Music Systems," where this singular concept was explored at length.)
The more conscientious manufacturers
have done what they could, in this onepiece frame of reference, and we thus have
a variety of special types, the simplest of
which is the most effective-and the most
evasively advertised-the "extra" speaker
attachment, at extra cost. I suppose it has
to be said all over again: if we do that
in autos, then we might as well expect it
in phonos too.
"Extra" equipment or standard, what
counts in this arrangement is the match between the two speakers-for in many cases
the "extra" cabinet is not equal to the
built -in system. If adequate separation is
the first stereo essential, then matched
speaker sound is definitely the second, even
if it is a question of matched fifty -centers,
exactly alike.
I think the most ingenious of these compromise one -unit stereo systems are those
wherein the speakers -or one speaker system, at least-are removable complete,
inner cabinet and all. That really is having
your cake and eating it, with excellent results and no indigestion. But it's an expensive idea at best, the cabinet- within -acabinet system.
Of course, I'm prejudiced in all of this,
in that I was pre -sold on the advantages
of component hi -fi years before there were
any stereo phonographs and I am firmly
persuaded that stereo has at least doubled
the attractiveness -the necessity-of the
component approach. And so you will forgive me for being a bit cynical about one cabinet home stereo -to me, it just defies
common sense, caters grossly to public
prejudice, to false and fuzzy thinking,
plays up people's supposed "wants" to the
detriment of their own enjoyment and to
the emptiment of their purses for no good
purpose.
But stereo does seem to be booming in
single cabinets. Maybe I'm the only one
who
well, hardly that. But I do think
we should all spread the true stereo gospel
or, should I say, spread the speakers. Tell
everybody that stereo is true and fine, even
at $29.99
your speakers and you make
a nice, fat triangle with you on the fat
side.
Just tell them, too, that a scrawny triangle, a thin, aenemic one with you at
the sharp point, is a stereo gyp at any
price at all. That ought to do it.

...

-if

2. THE

THIRD CHANNEL

GOES

TO WORK
Well, then, how about so- called three channel stereo, As far as the home machine
of the preceding account is concerned, my
frank opinion is that it needs three "channels" like I need three eyes. If the two
speaker systems of the standard arrangement are going to be crammed together so
close that stereo separation is all but nonexistent, then it is the acme of redundancy
to derive still a third "channel" from those
two and squeeze it in, however you may,
between the two that are already too close.
Talk about three being a crowd! And yet,

(from paye 11)
there are several lines of home phonographs
that now advertise "three-channel" stereo,
showing pictures, as per the above, of furniture cabinets in which there is barely
room for one channel, let alone three.
Maybe these people have some way of
justifying such a procedure to themselves,
but they'd have a hard time convincing me.
I've been trying it out on my own. But
the funny thing is that, actually, I'm sold
on three- cabinet stereo. Sold, that is, for
certain purposes. The three -cabinet system
works surprisingly well when you put it to
work at seven or eight feet or more separation.
As I mentioned last month, I've been
playing around with a home -made "Pilot"
three- speaker system, an amplifier modified
to give me, in addition to the regular pair
of channels, a third that is A plus B, the
two channels combined additively. There
are numerous ways to do this -just hooking up your two channels in parallel is not

What counts

is the match between the
two speakers.

one of them -but surely one of the most
intriguing is the above -mentioned "Pilot"

arrangement, whereby the output trans
former "zero" points are shifted upwards

to the electrical center of the transformer
(4 ohms) instead of the normal end positions, the feedback is readjusted and the
center speaker feed is taken from the outside ends of the two transformers. (See
Fig. 7, p. 116, October AUDIO.) Call it, as
Pilot does, "stereo- plus" or what you will,
it is a relatively simple arrangement and
in an amplifier built specifically for the
purpose can be set up with few complications, as far as I can see.
I'll leave the circuitry again to the mercies of those of you who know more about
it than I do; I'm interested in the results.
My first step was to doctor -up an amplifier
of very simple pretentions, a little Eico, a
stereo job that give out all of a dozen or
so watts, both channels, and doesn't even
bother with a preamp for magnetic pickups.
(Thank you, I wasn't going to dicker with
the insides of a bigger amplifier until I
found out whether it was going to be worth
it.) It turned out to be a simple job for
my assistant engineer, who just happens to
work for Eico and was in a position to
rescue us from dire trouble in case things
got too mixed up! As it turned out, we
didn't need to run to the Eico people, who
probably did not much approve of this
operation on their baby, anyhow. It worked
quite easily and gave us three 16 -ohm outputs, power very close to the original output and no noticeable change in sound
quality, at least to my ears. In our set -up

we necessarily used a ceramic cartridge,

but I'm eventually going to feed the output of a stereo preamp into the system so
that we can use magnetic cartridges -by
that time, however, we'll probably have another and larger amplifier modified; for I
have every intention, at this point, of making a semi- permanent three -way installation in my New York apartment. That's
where it worked out best.
Given three more or less equal outputs
derived in this manner (or by any one of
numerous other center -speaker set -ups),
what can you dot Where and how is it use-

ful!

The Wider Spread

Three -speaker stereo is a surprisingly
good proposition only when you deal with
widely- spaced stereo reproduction. I mean
really wide. I started at around standard
separation in my medium -sized living room,
and moved all the way out to maybe twenty
or twenty -five feet. The further out the
side speakers were placed, the more useful
and effective was the center speaker. To
put it another way, the center speaker
enables you to spread your speakers further
apart, to widen the angle between them
and you and so provide "bigger," fuller

stereo sound without losing the center of
the stereo picture. In cases where the
speakers must be spaced rather widely, as
in my apartment living room, the center
speaker becomes virtually an essential. But
closer than seven or eight feet, it is mostly
useless.
I have a plaguey piano on the long wall
of this particular room and, after much
trial (thanks to irregularities at both ends
of the room) I found that the only possible
placing for two stereo speakers was one
on each side of the piano -which is no
baby grand but a relatively big "parlor"
model of around 1905 or so. That puts
them a good ten feet apart, what with the
shape of the walls and other considerations
of passage and of piano bench space.
From the sofa opposite the piano, the
speakers are at best too widely spaced, at
an angle that strains the stereo center
pretty thin, to put it mildly. There isn't
any hole in the middle; there is just a sort
of over -emphasis on the sides of the music
and a rather unconvincing placement of the
central portions, the solos, and so on. They
are in the center, but tenuously so. A bit
too much movement while listening and I
find them off in one of the speakers -while
the orchestra smears itself sidewise in the
same direction. No- definitely not a hole.
(I phase my speakers right.) But not a
solid wall of sound, either.
Center Volume Control
An essential part of the third speaker
output is, of course, a volume control,
ideally a T or L pad affair. (See diagram
as mentioned above.) We had an old rheostatish object lying around and it does well
enough for me, though the taper is entirely
in the last quarter of its rotation. No need
for finer precision than this gives us so
long as there is a no- signal point and a
full-signal point and a fair adjustment be-

tween.
If you build a third speaker arrangement, you will find that this volume control is extremely important. In our trials,
we found quickly that for many records the
optimum center volume was somewhat less
than the full output of the circuit. But
since the center speaker has rather precise
effects on the apparent placement of the
sounds, and since records differ radically
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in their stereo, there were numerous times
when the volume could be adjusted all the
way from zero to maximum with interesting

usefulness.
Definitely, it should not be set, fixed, for
all recordings. Often, even with very wide
speaker spacing, you will want no center
speaker at all. Just confuses the issue,
dilutes the effect. For-never forget -too
much center is the same thing as a heavy
dose of mono sound. It is exactly that, this
center signal; it receives basically the
mono portion of the total signal, the parts
that are alike in both channels, the sounds
that belong in the center. But blow those
sounds up too high, relatively, and the mono
aspect begins to dim the stereo.
I noticed this particularly in relation to
that most subtle and sensational of all
stereo effects, the "wall- bounce" stereo liveness. This sound, the sound of being inside
a big hall, is the essence of the improved
realism in many stereo record, esspecially
in the classical field. Shift from stereo to
mono and you hear it go away, for a
deader, duller, more distant effect. Switch
it back -and "you are there," practically
in the stereo space.
Now in this respect the center speaker
can be subtly devastating. The sound from
the center adds nothing to the stereo reverberation. It detracts from it, in the degree
to which it is a mono sound. The very first
effect I noticed when I brought the center
speaker in was the change in the liveness
away from stereo, towards the mono.
Therefore, other things being equal, you
must be careful with your center speaker,
adding only as much as will leave the stereo
liveness undamaged. And that, of course,
depends on the liveness itself, on the stereo
recording's particular character.

-

Inside University's NEW
high compliance
11111J speaker systems
...

RRL ... radiation resistance loading
is a significant development in
achieving greater efficiency and cleaner response from compact high compliance systems. The use of a precisely matched acoustic coupler achieves a
considerable increase in bass efficiency, and enables the woofer to develop
ample sound output while using only a small portion of its great excursion
potential. In fact, it needs only Vi of the woofer excursion required by the
older, fully sealed high compliance systems. Result: 75% less bass distortion
at higher output levels ... and perfect reproduction from clean, low power
amplifiers, such as the dual 10 -12 watt models commonly used for stereo.

MODEL RRL -8 8 3- SPEAKER SYSTEM
.featuring University's NEW 8 High Compliance Woofer

The Bulge In The Middle

But other things are not equal, and the
center speaker has some more strikink effects, in two related ways. 1. It does fill
out and strengthen the center area. 2. It
also tends to "pull" the actual spacing towards the center position. This second
effect is well worth studying.
It works this way. Take an average symphonic record, well spaced out, the violins
on the right, cellos on the left, various
brass and percussion sounds here and there,
all of the sound at enough distance, in
enough space, so that it appears not at
your speakers but around and behind them.
In the center of such a stereo spread you
will hear the parts of the orchestra that
belong dead -center -perhaps an oboe, or
the violas in front; and you will also hear
the soloist, if any, in a central position on
most records. (A few put them to one side
for special effect.)
Now in rightly phased and balanced twochannel stereo these central sounds will always be straight ahead. They may be
weakly placed and inclined to jump to the
sides, but if you are on the right spot,
even with widely spaced speakers, you'll
hear them in the middle. When you bring
in your third and center speaker, straight
ahead of you (under my piano), these center sounds do not move. They just get
louder and, seemingly, closer. With extra
center volume you can bring them right up
front, though the effect is apt to be false
and undesirable.
On the other hand, those sounds which
are at the sides do not stay put; they move
inwards as you bring up the center speaker volume. A group of strings that
seemed to be behind the right speaker when
only two speakers were used is heard to
move over towards the middle; at top
center-volume they play from halfway be(Continued on page 61)
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RESPONSE CURVE -RRL -8

MOO

SPECIFICATIONS: Components: 8"
high compliance woofer. Two 31/2"
direct radiator tweeters. Variable brilliance control. Impedance: 8-16 ohms.
Power rating: 30 watts integrated program material. Dimensions: 224" x
12" x 10- 5/16" d. Cabinet type: radiation resistance loaded. Prices: unfinished- $99.50, limed oak or walnut
$102.50, oiled walnut -$105.50.

-

MODEL RRL -12 12 3- SPEAKER SYSTEM
,featuring University's NEW Sphericon Super Tweeter

G

SPECIFICATIONS: Components: 12"
high compliance woofer. 31/2" direct
radiator speaker, Sphericon Super
Tweeter. Variable brilliance control.
Impedance: 8 -16 ohms. Power rating:
40 watts integrated program. Dimen
sions: 25" x 15%" x 121/2" d. Cabinet

type: radiation resistance loaded.
Prices: unfinished -5114.95, mahoga-

RESPONSE CURVE- RRL12

ny- $119.95, walnut or limed oak
$123.95, oiled walnut -$125.95.

-

FOR THE DO- IT- YOURSELFER ... the following
components are available from University now:

Model C-8HC 8" dual voice coil stereo
version of RRL -8 woofer $39.95
Model C -12HC 12" dual voice coil stereo
version of RRL -12 woofer $49.50
Cabinet construction and wiring details included
All University's speakers, systems, enclosures and
kits are fully described in our latest catalog. Write for It today.
Desk R -2: University Loudspeakers, Inc., White Plains, N.Y. A subsidiary of Ling -Alter Electronics, Inc.
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EDWARD TATNALL CANBY
Dear Rdr:
As stacks of new records keep growing,
my conscience waxes uneasily (how else
can it wax, after all?) as to our perennial
problem of coverage. So much wonderful
material at hand and more coming all the

time.

To my surprise, though, I find I can
listen to more records than I can write
about. Writing, may I suggest, isn't easy
especially when it must come out sounding easy. (That's when you work the hardest.) So I've tried a new trick this month,
with partial success. I pledged myself to
cram at least two reviews onto every narrow- columned page of my chicken -track
typing, come what would. The challenge,
in this New Year resolution, was to make a
half page say what could so easily run to
four or five sheets of deathless prose. An
excellent idea, wasn't it?
Ah, resolutions! Luckily, I'm not paid by
the word, so the problem was strictly in
the realm of writesmanship. I did pretty
well, as you'll see, but I'll admit that
some of those single typed pages came out
in two parts, the second marked "page
one, cont."
Yrs sucenctly,
ETC

-

SATURDAY NIGHT & SUNDAY

Gold Coast Saturday Night. Saks Acquaye and His African Ensemble.
Elektra 267-X stereo
This interesting stuff is that newly popular sort somewhere between the untouched
"folk" and the sophisticated Western -style
entertainment. These people try hard to be
Western," but their very attempts have an
exotic flavor (probably quite unbenownet to
themselves) that is charming. A mixture of
primitive instruments and singing plus the
expected outlander night club sort of material. What'll you bet it was recorded in New
York.

On the Road to Elath. Oranim Zabar IsElektra 156
raeli Troupe.
Here is one of those topical sound-documents in entertainment form that blossom
with the political and geographic winds ; a
group of Isrealis sing songs of the Negev,
ostensibly out of the back seat of a desert
jeep, complete with accordion. Frankly, I
think this sort of show conveys lots of special emotion but not much of anything
musically important. It just goes along, full
of pep and a mixture of very conventional
Western harmonies plus near -East inflection.
Judge for yourself whether it's for you. Lots
more of similar nature from Elektra, and
nobody will challenge the genuineness of the
feelings conveyed. It's just the music
itself. . . .
Tom Glazer Concert -for and with chilWashington WC 301
dren,
The "with children" aspect of this intrigued
me, and I'll admit the kids love it, all thousand or so of them, in this Saturday -morning type audience! Glazer has them in his
pocket and no two ways about it. Only trouble

780 Greenwich St., New York 14, N.Y.

quite beautiful if for our ears somewhat uneven. The piece has a rival recording -done in
the West by the very same cellist, on exchange
tour.
Shostakovitch and his son Maxim play the
short, brilliantly conventional Concertino for
two pianos (without orchestra) and you'll
find it interesting if a bit tame. Works up to

is, the music really isn't much though the
songs and words are amusing. Let's just not
call it a concert but let it go as a darned
good kids' entertainment.

A Yuletide Song Fest (For the Entire Family). Rosalind Elias, Giorgio Tozzi; Chorus,
Orch. Lehmann Engel.

a gond climax.

RCA Victor LSC 2350 stereo
As I say each year, an Xnms record that's
worth listening to ought to stand up at least
until January 15. This one most certainly will
not. It is the dismallest potpourri of forced.
rigged Xmas good humor I ever heard and, I
suppose, was mainly issued not for the Entire
Family- Heaven forbid -but probably with an
eye to department store public address systems, beginning around Thanksgiving week.
I trust most copies are safely worn out by

What a way to treat two perfectly good
operatic singers.
Carols of All Seasons. Jean Ritchie, with
dulcimer; R. Abrahamson, harps., Lalloue
Davenport, recorder. Tradition TLP 1031
I'm sure Jean Ritchie is bunion enough to
have hoped for department store profits
on this one, too. but sonie artists just can't
do anything but the artisttically right thing,
no matter how they try. This disc will
endure all 366 days of this fine Leap Year
and you won't put it aside even then. They
are mostly our own native carols out of Kentucky and from England Ritchie sings then[
with exquisite taste and musicianship -how
many opera singers have a tenth of her
musical sense
;

!

State Folk

Ballet Slask.

This earnest, expressive Dutch choir has
sung before on records, to my great pleasure.
These are almost twenty short unaccompanied motets of the sixteenth century and
early seventeenth by such as Lassus, Palestrina, Sweelinck, Handl, Hassler, Clemens
non papa (the Clemens who wasn't the pope I),
roster of names familiar to all
Praetorlus
who know the music of this period. The singing is most musical and full of understanding; I can feel reservations only about a certain too-metrical quality, marching along in
fairly strict time-but this is minimized by
the excellent phrasing and pronunciation. Another all -year-'round disc.

-a

now.

Polish

The Birth of Christ. Netherlands Chamber
Epic BC 1041 stereo
Choir, de Nobel.

(Solos,

Monitor MF 325
chorus, orchestra.)
It's pronounced "Schlonsk" if you want to
know, and this is the ballet that came to New
York recently for a big show, via S. Ilurok,
no less. The deal might seem pretty commercial, and this recording is put on with

much slickness and impressively large forces.
but I liked most of it a lot, all the same.
The iron-curtain countries have evolved a
peculiar sort of popular folk music that comes
off remarkably well, all things considered. It
is highly organized, its music "arranged" for
huge orchestras, fancy chorus singing and
solo work. but somehow it does retain not
only a real spontaneity and excitement but
also a considerable-even an astonishing
degree of so-called authenticity. These people
really sing as though they loved it, and the
effect is practically never that of the professional, hired entertaining group. Good
The old-fashioned tunes are highly catchy, too.

!

Prokofiev: Sinfonia Concertante for Cello
and Orch., Op. 125. Shostakovitch: Concertino for Two Pianos. Rostropovitch,
cello; Leningrad Philharmonic, Sander ling; Maxim and Dmitri Shostakovitch,
Monitor MC 2040
pianists.
Sputniks-yes but no stereo from Russia
so far. Instead, we've been getting very high
grade mono tapes, typified by this excellent
;

disc.
The late Prokofiev piece is wonderfully
played by Russia's odd -ball top cellist (I
watched him in Philadelphia last fall-where
he didn't play as well as this). The warm,
popular -style piece is music to hear, often

Brahms: Liebeslieder Waltzes, complete
(Opp. 52, 65). Elsie Morison, Marjorie
Thomas, Richard Lewis, Donald Bell;
Vronsky and Babin, duo -pianists.
Capitol SG 7189
They've done it again-put down still another version of these ever-fresh vocal waltzes
just like'too many versions in the past. sung
by big, wobbly, operatic sololists who, for all
their earnestness, simply kill this music's
spontaneity and verve.
I don't know just what singers Brahms had
in mind, almost a century ago, but I'm dead
sure it could not have been this type. When
sung by whole groups of simpler voices, college amateurs, choruses and the like, the
waltzes come into their own today, and those
who've tried them know just what I mean.
Unforgettable, delightful. Take out the wobbles, remove the vocal fuss and feathers, and
then you really have something.
The four-hand piano parts are nicely done
by Vronsky and Rabin -they sound like a
Liebeslied should.

Beethoven: The Early Quartets (Opus 18,
#1 -#6). Budapest Quartet.
Columbia M3S 606 (3) stereo
Which is preferable-the brilliant young
artist, at the top of his technique, full of
confidence and skill but raw in experience, or
the long -time professional, veteran of thousands of performances, whose muscular skill
is on the wane, whose verve is tempered by
time and too many repetitions, but who knows
the musical secrets that come, and come only,
from long, exacting, profitable experience.
Here are four such artists, making one
artistic group. They play all six of the first
group of Beethoven quartets, on three stereo
records. Enough said.
Bab Ballads and Cautionary Tales. (W.
S. Gilbert, Hillaire Belloc.) Stanley Holloway and Joyce Grenfell.
Caedmon TC 1104
Are you a Gilbert & Sullivan fan? Prick
up your ears, then, for here is Gilbert minus
Sullivan, in the oft -mentioned Bab Ballads that
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FIDELITY
RECORDS

the highest standard in high fidelity!

...

custom recording techniques ..
sheer artistry
outstanding performers
matchless purity in sound
the ultimate in high fidelity listening pleasure.

THE NEWEST RELEASES

...

.

...

.

.

SATCHMO
PLAYS KING OLIVER
Louis Armstrong plays jazz favorites born in the early 1900's
immortal classics that have withstood the test of time .. music
that is as vibrantly alive today as the day it was written. Satchmo
played all the selections in this album with King Oliver, and, many
of the selections were written by King Oliver himself. Listen now
to Louis Armstrong play such classics as: "Saint James Infirmary ",
"Frankie & Johnny ", "Jelly Roll Blues ", "Big Butter & Egg Man ",
"Hot Time in the Old Town Tonight ", "Panama ", "I Ain't Got Nobody", "Dr. Jazz ", "Drop That Sack" and others.
AFLP 1930.AFSD 5930.
.

.

.

.

PI/000 NOTIRIE
Ole

DUKES or "
7 DntomAPfD
tr.

HIGH

RucAr,

...',

...

THE HAPPY SOUND OF RAGTIME
HARRY
BREUER. The startling and exciting sounds

REVIVAL with Rev. Gatemouth Moore and
his Gospel Singers. The almost hypnotic,
spirited rhythmic revival hymns sung with
religious fervor by the Gospel singers in
an awe inspiring manner. Selections in-

of genuine Ragtime in effervescent rhythm
played in the authentic happy manner of
mallet virtuoso Harry Breuer. Selections
include: "Temptation Rag," "Bugle Call

clude: "Down By The Riverside," "Blessed
Quietness," and "Glory, Glory To His
Name."
AFLP 1921 /AFSD 5921

Rag," "12th Street Rag" and -Dill Pickles."
AFLP

,r,

To

1912 /AFSD 5912

...
... DUKES ... DIXIELAND.

PIANO RAGTIME
New Orleans

OF

storyville
high step.
pin' music with the plunking piano, whompin' tuba and sliding trombones. Selections
include: "Tiger Rag," "Original Dixieland
One

Step,"

and "Kansas City Stomp."
AFLP 1928 /AFS0 5928

OTHER NEW AUDIO FIDELITY RELEASES!!!
MANDOLINO ITALIANO with DICK DIA. The happy nostalgia of romantic Italy aptly displayed in a blaze
of mandolin virtuosity by an exciting new artist. Selections include: "Non Dimenticar," "Carnival of
Venice" and "Santa Lucia."
AFLP 1923 /AFSD 5923
ACCORDION POLKA
JO BASILE, his Accordion and Orch. The wonderful fun -loving and exhilarating
music of the polka played by a virtuoso accordion in such exciting selections as the "Beer Barrel Polka,"
"Alpine Polka" and "Can Can Polka."
AFLP 1914/AFSD 5914
AL HIRT
America's newest and greatest trumpet find! Spontaneous and exciting trumpet mastery with
original and unique interpretations of such great numbers as "Birth of the Blues," "Basin Street Blues,"
and "After You've Gone."
AFLP 1926 /AFSD 5926
VIVA MEXICO . . RANCHERO de MEXICO. Exciting, gay romantic musical festivities of old Mexico that
is guitars, sombreros, serapes, hombres and senoritas at spirited fiestas. Selections include: "La
Raspa."
"Jesusita en Chihuahua." "Voy Del Gallo," and "La Cama de Piedra."
AFLP 1898 /AFSD 5898
BAWDY COWBOY SONGS
OSCAR BRAND. Folk songs of the Old West sung in the manner they were
learned
music for two -fisted, gun.totin' he -men
and calculated to inflame even the toughest ester.
fors. Selections include: "I Ride an Old Paint," "The Little Brown Bull," and "The Cowpuncher's Whore."
AFLP 1920 /AFSD 5920
AL MELGARD, Vol. Ill. Thrill to the thunderous sounds and dynamics of the all powerful and earth shaking
sonic vibrations of the Chicago Stadium Organ as played by versatile Al Melgard. Selections include "Deep
Purple," "Fascination," and "Children's Marching Song."
AFLP 1907/AFSD 5907
GUITARRA FLAMENCA . . . FERNANDO SIRVENT. The wild and exciting 'flamenco' guitar music
music of romance and passion
virtuoso playing of such selections as "Zapateado," " Sevillanas,"
"Bulerias" and "Soleares."
AFLP 1896 /AFSD 5896

...

...

...

...

.

.

.

.

.

INDICATES
AVAILABLE
.., $6.95
12 INCH
PLAY ... $5.95
complete catalog of all AUDIO FIDELITY RECORDS is aval table from:
DEPARTMENT A -1/ 770 ELEVENTH AVE., NEW YORK 19, N. Y.
AFSD

RECORDS

IN STEREO

EACH

LONG

a
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friction-free

breathlessly
silent

nobody ever gets around to reading. Belloc
is more of the same, more or less.
Both poets write humorously In rickety
verse about all sorte of odd and preciously improbable people, mostly small kids of the Dennis- the -Menace or Eloise type. Tell the truth,
I enjoyed Belloc more than Gilbert ; the combination of Joyce Grenfell's throaty, maddeningly reasonable voice and Belloc's racy
whimsy is quite priceless. Wonderful party

stuff
Gilbert's somewhat tamer fancies, including
the well known "Wreck of the Nancy Bell"
(with its very polite cannibal sailor), somehow don't stand up by themselves as well as
the similar Gilbert that attached itself to Sir
Arthur Sullivan's music with such wonderful
verve. G & S definitely beats just G. But
this is a nice record side, even so.
!

Boogie 8 Blues. The Aristocrats.
HifiRecord R610
Not bad. Even I, classical soul that I supposedly am, found these three guitar boys lots

of fun to listen -to-and -relax. Guess they must
be pretty good and there's no doubt about the
slickness and polish of their arrangements,
.
well. uh,
for two electric guitars and
something that looks like a guitar that didn't
stop growing. (Electronic basal ED.) Just the
three of them and they make an unusually
docile sound without the familiar rhythm effects that come in most pops packages.
Fancy hifi, from half -inch tape cla .LKG,
Neumann, and Teldec.

John Williams Guitar Recital.

Washington WR 424

WEATHERS

/
/

/

STEREORAMIC

SPECIFICATIONS

Turntable Speed

33eí rpm only
Overall Dimensions, 16112" x 151/2" x2r/2"

/

RECORD PLAYER

Ebony
I

Rumble

I

Flutter

I

7

Wow

Needle Drag
Less than 0.1%
No

I
1

Audiophile Net

\

-

1

da(NARTB)
0.1%
0.15

K -601

to 3 grams

LIGHT- Allows the t rntable
to come up to synchronous speed

/

1(.601.D Diamond Stylus
K -601 -S Sapphire Stylus

$119.50
$111.75

/

j

in ?: of a

revolution.

SMOOTH-The unique drive linkage and
12

pole motor insure constant speed.
SILENT -The quietest and most

friction -free bearing ever produced
eliminates acoustic feedback and
rumble at its source.
SAFE -Weathers Seismic Suspension

permits vibration proof tracking,

thus insuring perfect performance
and protection.

Weathers StereoRamic pickup system
and manual turntable comes completely
assembled, ready to plug into an
existing audio system. Includes
Weathers StereoRamic system with
either sapphire or diamond Stylus, ML -1
Turntable with Discushion flat.
Ebony base in a smooth satin finish with
gold anodized turntable
and mounting plate.

WEATHERS SYNCHROMATIC TURNTABLE ML-1
Weathers electronic genius has produced the
world's first and finest aluminum turntable.
Friction -free bearing and the small
12 pole synchromatic motor combine to keep
the noise level at 25 db less than the noise
recorded on the best phonograph
records available today.

Audiophile Net

...

Ask your dealer for
FREE HOME DEMONSTRATION

a

or write today

for illustrated booklet, Dept. A -1

"Weathers
Technical Magic
Is Sound"

$59.95

WEATHERS INDUSTRIES
Division of Advance Industries. Inc.

66

E.

Gloucester Pike, Barrington, N. J.

Export: Joseph Plasencia, Inc.,

401

Broadway, New York

13,

N. Y.

According to Washington, this "nineteen
year old" star, out of Australia and England,
was born in 19.40 and gave his first recital
in 1951. Somebody got absent -minded on that,
but admittedly the youth is a fabulous guitar
technician and could well grow into a worthy
successor to the great Segovia, who has hailed
him as a chip off the old block (he didn't use
those words).
Williams plays straight through a long
Bach suite (originally cello) and a brace of
semi- modern items including the now familiar
First Etude of Villa- Lobos, with extraordinary
ease and fluency. Somehow, his musical sense
could use more developing-as is to be expected in a young artist. There's that wholly
natural feeling that his style and expression
are mostly unoriginal, learned -with ease
from his immediate guitar sources. (live him
another ten years.
.

-

.

An Anthology of Guitar Music. Charles
Washington WR 411
Byrd.
This companion relaa =e is much more recondite, played by an older guitar man who
here assembles an interesting collection of
sixteenth century Spanish music for the
vilimiela, an aristocratic double- stringed earlier
relative of the guitar and a Spanish alterna-

tive to the ever -popular lute.
The younger guitarists, like other modern
players of instrumental music, tend to keep a
rigid beat in their music-where old Segovia
played his guitar classics with nmch sweet
sliding and slurring, the tempo practically
buried in rubato (expressive slowings- dowel.
This man Byrd plays straight ahead with
nary a glance to right or left ; if he doesn't
audibly tap his foot, you're likely to tap
yours. The effect is one of initial monotony.
but the sense of the music in the end is much
clearer, I'll have to admit.
The music, by names like Valderrabano,
Mudarra, de Narvaez, as well as Lays Milan,
is characteristically sixteenth century land

it

is

the model for much familiar British

Elizabethan music), sturdy tunes of a square,
folkish sort, very simply harmonized and
elaborately ornamented with nuns and arpeggio broken -up chords. Byrd knows the stuff
well and makes it sou u i human. understandable. But don't expect any flamenco-it's another age.

FANCY SINGING
Mahler: Lieder eines fahrenden Gesellen;
Kindertotenlieder (Songs of a Wayfarer;
Songs on the Death of Children). Christa

AUDIO

52

www.americanradiohistory.com
AmericanRadioHistory.Com

.

JANUARY, 1960

Ludwig; Philharmonia Orch., Boult, Van Angel 5 -35776 stereo
dernoot.
What a beautifully recorded disc -and what
incredibly expressive music! These two sets

of songs with orchestra are done here with a

warm, solicitous British touch, slowly for the
most part, exploiting every curve of melody
and shade of instrumentation the two performances are similar in this, though the conductors are different. .1 superb stereo orchestra -note, for Instance, the startling sound of
a nasal oboe, almost off -mike at the back of
the stage. The singer is held to a surprisingly
low volume level, as in an actual concert,
quite OK for direct stereo listening. Spatially
she tends to wander a bit, perhaps due to
confusing wall reflections.
Christa Ludwig sings superbly. though much
of the music is low for her. A trace more
volun." would add recorded drama -but maybe
this new quiet style of solo recording is good
for us to get used to, in stereo. Much more
;

351
AMPEX
/

MONOPHONIC

STEREOPHONIC

natural.

Mozart: Cosi fan tutte. Della Casa, Ludwig, Loose, Kunz, Dermota, Schoeffler;
Vienna State Opera, Orch. Boehm.
London OSA 1312 (3) stereo
A wonderfully lyric, lively, but never bump tuous "Cosi" with an impressive set of star
voices to sing the humorous double -take pairing of two couples, the husbands out to prove
their wives' constancy by seducing them in
disguise -each the other's girl. An odd plot
the two gals might as well be one, they are
so much alike and sing so often in duet, and
so also with the hubbies.
My album lacked the libretto- shocking! So
I couldn't even decide who was singing what.
though I suspect the more lithesome, flexible
soprano Is Christa Ludwig (of the utterly different Mahler song, above) and the more florid
soprano is Della Casa. One of the husbands
blurs his pitch now and then, but both are
dynamic and musical ; the musicianship
throughout is top-level with that gentle, warm
Viennese quality so appropriate to Mozart.
The stereo is imaginative. The abundant
recitative is spread out, conversationally, not
;

so much in motion (which is confusing) as in
sharply contrasting locations at different

times. The orchestra is slanted towards the
left, the singers make a balance, closer, on
the right side mostly. The pair of couples in
their nicely balanced pairs of arias has each
a spatial location, to keep things straight. All
in all, this is the best and most constructive
operatic stereo I've yet heard and worth close
study (along with the music itself) by all
interested parties.

Prokofieff: War and Peace. Soloists Nat.
Opera of Belgrade; Vienna State Opera
Orch., Vienna Kammerchor, Werner
Janssen.

M -G-M 3 GC -2 (3)

"War and Peace," after the famous Tolstoi
novel about Napoleon's Invasion of Russia, has
been waiting a long time for an appearance in
America and many record owners will jump
at this chance to hear it complete in its final
version -medium length. (The first was insufficient, the second too long.) The opera was
begun just before the war but got its further
impetus from the Hitlerian invasion, so arrestingly like that of Napoleon.
Those who knew Prokofleff's earlier big scale works of patriotism, especially the film
music (and concert cantata) for "Alexander
Nevsky" will know what to expect here. The
work, for our ears, is spotty, with mixed values., though the Russians themselves may
have their own ideas on this score. There is
superb music throughout, an enchanting waltz
scene (and a "valse triste" theme that is
haunting), plus that stark. grand, military
music for which I'rokofieff is already famous.
There are big choral scenes, and an end full
of rejoicing that -again for us -turns corny
and overblown.
It would be foolish to toss this aside as
mere politically inspired propaganda music;
Prokofieff was much too big for that. But
you can't help wondering what he could have
done if a more original idiom had been possible for him. Idle speculation -what is here
is worth many a playing, and you can follow
the story in English and Russian (Western

AUDIO

THE STANDARD THAT SAVES DOLLARS
Since its introduction, the Ampex 351 Series has been acknowledged as the standard of excellence in professional recorders for
the broadcast industry. Broadcasters -and other users with
highly critical recording requirements, such as recording studios
and educational institutions -will find that the purchase of an
Ampex 351 is further justified by these important facts:
The recognized precision and engineering skill which go into
each Ampex 351 guarantees unsurpassed durability and reliability
for a long, dependable life. As a result ... on a cost- per-operatinghour basis. Ampex is the most economical of any recorder made.

PERFORMANCE SPECIFICATIONS
Note: As professional equipment, the Ampex 351 specifications listed are
accurate measurements required by NAB standards and do not incorporate
any exaggerated sales claims. These are the guaranteed minimum performance
specifications the customer can expect in long -range operation.

Frequency Response:

15 ips
73i ips

Flutter and Wow:

15 ips
ips

734

Timing Accuracy:
Starting Time:
Stopping Time:

± 2db
±4db
±2db

30 to 15,000 cps
30 to 15,000 cps
40 to 10,000 cps

-well below 0.15% RMS
-well below 0.2°/a RMS

Within ±0.2%

VI= 3.6 sec. in a 30 min. recording)
Full speed in less thon 1/10 sec.
At 15 ips, tape moves less than 2" after pressing

Models:

"Stop" button.
Half track, full track,

2 track stereo (separate erase
to each track). Console, portable and rack mount.

FULL REMOTE CONTROL
The Ampex 351 Series can be operated in
the relay -solenoid tape motion control unit
for Start, Stop, Fast Forward, Rewind and

Record modes from any remote location.

There are 185 Ampex dealers to serve you. Check the
Recording Equipment listing in the yellow pages of
metropolitan area directories, or write Dept. 304 for
the name of your nearest dealer.

AMPEX

REDWOOD CITY, CALIFORNIA
Offices and representatives in principal cities throughout the world.

professional
products chi tton
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as you go along. The oddly international cast does a brilliant, slightly hysterical job. full of drama and slneerity: the mono

alphabet

1

recording is excelh-nt.

Mozart: The Marriage of Figaro. Tozzi,
Peters, Della Casa, London, Elias; Vienna
Philharmonic, State Opera Chorus, Leinsdorf.
RCA Victor LSC 6408 (4) stereo
'Phis recording, which has been "selected"
by the Metropolitan Opera-whatever that
means -is the type which has finally made the
Met's singing a success on discs, after some
-

pretty dismal failures In past years. The
backing -up forces are not from the Met at all

but strictly top -Viennese, and the locale is
Vienna, too. The singers are out of the RCA
American stable, and the Met's, though they
have their own musical lives as well. of
course. The conductor Is again RCA and
Met property.
Tills combination-with heavy stress on the
Met aspect, in the album's publicity
actually a good example, of the best Metropolitan opera style of production, as American
as all get -out wherever the personnel may
have come from. It is loud, dramatic Mozart.
strong and somewhat brash but enormously
professional; there isn't a trace (In the singing) of that slightly dewy sentiment that
comes over most Mozart in Austrian or German productions, yet there's nothing careless
or musically sloppy to provoke criticism on
grounds of musical accuracy.
Skillful stage gusto, not very profound, Is
the way I'd put It -the style Is more Rossini
than Mozart and could easily become slapstick if it weren't so expert. Mozart lovers
will probably be wounded at a great many
points but I'll have to credit these performers for putting over a lot of the real iron In
Mozart's semi -satire. No harm done there.
With libretto in hand, you'll find the complex stereo stage motions both interesting and
helpful ; but you must know exactly what is
going on. For more casual listening, this sort
of stereo is apt to confuse; there's too much
and too constant motion yet without enough
precision to keep the singers' feet on the
ground -they seem often to sail vaguely
through the air, hither and yon. Disconcerting. Better, I say, to simplify and exaggerate
the stereo placement, as London does; you
can't be literal anyhow, and you might as
well not try.
The big Viennese orchestra, draped around
the rear, 1s just wonderful -and It stays put,

-is

too,

SYMPHONY ORCHESTRA
Overtures by Weber. Philharmonia Orch.,
Angel S 35754 stereo
Sawallisch.
Rossini Overtures. Paris Conservatoire
London CS 6089 stereo
Orch., Moog.
Suppé Overtures. Hallé Orch., Sir John
Barbirolli.
Mercury SR 19016 stereo

THE STANDARD
acceptance

as

-

Bozak speaker systems have earned world -wide
the standard by which all others are judged. The reason is not hard

to understand. Through fundamentally valid design and superb craftsmanship,
Bozak produces the only speaker systems available which combine all of the proven
quality features necessary for natural, fatigue -free reproduction of musical sound.

Variable -density cones of felted paper
Linear-displacement magnetic motors
Linear-compliance cone suspensions
Exclusive damping devices
Non -ringing crossover networks
Passive infinite -ba fjie enclosures
Broad polar dispersion
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Here is the audible history of the Nineteenth century overture on a trio of fine
discs -you'll be dizzy If you play them
straight through, but a sampling of one or
two of each at a time is most rewarding. No
wonder the overture as such became so popular as an independent musical form! The
type is sure-fire; almost every one begins with
a solemn or mysterious Idea (occasionally set
off by some sudden loud motto), followed for
minutes by sweet, slow, leisurely Romantic
tialllance in musical terms (with all that big
orchestra just waiting to go), often no more
than a single cello solo or the like -then suddenly, bang! and we're off in a whirlwind of
sound. The endings are typical, too, full of
brass and cymbal clashings, loud, triumphant
repeated chords. Yes, it was a grand time for
the overture, back in those days.
If you'll start with the least of these three,
von Suppé, you'll be gratified to find hint
quite surprisingly interesting, in a not too
profound way. Last time I heard "Poet &
Peasant" was on a mechanical carousel organ
found the original to be a "real good
piece." So, too, with the others, most of
which hi these imaginative Barbirolli readings will be fresh and new for your ears.
Moving on to Rossini, you'll encounter a

-I
U

S

I

C
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bigger mind, that still knows how to turn out
an effective show piece with all the trimmings
and no great profundities either he's just
more original, more electric than Suppé. And
as for Weber, the earliest of the three and
the best, his music is just plain superb, in
overture after overture. Weber has the umph
and drama of the other two, but his musical
Ideas strike suddenly deep, to bring the tears
to your eyes. A great man and splendid musical dramatist, his music unusually well sensed
by the British orchestra under the German
conductor.
All three bring stereo's dramatic advantages, in the Suppé from Mercury a close -up,
sharp clarity a bit on the dry side, in the
Weber just the opposite, Angel's being a
warm, bosky, golden liveness, somewhat distant. London hits a very pleasant medium
point, right for Rossini, who needs to glitter
;
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.. doubly guaranteed:
specifications meet or exceed published figures or we refund your
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prove it for yourself on our 15 -day free home trial

a bit.

Schubert: Symphony in C Major ( "The
Great "). Boston Symphony, Munch.
RCA Victor LSC 2344 stereo
There have been some splendid releases in
this Boston Symphony stereo series, with
Munch. This one strikes me as a fifty -fifty
proposition.
Lady of my acquaintance recently heard the
BSO (Boston Symphony) "live," on tour in
New Haven, Conn. She's a regular subscriber.
Dear me, she said, they play so loud.
I think I know what she means. This performance has the big, impressive effect demanded by the symphony, and not always
achieved in today's hectic -paced stylings (the
Toscanini version, for example) ; this one is
both note -perfect and style- perfect, for the
BSO is a very skillful ensemble of top -rank
players. But, somehow, Munch whomps up
every climax a bit beyond its due; the utterly
lovely detail, again and again, are given
merely an accurate lip-service, so to speak,
without great conviction. It is an outward
performance of a work that is all inward
beauty.
Nothing wrong with RCA's fine BSO stereo,
as effective as anything in the business.

Beethoven: Symphony

KN
760

deluxe 60 -watt complete stereo amplifier
Fifteen stereophonic and monophonic controls 60 watts rated
stereo output...76 watts usable...152 watts peak -to -peak ± 0.5 db,
25. 20.000 cps Third channel speaker output with new additive
full-range circuit 5 pairs of stereo inputs...including auxiliary for new
cartridge tape playback Long -life silicon diode heat -free power supply
with oversize transformer Humless DC on all preamp tubes Vinyl -clad
metal case included in price Anodized front panel in brushed gold
and charcoal brown Shpg. wt., 35 lbs....only $149.95. $5.00 down.

#6 ( "Pastorale ").

Vienna Symphony, Dorati.
Epic BC 1038 stereo
Most surprising. On another label, with his
own home orchestra, the Minneapolis, Dorati
has struck me again and again as a hard,

driving, often unmusical conductor. Here is a
sweet, yielding, gentle, ever-moving "Sixth"
that I found unusually good. Is it the Viennese
players, who know this music so intimately?
Is it in part the difference in mike technique
whereby Dorati's home-grown readings are
made exaggeratedly hard and driving via
closeup mike accentuation? I suspect both
elements are involved, but I do recommend
this version as in excellent taste and style,
very musical. Could also be a good combination of Dorati drive with traditional Viennese
softness.

-

Beethoven: Symphony #6 ( "Pastoral ").
Vienna Philharmonic, Monteux.
RCA Victor LSC 2316 stereo
011-oh. Now here's still another Pastoral"
(RCA likes it without the final e) and the orchestra is "almost" the same as in the Epicmoreover, the over -all qualities are similar to
that in the Dorati -Epic version. Would that
I could compare the two in detail, and at
length ! It would be well worth it, time and
space allowing. But I can say that both display a fine sense of the rather touchy and
exacting style needed for this tricky work,
with all its tone painting. Out of dozens of
recordings, only a handful really hit it right
in this respect ; these two do it.
"Papa" Monteux, remember, is one of the
best and most musical of older conductors,
French but broadmindedly so, and good in any
music he chooses to conduct. It's a privilege
to hear him with a Viennese orchestra.
Schumann:

Manfred

Symphony

Overture.

*1

(

"Spring').

Cleveland

Orch.,
1039 stereo
Epic
Szell.
is
getting
hot Szell's Cleveland Orchestra
(Continued on page 69)
BC
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deluxe stereo FM -AM tuner
Separate FM and AM sections for stereo reception Adjustable DSR
corrective feedback for lowest distortion of FM Front panel audio and
a.c. switching for multiplex Dual limiters on FM Tuned RF stage on
both FM and AM 2.5 microvolt sensitivity on FM ± 0.5 db, 20.20,000 cps
Cathode follower multiplex and tape output jacks Dual "Microbeam"
tuning indicators Illuminated 91/2' tuning scale Low -noise 50-ohm
extra antenna terminals Solid aluminum front panel, gold anodized,
with vinyl -clad case. Shpg. wt., 21 lbs....only $139.95. $5.00 down.
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CHARLES A. ROBERTSON':
STEREOPHONIC
Quincy Jones: The Birth Of A Band
Mercury Stereo SR60129
When an aspiring leader receives a guarantee of two years work. the time has come to
believe In the return of big bands. An auspicious beginning like this, of course, is dependent on unusual circumstances. Quincy Jones
has supplied original scores and arrangements
for some of the leading Jazz organizations in
this country and Europe, but his experience
as head of such a group is limited largely to
recording studios. The chance to strike out on
his own arose due to Harold Arlen's need for
au orehestrator with a knowledge of Jazz. The
composer's new musical, "Free and Easy," had
fallen heir to the numerous troubles that can
come from trying to mount a blues opera In
the same manner as the ordinary Broadway
show. On the advice of that tireless worker
behind the scenes, John Hammond, the Job of
reshaping the score was given to Jones.
Hammond Is credited also with the idea of
having bona fide Jazz musicians, dressed in
the 1890 costumes of the show's period setting. grace the stage during performances and
play at dances and concerts while on tour. An
assignment to assemble the group launched
J .5 on his new career. And the promise of
a lengthy engagement brought some of the
best musicians in the business into the fold.
The show w111 tour Europe and return In the
spring to make its American debut, reaching
New York after playing in San Francisco and
Los Angeles. Following the December opening
In Amsterdam, the itinerary lists Brussels,

Munich, Essen, Stockholm, London, and possibly some cities behind the Iron Curtain.
Before departing these shores, the band was
able to make its recording debut, playing
numbers to be featured nt Its appearances
apart from the show. Not everyone present
at the studio left on the trip and the band
may be completely different by the time It gets
back, but the program gives a good sampling
of the varied treats in store for Jazz fans overseas. For danceré, there are Tuxedo Junction,
with Harry Edison and Sani Taylor, and A
Change Of Pace, which bears a close resemblance to Ellington's In A Mellotone. Bobby
Timmons' tune Moantn', as arranged by Jones,
becomes a real crowd pleases For the serious
listener, there is Clark Terry's soulful trumpet
on I Remember Clifford, and Zoot Sims' tenor snx solo on 1Vhisper Not. Bob Fine, the engineer at the session, centers the saxophone
soloists, in stereo, and places the section at
the left with Milt Hinton's bass. The brass
and drummer Sant Woodyard are on the right.
Dukes Of Dixieland: The Dukes At Carnegie Hall
Audio Fidelity Stereodisc AFSD 5918
Something about Carnegie Hall brings out
the beet in any performer, and all its magical
properties were at work on the night to 1958
when the Dukes of Dixieland stepped on stage.
On this recording of the event, the

little group

73t' The Park-way, Mamaroneck, N. P.

from New Orleans is completely at ease before
the ovations of an audience that packed the
house to overflowing. The melodic introductions, provided on Tin Roof Blues, help create
an atmosphere favorable to an amiable review
of such past successes as Royal Garden Blues,
and Muskrat Ramble. Fred Assunto slips Into
his trombone specialty on Slide, Frog, Slide,
and stops the show as usual.
A pair of show tunes prove to be wholly in
character. Kurt 1Veill's Mack The Knife, with
brother Frank carrying both vocal and trumpet
honors, is especially adaptable to New Orleans
style improvisation. Meredith Willson's 76
Trombones, with Papa Jac making a belated
entrance to complete the trombone team,
moves along briskly to n traditional marching
beat. Eugene Rolen, an asset throughout, plays
a moving clarinet solo on Fellow Dog Blues,
and soars above the ensemble on Sweet Georgia
Brown, which brings a memorable evening to
a rousing close. Stereo adds to the depth and
definitions, without being too directional.
Recording techniques have improved con siderably since n single microphone was hung
over the Carnegie Hall stage at the Bret Benny
Goodman concert. but the auditorium still
lends a special sound to n recorded concert.
It has qualities of depth and presence not
found in n studio, although some halls in
other cities are more generally- acclaimed. It
happens to be located In Manhattan. however,
where it will he sorely missed should the new
buildings at the Lincoln Center of Performing
Arts turn out to he no more suitable for recording than London's Royal Festival Hall.
Perhaps the richer disk jockeys could buy the
place, thereby turning a share of their profits
back to the record companies. With reduced
rates after midnight. it could operate twentyfour hours a day and might break even as a
combination recording studio and concert hall.

Coleman Hawkins: Hawk Eyes
Prestige Stereo 7156
This is free and easy mainstream Jazz,
heard as It heads with undiminished vigor
into a new decade. The lend has always indicated his liking for
stomping band, even

stating that he would rather work in rock
and roll than not play at all, and allows
nothing to inhibit him here. The one ballad,
La Rosila, on which the Hawkins tenor tax
is the lone horn, finds him rhapsodizing in
brisk and assertive fashion. His own blues
composition, C'mon In, checks out nt twelve
minutes and he is still going strong when it
fades away on his final chorus. Trummy
Young's Through For The Night, a smartly styled riff tune, receives forceful treatment.
Joining him in the sextet is the irrepressible Charlie Shavers and their swift exchanges an the title tune are very effective In
stereo. Besides indulging in his customary
open -horn dynamics, the trumpeter turns In
a fine muted chorus on the blues. Ray Bryant,
a perfect pianist for the group. delivers an
expressive solo on a blues contributed by
drummer Osie Johnson. Bassist George Duvivier and guitarist Tiny Grimes complete the
rhythm section, which is well distributed in
stereo.
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Lionel Hampton: Hump's Big Band
Audio Fidelity Stereodisc AFSD5913
When Lionel Hampton makes one of his
frequent television appearances, the leader
leaps from the piano to drums or vibraphone,
pausing momentarily in mid -flight to deliver
a hasty vocal chorus, while the band is beard
dimly in the background. On this occasion,
both the star attraction and a full crew of
nineteen men have time to stretch out. Although Hampton runs through a number of
his specialties, he does so as an integral part
of the hand, setting a lively pace on Flying
Home, and Air Mail Special. His drum gymnastics receive the active support of drummers Wilbur Hogan and Charlie Persip on
Ilamp's Mambo, all three being spread across
the stereo stage. Guitarist William Mackel
helps drive the leader's piano home on Hamp's
Boogie 1Voogie, and returns to exchange solos
with flutist Bob Plater on Elaine á Duffy.
The arrival of Cat Anderson, a guest artist
borrowed from Duke Ellington's trumpet section, is the signal for the band to take off its
wraps. A high -note expert who practices more
than two hours every day to keep in trim,
Anderson is somewhat of a maverick when
soloing on his own, being inclined to bolt into
the stratosphere at the slightest provocation.
Since last playing for Hampton back in 1943,
he has trained on the showpieces and seemingly impossible brass climaxes which Ellington wrote to accommodate his specific talents.
But his real alter ego is still Hampton, who
gives him a prodigal son's welcome by way of
extended solo space on Big Brass, and Le
Chat Noir. Anderson uses the knowledge
gained from Ellington to play with admirable
taste. The band backs his dazzling technique

exuberantly, mounting massive sonorities on
Night Train. There can be no doubts about
Hampton's hand after this, and the recording
is excellent.
Joe Wilder: The Pretty Sound
Columbia Stereo CS8173
Jonah Jones: Swingin' Around The World
Capitol Stereo 5T1237
A happy aftermath to the rise of Jonah
Jones on the list of best -selling LPs is the
number of opportunities offered to his fellow
trumpet luminaries. The latest to bid for public approval is Joe Wilder, a veteran of the
Lionel Hampton and Count Basle band, who
is also no stranger to the pretty sound. It
earns him a pretty good living in television
studios, enabling him to relax later on Jazz
dates. This is the first time it has been exploited to such a degree on records, and the
pleasure is all yours and mine. Wilder is featured on romantic ballads, helped out by
Jerome Richardson, Urbie Green, Hank Jones
and other accomplished players. Included are
Harbor Lights, Blue Moon, Greenaleeoea, and
Brahma' Lullaby.
Meanwhile, Jones continues on his merry
way, calling at such ports as Shanghai, Brazil, and Isle Of Capri. Many rivals have tried
to imitate his style and capture his formula,
without success. As Wilder makes no such
attempt, the two albums complement each
other to perfection, and the trumpet sounds
are beautifully reworded.

Shelly Manne
"Peter Gunn"

&

Contemporary Stereo 57566
Elmer Bernstein: Staccato
Capitol Stereo ST1287
A new front line swings into action to aid
Shelly Manne in the drummer's second encounter with the music from "Peter Gunn."
Richie Kaniuca, tenor sax, and Joe Gordon,
trumpet, Join in the tree improvisation on the
Henry Mancini television themes. As the originals in these episodes contain more solos, the
sextet takes greater liberty with time signatures and tempos. There is no need to play
for visual impact, only aural. Manne, apparently having Just listened to Max Roach, trips
into three- quarter passages on several occasions. Vibraharpist Vic Feldman again doubles
on marimba, creating a beautiful sound In
stereo.
Elmer Bernstein conducts three groups of
flitfr rrtlt sizes on ills modern Jazz score for a
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competing series. Bumor has it that the show
will undergo considerable alterations, possibly
dropping the Jazz backgrounds, although the
one time I watched the faults were every
place but the score. Some of Bernstein's concepts seem too large for n 21 -inch screen.
being more suited to a movie theater. Mancini
made the walking bass his trademark, and
Bernstein might look for some simple device
that would be equally popular. Bernstein was
the first to break the barrier in scoring for
the movie "Man With the Golden Arm," and
his work is well worth study. As time liner
falls to list personnel, possibly because many
of the soloists are under contract to other
labels, you need to he a detective to discover
the operaI ives.

A

SOUND STUDIO IN

SMALL SPACE
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Art Farmer: Brass Shout
United Artists Stereo UAS5047
Stepping out of his working role as a tenorsax improvisor, Benny Golson conducts a basic

* RECORDS 4 -TRACK STEREO

jazz brass ensemble, augmented with French
horn, tuba, and baritone horn. on seven of his
own orchestrations. Although several of his
compositions are noted as vehicles for trumpet
players, this is the first time he tins attempted
so ambitious a project. As principal soloist,

PLAYS 4 -TRACK STEREO -

Art Farmer interprets

an exacting variety of
moods, earning the nominal title of leader.
His clean. lyrical trumpet voice is the answer
to the arranger's desire to get "a round, full

sound out of the horns, instead of the usual
brassy blare."
Golson attains this effect most dramatically
on ballads, obtaining a sound close to that of
a symphonic band. here the intent is to reach
a wider audience. Should the same people who
enjoy hearing a featured cornetist in front of
the Goldman Band also like Art Farmer's solo
on April In Paris, It is no accident. Golson
deserves a commission to compose for a full
symphonic band, provided there is time left
over to write such driving Jazz originals as
Fire Spot After Dark, and .11inor Vamp. The
French horn of Julius Watkins, time tuba of
Don Butterfield, and the baritone horn of
James Houghton are all splendidly arrayed
In stereo by engineer Lewis Merritt.

Count Basie: Basle 'Eckstine, Inc.
Roulette Stereo SR52029
Van Alexander: The Home Of Happy Feel
Capitol Stereo ST1243
The sound of yesterday becomes as fresh
that of today on these two albums. With
or without the Count at the piano, the Basle
band is in great demand to lend support to
vocalists of varying degrees of ability. This
time Its efforts are on behalf of one of the
as

willing and eager to enact
leader who gave Billy Eckatine

best, and Baste is

the role of time
his start. As the singer recalls the days spent
with Earl Hines and at the head of his own
band, Basie provides the steady pulse of the
blues on Don't Cry Baby, Jelly Jelly, and
Storing Monday Blues. Both are in rare form
while paying tribute on Piano Man. aided and
abetted by the rhythmic chording of guitarist
Freddie Green. The stereo spread is Just right
and the voice unencumbered by echu.
While still in his teens, Van Alexander began arranging for Chick Webb and knew the
Savoy Ballroom from the inside. Ile offers
new arrangements of a dozen Jazz classics
created by bands that made the place their
home. There are Webb's Let's Get Together,
Teddy Hill's Uptown Rhapsody, Don Red man's Chant Of The Weed, and Ellington's
Rat St. Louis. Plas Johnson, on tenor sax,
duplicates Pha Terrell's vocal on Until The
Real Thing Comes Along, and Shorty Sherock
plays Red Allen's trumpet chorus on Ride.
Red, Ride. The original arrangement, which
made Alexander and Ella Fitzgerald famous,
is followed on A- Taaket A- Tacket. Some of
the best Hollywood musicians are distributed
about the studio and Capitol turns out its
usual fine big hand sound.

with lowest distortion
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Annie Ross: Gypsy
World Pacific Stereo 1028
Both collectors of Broadway musicals and
jazz fans should be pleased with the chance
to hear Annie Ross singing about the trials
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Talk about flexibility...
he's beside himself over this
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MONEY - SAVING
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and tribulations of the Lee family. No song
better (except when hitting a trumpet riff),
the better third of the Lambert-HendricksRoss vocal trio is winningly feminine on
Everything's Coating Up Roses, and does the
'boy song' of the show as All I Need Is A Boy.
Even Ethel Merman, as a stage mother, might
blush at the slightly naughty version of Let
Me Entertain You. Buddy Bregman leads his
dance band on an overture and provides a
skillful setting for the singer. Besides being
a nephew of Jule Styne, the composer of the
score, he has backed Ethel Merman on all her
television appearances. All in all a swinging
delight, and the stereo sound is wonderful.

Larry Adler: Harmonica Virtuoso
Audio Fidelity Stereodisc AFSD5916
In the first sentence of an entertaining set
of liner notes. Larry Adler states quite honestly that he is no jazz. musician. Part of this
disclaimer is due to the fact that be has no
consistent desire to play his harmonica like
a horn, preferring at times to adopt the phrasing of a violin or the cascading obligattos of
a harp. On malty of his lyric passages, the
sound resembles that of Eddie South, and his
more intense moments are apt to remind one
of Stuff Smith or Ray Nance. He does confess
to a genuine liking for Jazz and its players,
selecting Ruby Braff and Ellis Larkins as
fellow soloists on a dozen tunes.
Adler was the first American to win the
Grand Prix du bisque, acquiring the prize in
1953 with a recording of Jean Weiner's Le
Grlabi. a blues theme from a French gangster
film. Improvising on It again for the benefit
of stereo, be accounts for some remarkable
playing and evokes a scene of melancholy
beauty. One of Adler's own movie scores is
the source of Genevieve, a lilting waltz, and
Rodgers and Hurt are represented four times.
There are also two songs from "Porgy and
Bess," Harold Arlen's Blues In The Night,
and Ellington's Sophisticated Lady. Larkins
proves again to be a sensitive piano accompanist. while Braff's trumpet sorties add a
touch of spice and color. The stereo version
furnishes the harmouica with an ideal setting
amongst a rhythm section.

A

when you present yourself tar some other perfectionist) with this new, economical, incomparable stereo combination.
Simply plug together the new PR2 Preamplifier-Control Center,
DS225 Power Amplifier and ST442 Tuner, connect to your speakers
...and listen to a brilliantly versatile achievement in electronic engi -.
veering. Never before has a separate preamplifier with so much flexibility beeii available at such a price: the PR2 and DS225 together cost
no more than many single- chassis amplifiers. For more information on
this sound investment, write to Department AD -10. BOGEN- PRESTO,
Paramus, New Jersey. A Division of The Siegler Corporation.
YOU WILL BE TOO,

M. Response: 20 to 20,000 th 1 db. Distortion: less than 0.4%, at 2v. Controls:
Input Selector. (Mic, Tape, Mag, Tuner, Aux, Multiplex), Mode (Stereo Reverse,
Left Channel Only, Right Channel Only, Stereo Normal, Mono Left, Mono Right),
Power, Loudness, Phase, Hi Filter, Lo Filter, Mono Phono (all cartridges), Individual Bass and Treble for each channel. Price: $89.50. Enclosure and legs: $7.50.
DS225. Output Power: 50 watts (two 25 -watt channels). Distortion: less than 0.5%.
Response: 20 to 20,000 cycles ± I db. Price: $79.95. For greater power, order the
DS265 (130 watts): $149.50. ST442. Companion Bogen Stereo FM -AM Tuner with
built -in provision for Multiplex adapter. Price: $149.50. Enclosure and legs: $7.50.
(Prices slightly higher in the West.)
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the sound way to better stereo

Robert Merrill: Take Me Along
RCA Victor Stereo LS01050
Hal Holbrook: Mark Twain Tonight!
Columbia Stereo 052019
The stereo versions of both these Broadway
productions contain elements to commend
them above the monophonic. Iu a lightning
display of how fast it can get a hand in the
till, RCA Victor had plain ordinary LP's of
"Take Me Along" in retail stores on the day
the show opened. Customers who wanted to
bear the original cast singing the Robert Merrill score in stereo had to wait two or three
weeks longer. Their patience was amply rewarded. By now it should be general knowledge that the highlights are the vocal duets,
and these are the numbers which stereo enhances best. Jackie Gleason engages Walter
Pidgeon on the title song, Robert Morse declares an adolescent's love to Susan Luckey,
and Gleason returns to spar with Eileen Her lie. who seems destined to carve a niche beside Bea Lillie and the late Gertrude Lawrence, Capitol should have demanded that she
do an album in return for the loan of Gleason.
Stereo also brightens such scenes as the opening parade, the volunteer firemen's picnic, and
Pidgeon shuffling merrily through the old soft shoe. Lehman Engel conducts with his customary buoyancy.
Until Hal Holbrook is heard pacing the
stereo stage and delivering Mark Twain's
words of wisdom from calculated vantage
points, it is reasonable to doubt the need for
recording a monologuist in stereo. But listen
to carefully timed afterthoughts or witty ripostes to his own remarks, as they come from
unexpected quarters, and be convinced. The
New York critics were unanimous in praise
of the actor's performance, and in the words
of William Dean Howells about Twain, 'roe
gathered that audience up in the palm of his
hand and tickled it."
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Cecil Taylor: Looking Ahead!

Contemporary Stereo 7562
Cecil Taylor: Love For Sale
United Artists Stereo UAS5046

About the best thing that can happen to a
artist is to have a great deal of
controversy thunder over his head. It is louder
and attracts more attention than paeans of
praise. Notices of Cecil Taylor's challenging
piano explorations have ranged from an abrupt
dismissal to such detailed analysis as to surprise even him. His third and fourth LP's
are in current release as a result, and it seems
likely that each stage in his future development will be exposed on records. On Contemporary, he plays five originals, including one
named for Fats Waller, and his own version
of Ellington's famed subway ride, now retitled
Excursion On A Wobbly RaU. The trio becomes a quartet with the addition of Earl
Griffith, a vibraharpist capable of complementing the leader's style. Although lacking Taylor's imagination, his one piece of writing,
African Violeta, is well worth hearing.
That even such prickly characters as Taylor are responsive to recognition is shown on
his work for United Artists. Like a cactus
flowering after rain descends on a desert
garden, the pianist bursts into full bloom on
new jazz

three Cole Porter songs. With Rudy Collins,
a new drummer, and Buell Netdlinger, his associate from the start on bass, he applies his
magical formula to the title tune, Get Out of
Town, and I Lore Paris. Anyone who has yet
to meet Taylor is advised to make his acquaintance here, with the warning that it
may lead to au acquired taste and end in the
purchase of his other LP's. Blue Note intends
to reissue his initial album from the Transition label. Ted Curzon, trumpet, and tenor
saxist Bill Barron are added on two Taylor
originals. Both recordings were made nt Nola
Studios and the astringent piano sound is
clearly defined.

permits direct pickup and no open mikes are
needed to record the dual sets of bells. These
are rung from a two manual keyboard, making an ideal setup for stereo. A lively chorus
and orchestra help out on a dozen tunes, and
an informative booklet is enclosed. Component dealers will find it ideal demonstration
material at any season of the year. On a Menial afternoon in Marsh, nothing promotes a
feeling of affluence and general goodwill like
the sound of Jingle Bells.

John Klein: A Christmas Sound SpectacuRCA Victor Stereo LSP2023
lar

After all the tall tales have been told and
the group singing begins, skiers can finish off
an evening now by working out on eleven of
their own songs. Bob Gibson, a folk singer of
some repute. knows the hazards of the ski
run and relates a number of perils and pleas-

-

Although this item arrived too late for review before Christmas, it is being brought to
the attention of those audio fans who might
Ilke a 1,453 -bell carillon in the living room.
If they do not agree that it is the most spectacular sound on records today, the manufacturer promises to refund the purchase price,

provided the record Is returned by January
John Klein plays the Carillon Americana, said to be the largest in the world, at
the Seb ulmerich Carillon Studio In Sellersville, l'a. An electronic instrument. Its design
31. 1880.

MONOPHONIC
Bob Gibson: Ski Songs

Elektra EKL177

ures bunted from experience. Accompanying
himself on banjo and 12- string guitar, he tells
of Highland Lassie, Bend In His Knees, and
Ski Patrol. Many of the tunes are familiar,
Including Battle Hymn Of The Republic. There
is a lament for the arrival of spring, but none
for a January thaw. Perhaps the next collection will contain one. along with a dirge set
]$
to When The Saints Go Marching In.

The same material cannot properly be
a rigid cone and a compliant suspension.
In all KLH speakers, cone and suspension
are separate parts.
Here the suspension is being formed,
by hand, of liquid butyl rubber.
A KLH cone is rigid. Its suspension is compliant.
Research and Develepsasnt Corp.
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profusion of staves, notes, numbers, and
verbal indications in Italian is as formidable a sight as the intricate schematic of
a stereo control unit. Only a trained musician can decipher Stravinsky's musical
symbols and conjure up in his mind the
orchestral picture, and only an audioman
can tell you exactly how the preamplifier
in question will operate. But who would
suggest for a moment that the musician
curl up with a good score rather than go
to concerts or listen to records, or that the
audioman content himself with examining
schematics and never take up a soldering
iron? This unlikely proposal, as it applies
to music, has nevertheless been put forth
by some who claim that because a skilled
score- reader can hear a given work in his
inter ear he can dispense with the physical
sounds most of the time and thus free
himself from total dependency on performers. Fortunately for the performers and
the public, music is still a recreative art,
and is in no imminent danger of falling
into the category of books, which can be
read and enjoyed without benefit of interpreters. Besides, as the composer, Gordon
Jacob, observed, "One might as well say
that the imaginary taste of a glass of
champagne is preferable to the real thing
or that a hungry man can be satisfied by
a 'still life' of a beef -steak."
Certainly the eye will never replace the
ear in musical enjoyment, no matter how
many fluent score-readers there are. And,
by the looks of it, schematic-readers will
continue to outnumber score -readers for a
long time to come. In the latter group,
there are various degrees of literacy. Take
the case of the non-professional music
lover who listens to a performance with
the score in his lap, spotting entrances,
locating themes, and turning pages at the
proper time. What he is doing is not read ing the score: he is following it. As a
score -follower, he need only relate the
sounds he hears emanating from the stage
or from the loudspeaker to the notes in the
score. He must be able to distinguish between the oboe and the English horn, trombone and tuba, snare and kettle -drum, cello
and viola, and so on, he must have a working knowledge of notation, and he must be
able to hang on to rhythmic values even
when an avalanche of notes slides down the
pages of a modern orchestral work.
There is a world of difference between
the score- follower and the score- reader.
Place the latter in a room devoid of phonograph or piano, give him an orchestral
score, and he will "imagine" the performance of this score from start to finish, in
detail and unerring precision. Now this
does not mean acquiring a rough idea of

.26

W. Ninth St., New York 11, N. Y.

the mood of the piece, and of its tempi and
thematic development alone. It means all
this and more. The score- reader does not
merely perceive the fact that certain instruments are sounding notes in a particular tonality and at a given intensity:
he is able to put all this information together and evoke a sonic image that transcends the isolated details. The end result
is that he hears the over -all sound of the
work.
When the hypnotist suggests to his subject: "You are now on a subway platform,
you smell the ozone in the air, you hear
the screech of brakes as the train lurches
into the station, and so on," the latter
instantly senses all these sights, sounds,
and smells. The same kind of sensuous recall is one of the basic ingredients that go
into the making of a proficient score reader. But before this, he must have a

thoroughgoing knowledge of orchestration,
since he cannot very well recall what he
does not know consciously. Therefore he
must acquaint himself with the timbres,
capabilities, and ranges of every instrument in the orchestra. He must know, for
example, that each of the viola's four
strings has its own distinctive color: the
A string is nasal and piercing, the D mellow and softer, the G rich and songful, and
the C powerful and full. He must likewise
be familiar with the performance characteristics of all the other instruments in
their different registers. He must develop
the capacity to tell at a glance which instruments will emerge from the orchestral
fabric, and which will remain subdued
under a given circumstance: when the violins play an arpeggio figure that bounces
lightly over the strings, he should be able
to hear in his mind those notes that are
meant to sound above the other instruments. In another instance, the trumpets
may be playing along with the tutti,
merely adding solidity to the accompaniment, when suddenly, they come to the
fore for part of a bar, only to melt as
quickly into the background in the next
measure.
Add to the perception of timbres and
instrumental balance the ability to "hear"
harmonic progressions and transpose notation of such instruments as the clarinet,
horn, and trumpet, which are written in one
key but actually sound in another, and you
have a general idea of the full extent of
the score- reader's task.
Score- reading is an essential aspect of
the musical lives of the composer, musicologist, and conductor. The composer
reads scores for obvious reasons, the musicologist exploring unfamiliar musical territory has to be a score- reader in order to
write competently about his subject, and
the conductor cannot direct an orchestra
unless he knows the score. Ignorance of
the full score, however, did not prevent
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many conductors in the last century from
wielding a baton, as Hector Berlioz acidly
reported: "There is an art indispensable
to the conductor
the absence or presence of which makes the conductor either
the composer's best interpreter or his most
formidable enemy. This indispensable art
is that of reading the score.
"He who employs a simplified score, or
a simple first violin part, as is often done
in our day especially in France, cannot detect half the mistakes in the performance
and, if he does point out a fault, exposes
himself to some such answer as this from
the musician addressed: 'What do you
know about it You don't have my part;
one of the least of the inconveniences arising from this deplorable custom."
Robert Schumann summed up the matter of score- reading in the following succinct words: "TIe is a good musician who
understands the music without the score,
and the score without the music. The ear
should not need the eye, the eye should not
need the (outer) ear."
1£
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tweeu the side and the center, or perhaps
even nearer the middle.
A clarinet that seemed halfway between
center and side, via two speakers, will bisect that pie -shaped segment of the space
in front of you and move over to the three quarter position- three -quarters of the way
between side and center speaker.
Alma! You begin to see a Grand Principle
emerging. The plain fact is that the center
speaker can very well narrow the apparent
stereo spatial effect by actually pulling it
away from the sides-and the further out
the sound is placed, the further inwards
does it move. Far from a hole in the mid dle, this stereo with too much center speaker
develops a colossal bulge which if you increase the volume still some more-can
simply take over the entire sound. Then
you bave a huge middle, straight monophonic, and two feeble little stereo side
outposts that have all but lost their voices.
This, my fniends, is quite possible and
practicable. I did it, by mistake, with the
Weathers type of center -speaker set -up,
whereby the central signal, properly additive ( A + B), is fed to a third power amplifier and thus can be blown up to almost
any exaggeration. I did just that, until I
figured what was wrong. However, with the
Pilot system only the original pair of amplifiers is used, the power divided three
ways, and thus the center speaker is theoretically equal to the outer two, and no
more.
I found that -once I had set up my

-I

three speakers for continued listening
used the center -speaker volume control constantly-, and at many different settings; but
the average and best overall arrangement
was at roughly three -quarters full volume,
or at a level where the middle spe.-ker
could be distinguished separately only wme-n
I walked up to within two or three feet
of it. (The sound was quite loud, but so
was that from the outer speakers.) It
should never stand out on its own -unless
you want mono sound. Blend it, always.
For those records in which the side elements were close -up and unusually well craned, the center signal could be cranked
up a bit higher. For big, misty, distant pickup stereo orchestra, the center took
care of itself and I turned the middle
speaker down or all the way off. The degree of control that this provides is really
astonishing. Also, the degree of choice
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among differing effects, for you may take
your pick and nobody can prove one way
better or worse than another if you don't
want to agree.
In another plane, the center speaker
gives you an even more important control
over the actual width of your speaker spacing and this, as I said above, is the first
value of all. Many an impossible stereo
set -up becomes practicable with a center
speaker. Many a wide system can be
stretched even wider via the useful cohesiveness of the variable center speaker. if
you are a speaker mover, an adjustablestereo man, you'll find yourself doing even
more speaker- lugging with three speakers
than with two. I'm always moving my
two speakers sidewise, for different recordings; now I can move them even further,
ever wider. And do I love it! Note to
stereo lecturers on big platforms in large
halls: if you really want stereo effectiveness, quick get yourself a center speaker
and blanket your stage with speakers.
-Which brings up a penultimate point.
Does the third speaker help to widen the
practicable listening area in front of the
stereo reproduction? That is a big claim
of some users.
Well, I think it does. But I'm not really
very positive. My first -hand impression,
without prejudice, is that your center
speaker, properly balanced (as above)
against the sides, does make possible a
somewhat wider range of listener positioning than minus the center speaker. Not
much
you're looking for stereo. You
can enjoy stereo sound from the sides quite
nicely, in both three -speaker and twospeaker set -ups, though it is not spatially
very accurate. The music is there and the
stereo liveness is audible almost anywhere

-if

in a room.
If you mean, can you hear the soloist

in the center from a wider seating area?

I can only say that the louder the center
speaker, the further to the side can you

sit and still hear the soloist spang in the
middle. But you lose out in the stereo.
Indeed, as you'll now understand, if you
really want your soloist in the middle from
a wide range of seating positions the answer is simple enough! Just whomp up the
center speaker all the way and turn off the

side ones.
It's a question of what you want out of
your stereo. I don't feel that hearing the
soloist in the center from a side position
is of any great importance, in my way of
life. I'm after subtler and more varied
moderation-the
stereo effects, and
center speaker is helping me to get them,
helping me to get good stereo under a
wider variety of conditions, helping me
towards a bigger range of stereo sensation. That's enough.

-in

Three -way Phasing

Whoa-can't end yet. What about phasing? Well, oughtn't to waste much space
on that. Your three speakers must be in
phase-all three. I tried all possible combinations, in and out, just to see what happens. I did it this way, with my handy
pluggable extension phase switches that
insert into any of my speaker lines, can be
switched directly from the listening position.
First, phase the outside speakers rightly,
the center speaker turned off. Use a mono
sound -source, for clear audible difference.
Better -move the two speakers up face to
face, a quarter inch or less apart. In phase,
the sound is muffled and bassy. Out of
phase, it virtually disappears -the two
speakers just pump each other back and
forth. Very dramatic. (I learned this trick
from .Jan Syrjala.)

Then phase one side speaker with the
middle. You can't turn the other side's
amplifier off, because the center speaker
uses the output of both amplifirs; so you
unplug the speaker on one side (the amplifier can take it if you're careful) and
switch phasing on the center speaker, to
agree with the other side. If you want to
double-check, try it with both sides, but
you shouldn't have to. If A = B and A = C,
then B.C.
What happens when your speakers are
out of phase? All sorts of merry things.
1. If the outside (main) speakers are
out of phase, then the middle speaker must
agree with one or the other. You hear the
entire sound crammed into one half of your
space, right or left, in between the two
agreeing speakers. The other half, on the
other side, is as dead as though the
speaker over there were turned off. Switch
the center speaker's terminals and the
sound jumps over to the other half. Very

odd.

2. If the outside speakers are correctly
phased but the center speaker is out (out
of phase with both), then instead of filling
in the center, it does exactly the opposite
digs a large hole, pushing the center
sound off to each side.
The louder the center speaker, the bigger is the hole, and there, dear readers, is
the way to get a whopping hole- in -themiddle if you really want to hear owe!
It's the genuine article.

-it

P.B. What about the speakers themselves -what sort? I'll suggest only one
good principle, in two parts. First, always
use identical speakers for your main
(outer) channels, or as close to identical
as you can manage. (Same -brand speakers
often match pretty well; or identical

K SO
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speakers can perhaps go into differing
cabinets.)
Second, the center speaker should ideally
make three of a kind but if you must use
a different speaker somewhere, put it in
the middle. At first trial I had two Kills
on the outside, and an AR-2 in the center.
Plenty close enough in sound.
P.P.S. In view of prevailing "threechannel" commercial systems, what again
is the minimum width in spacing for a
true third channel1 I say seven or eight
feet-no closer. The usefulness of the
central speaker goes down very rapidly as
you narrow the spacing, and the disadvantages, the monoizing effects, go sharply
up. A center "channel" at three -foot spacing is just a killing parasite, spoiling
what little stereo effect there is. That's the
way I hear it, anyhow.

from England...
where the finest is a tradition

3.BIO

-I

Hey
promised months ago I'd report
on two very nice mikes I got hold of 'way
back last summer, originally for my stereo
four -track experiments. I call them the
Baltimore and Ohio mikes because their
name comes out B & O, the initials of the

Danish company that makes them. They
sell through Dynaco, Inc., of Dynakit,
they are bi- directional ribbons with multiple impedance and a close -talk feature,
slim, trim, brown, thin like a rather largo
test tube, and not very expensive -for a
good mike. Their correct designation,
which I keep forgetting, is the DynacoB&O 53.

Unfortunately, something about the hiimpedance position of this particular mike
didn't match the needs of my Tandberg
Model 5 -2 four -track recorder, as mentioned last fall, and I wasn't able to latch
onto a pair of proper transformers, to
make ase of the more normal low- impedance professional position. I got along
with the tricky little Tandberg ceramics,
and reserved the B & O pair for later use.
I finally thought of a good interim way
to try them out and I duly report on same.
I hooked one of them into my regular
broadcast tape set -up, in Connecticut, lowimpedance. I have a fine big mixer to go
with my Ampex 350 and so I put the
B & O on one mike input, my regular

professional Western Electric 639A car dioid on another and proceeded to record
test AB comparisons by voice-and let
me tell you, the speaking voice is a better
teat of sound quality than any music I
can think of. It shows up the slightest irregularity, especially on AB trial, in both
mikes and speakers not to mention all
other possible sources of distortion.
I could hear no difference at all between
the "B & O" and the professional cardioid,
which costs at least twice as much, even
though one was dead at the rear and the
other live. (There wasn't much to be
picked up in the rear, luckily.) There was
a difference in background hiss, but I
quickly traced that to my own mixer. One
channel has more noise than another. So
I switched the two mikes, and the hiss
went over to the Western Electric.
Pending further use, this is the highest
recommendation I can give this mike from
Dynaco, but I suspect it's plenty. Just try
three or four cheap mikes, one after the
other, and see whether they all sound the
same This mike is sturdy, for a ribbon,
nicely shaped and easy to use; you can
get a special stereo close -up dual mount,
with sound -deadened separator, that's supposed to give stereo from a one -foot spacing. Just fine (without the separator, I
found) for "true binaural" earphone recordings. They remain a much neglected
hobby and I hope, soon to make h few
more with the aid of these two mikes. Æ
I
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NEW PRODUCTS
Sony Wireless Microphone. Announced
recently as the newest addition to the expanding line of Sony electronic products
is the CR -4 wireles microphone. Operating
on the license -free FM band of 27.12 mc,
the complete CR -4 assembly consists of
an all- transistor FM transmitter and an
8 -tube FM receiver with wide -band a.f.c.,
a small lavalier -type dynamic microphone,
and a portable carrying case. The tiny
transmitter, which is self -powered by two
miniature batteries, has a squelch -on
range of up to 300 ft.; with squelch off

the range is up to 800 ft. Maximum frequency is ± 10 kc. Audio frequency range
of the transmitter assembly, including
microphone, is 70 to 10,000 cps ± 5.0 db.
The microphone is detachable, and may
be hand -held, desk -mounted, or concealed,
along with the transmitter, on the person
of the user. Signal -to -noise ratio of the
receiver is better than 40 db. The CR -4
is ideally suited for all applications where
short -range wireless communication is
desired, and is especially useful for TV
performers, night club entertainers and

finished or in walnut, for open or shelf
mounting. Ampex Audio Inc., 1020 Kifer
Road, Sunnyvale, Calif.
A-2

Altec Speaker System. A direct- radiator
tweeter which eliminates the need for an
expensive crossover network has recently
been added to the line of high fidelity
reproducers manufactured by Altec Lansing Corporation, 1515 S. Manchester Ave.,
Anaheim, Calif. The 200B, illustrated, has
a gap suspension of novel design which
forms a mechanical high -pass filter,
thereby protecting the unit against damage

shelf or mantel, and may be turned upright as a highboy, since it is finished on
four sides. Frequency response of the
KN -3000 is given as 30 to 25,000 cps ± 3.0
db. Harmonic distortion at 50 watts input
is stated to be 0.16 per cent at 4000 cps.
Impedance is 8 ohms. Tweeters operate
from regular line voltage and are equipped
with an on-off switch. Available from
Allied Radio Corporation, 100 N. Western
Ave., Chicago 80, III.
41-5

by low -frequency signals. Frequency response of the tweeter is 1500 to 18,000 cps.
Companion bass driver for the 200B is the
402B, an 8 -in. controlled-linear -excursion

private investigators. For descriptive
literature, write Superscope, Inc., Audio Electronics Division, Sun Valley, Calif.

speaker with stress -free assembly. Frequency response is 40 to 10,000 cps. Both
units have a power rating of 14 watts.
Used together, with a capacitor serving
as the crossover network, the two speakers provide a high -quality sound system
for a small investment.
A -3

Ampex Stereo Audio Control Center. The
ability to select instantly any desired
source of sound for stereo or monophonic
reproduction is featured in the new Ampex
Model 403. Pushbutton selection automatically assures the proper matching,
equalization, and balance for input signals
from tape, records, tuner, microphone or
other external program sources. For use
with any quality audio system, the 903 is
the sanie as that used in Ampex console
home music systems. Separate bass and
treble controls permit individual adjustment as desired, with a maximum boost or
cut of approximately 15 db. Two loudness

Sargent- Rayntent Tuners- Preamps.
Based on the same engineering and styling
concepts established with the earlier
Model SR -1000, Sargent -Rayment is introducing two new stereo components, each
of which combines the functions of an
FM -AM stereo tuner and a stereo preamplifier with flexible audio controls.
Designated Models SR -7000 and SR -8000
(illustrated), both instruments feature
"Stereo Separation Control," designed for
control of the degree of separation between stereo channels. With this control

A -1

-

-

controls one for each channel are
mounted on concentric shafts and friction coupled to permit setting and maintaining
uniform calibration and balance of audio
levels. A pushbutton control is provided
for reversing left and right channels. The
most advanced type of tone control contour is used -one especially designed with
constant slope and variable turnover
point. Frequency response is 20 to 20,000
cps within 2.0 db when feeding a 270,000 ohm load. Available uncased for built -Ins,
or with handsome hardwood cabinet, un-

llnight Electrostatic Speaker System.
Consisting of a newly -developed 12-in.
high -compliance woofer and two Janazen
electrostatic radiators installed in a compact acoustically- correct enclosure, the
Knight Model KN-3000 has a power handling capacity of 50 watts, with 100 watt
peaks. Small in size, measuring only
14" x 26%" x 13 ", the cabinet fits in a book-

equal portions of each channel may be
blended into the other, thereby achieving
a narked three -source -stereo effect. Extremely low noise characteristics are assured through the use of carbon -deposited
resistors throughout the preamps. The
SR -8000 offers such deluxe features as
phase alternation switch, push- button
rumble and scratch filters, and separate
electronic tuning indicators for AM and
FM. The SR -7000 offers the same basic
functions but its control assembly is
tailored to offer maximum economy. Literature is available from the manufacturer,
Sargent-Rayment Comnany, 4926 E. 12th
St.. Oakland. Calif.
A -4

64

G -E Stereo Amplifiers. Dual concentric
bass and treble controls are featured in
two new stereo amplifiers recently introduced by General Electric. Similar in most
respects, the G -7700 series (illustrated)
has a per- channel IHFM music power

rating of

28 watts, while the more economical G -7600 is rated at 20 watts per
channel. Tone controls are of the split
friction type to permit individual channel
adjustment of bass or treble to compensate
for room acoustics and for non-matching
speaker systems. The friction drive between the split knobs also permits convenient dual rotation by rotating either
knob. Other control features of the new
G -E amplifiers include: a balance control
to adjust for different speaker efficiencies
and for variations in channel levels; an
input selector for stereo or monophonic
tape, phono, or tuner; a mode selector for
stereo channel reverse, normal or parallel,
and monophonic two channels or either
channel individually; a contour control,
and a rumble filter. Frequency response is
20 to 20,000 cps ± 0.5 db, and harmonic
distortion is below 1.0 per cent per channel
at full rated mid- frequency output. The
model RG -1000 Remote Control unit, available as an accessory, allows adjustment of
both channel balance and volume anywhere
within a listening distance of 30 feet.
Audio Components Product Section, Gen-

eral Electric, Bridgeport, Conn.
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Level Controls. Two new Series "L"
controls, recently introduced by P. R.
Mallory & Co., Inc., 3029 E. Washington
St., Indianapolis 6, Ind., were designed
with current requirements of stereo and
monophonic hi -fi equipment in mind. The
new "LL" pad provides single -knob adjustment of both channels in a stereo system. It is of dual- tandem design and can

JANUARY. 1960

3

also Le used as a stereo balance or master
volume control for low -level low-Impedance audio circuits. It includes two separate "L" pads mounted in a piggy -back
arrangement and operated by a common

shaft. The new "LA" control was developed as a level control for monophonic
equipment and features an extra -long
bushing to facilitate mounting on speaker
cabinets without need for an extension
A -7
bushing.
Remote Microphone. This 12 -ounce
microphone -amplifier assembly is the
newest addition to the line of broadcast
equipment manufactured by Collins Radio
Company, P. 0. Box 1691., Dallas 21, Texas.
Developed to take the place of as much
as 95 pounds of conventional amplifier,
battery and cable equipment, the M -60 is

NEW TUNERS FROM

4I

K.H. SCOTT

330 D

Stereo

AM -FM Tuner
$224.95*

Wide -Band FM...Wide -Range AM Make These
World's Most Sensitive, Most Selective Tuners!
The completely separate FM section of the radically new H. H. Scott 330D
stereo tuner utilizes H. H. Scott's exclusive Wide -Band FM circuitry to assure
absolutely drift -free and interference -free reception in even the weakest signal
areas. Wide-Band design also lets you separate stations so close together on
the dial that ordinary tuners would pass them by. The separate AM section
utilizes H. H. Scott's unique Wide -Range detector so that, for the first time,
you can receive full range AM broadcasts with fidelity and frequency response
comparable to FM. Special multiplex adaptor facilities let you convert to
multiplex at any time.
320 AM-FM TUNER
The many line features built into this
superlative tuner,

including Wide Range AM and
Wide -Band FM,
only 11% inches long and is designed for
swift mobility. The amplifier has six
2N241A transistors. It has a special phase
splitter coupled to a push-pull output
stage providing wide frequency response
with low distOrtion. The transistors are
of the plug -in type for easy removal. The
unit is equipped with a non -directional
lavalier -type microphone head. Its "Dyneflex" non -metallic diaphragm gives smooth
response and withstands temperature extremes, mechanical shock and high humidity. The mike is a sealed unit. It attaches
to the threaded amplifier housing in such
a manner that the two may be separated

without

disturbing

the factory- sealed
microphone chamber. By unscrewing the
base plug, the entire amplifier and battery
case can be pulled out, allowing immediate replacement of the battery and
transistors. Frequency response is 60 to
15,000 cps ± 1.5 db. Amplifier output is
+ 12 dbm.
A -B

Improved Stereo Cartridge. The StereoII uses the same push -pull magnetic
principle as the earlier Stereodyne I, but
features a new high- compliance stylus
suspension which is readily interchanged
by the user. A four -coil structure combined with a moving -iron member gives
completely symmetrical performance in
dyne

®
:

s

s
s

have never been aval able before for less than
S200. This tuner is ideal where AM -FM stereo
reception is not available. 5 t 59.95"

310C FM TUNER
This professional
tuner is the most
sensitive and
five available.

s

Its

outstanding perI.

Separate FM front -end, silver plated for maxisensitivity. 2. Separate AM front -end.
3. Separate AM and FM professional tuningcontrols. 4. Wide -Band FM detector for distortion -free
reception on all signals. 5. Highly selective FM IF

mum

stages permit separation of stations close together
on dial. 6. Wide-range AM detector. 7. Selector
switch. 8. Band switch with these positions: FM.

AM Wide, AM Normal, AM Distant. 9 Illuminated
tuning meter. 10. Stereo output jacks. 11. Jack
for instant connection of multiplex adaptor12. Stereo tape recorder output jacks.13. AM Ferrite
Loop Antenna. 14. Chassis constructed of heavy
copper bonded to aluminum to insure reliability.
15. 10 KC whistle filter. Specifications. FM sensitivity 2 microvolts for 20db of quieting; (IHFM
rating 2.5 nv); FM detector bandwidth 2 megacycles.

Ih

formance and sensitivity have made it the choice
of universities and laboratories throughou the
world. Sensitivity 1.5 µv for 20 db of quieting.
(IHFM rating 2 µv) $174.95`
'Slightly higher West

EH

of Rocaies. Accessory case extra.

H.H. SCOTT

H. Scott. Inc. 111

Powdermill Road, Dept. A -1, Maynard. Mass.

Rush me new catalog and complete technical specifications on all new H. H. Scott components.
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each stereo channel. This symmetry permits channel separation of 30 db or more.
High compliance and small moving mass
permit 2 -gram tracking. Frequency response is smooth and essentially flat from
20 to above 15,000 cps with exceptionally

low distortion. The coil structure is balanced to reject hum, and the body is
double shielded with a mu -metal housing.
Complete i is forma t inn on the Stereodytre

II i..

l'rotm

;

Powell on

A ve.,

Uynaco, Inc., 3916
A-9

Philadelphia, l'a.

Madison Fielding Stereo Receiver. Soon
to be advertised as "the receiver that will
do everything but fly," the new M -F 440
mourns on a single chassis an AM -FM

stereo tuner, a 40-watt (dual 20) power
amplifier, and a complete audio control
center. All the user must supply is his
own loudspeaker and record player for a
complete stereo hi -fi music system. Among

circuit features of the 440 is an automatic
additive mixing of both channels, ideal for
a three- speaker system or for stereo in
one room and monophonic reproduction in
another. An "Aural Zero Null" circuit
affords electronic balancing of stereo outputs. Amplifier frequency response is 10
to 30,000 cps within ± 0.5 db at 1.0 watt;
30 to 20,000 cps within ± 1.0 db at full
output. Tone control ranges are ±12 db at
50 and 10,000 cps. Mixing is afforded for
any two high- or low -level inputs. So complete and flexible is the 440 that there is
virtually no audio control function which
it will not perform. Manufactured by
Crosby Electronics, a subsidiary of Crosby Teletronics Corporation, Westbury, N. Y.
All Madison Fielding equipment is marketed by Brand Products, Inc., 39 W. 55th
St., New York 19, N.

Y.

A -10

Duo -Phonic Inductor. This device is
unique in that it affords a distinct stereo
effect with the playing of standard monophonic records. With monophonic music
systems it requires the use of a second
amplifier and speaker, or It may be used

GRADO
"Truly the world's finest..."
Master Stereo Cartridge

$49.50

Custom Stereo Cartridge

$32.50

Micro Balance Tone Arm

$29.95

with dual stereo systems. In essence, it is
an electro- mechanical transducer which
creates a time delay and phase shift between two audio channels, without frequency cancellation. For futther Information write The Audionics Company, 4 W.
Walnut St., Metuchen, N, J.
A -11
Compact Tape Recorder. The Hosho 105
is a compact, portable recorder weighing
only 18 lbs., yet including power amplifier
and twin speakers. It is a dual -speed unit,
operating at 7% and 3% ips, and offers
many of the features usually found in

Skilled watchmakers working to almost unbelievable tolerances, handcraft each GRADO Stereo Cartridge to a degree
of performance which has become a universal standard of

quality.
Extremely low surface noise due to phenomenally wide frequency response, coupled with extremely low distortion and
excellent channel separation, achieve uncompromising realism.
Full bodied sound alive with delicate timbres, combined with
wide dynamic range, will thrill you with the impact of a live

performance.

GRADO LABORATORIES, INC.
4614 Seventh Ave., Brooklyn 20,

N.

Y.- Export- Simontrite,

25 Warren St., N.Y.0

more expensive recorders. Some of the outstanding qualities of the Hosho 105 are:
remote control, precision transport mechanism with dynamically balanced flywheel
assembly, optically lapped heads, high frequency erasure, magic -eye level indicator, and provision for headphone monitoring. Inputs are provided for recording
from radio, television, phonograph, and
microphone. For complete information,
write Hosho of America, Inc., 1549 N.
Vine St., Hollywood 28, Calif.
A -12
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NEW LITERATURE
Bosk, Darien, Conn., has just released
an attractive two-color brochure which
illustrates and describes the company's
impressive new line of high -fidelity equipment cabinets. The "Provincial," "Urban,"
and "Spinet" models are identical with
Bozak speaker enclosures bearing corresponding model designations, thus enabling Bozak speaker owners to form
complete harmonizing monophonic or
stereo music- center ensembles. Your copy
of this interesting publication will be
mailed free upon written request. A -15

Mulland CIRCUITS
for

STEREO

H. H. Scott, Inc., 111 Powdermill Road,
Maynard, Mass., announces a new 20 -page
catalog featuring the company's Stereo master high fidelity components for 1960.
In addition to complete descriptions and
technical specifications of all H. H. Scott
components, the catalog includes: a complete high fidelity guide; explanation of
stereo, what it is and how it works, and
pictures of typical home installations of
H. H. Scott equipment. Your copy of this
excellent catalog will be mailed free upon

written request.

A -1e

James B. Lansing Sound, Inc., 3249
Casitas Ave., Los Angeles 39, Calif., has
available a new 24-page general catalog
with photographs and descriptive data for
all JBL speakers and systems. The Paragon and Metregon JBL -Ranger stereo reproducers are featured in an impressive
center spread. Extended range speakers,
woofers, tweeters, dividing networks and
enclosures, as well as the product list for
the JBL linear efficiency series, are given
A -17
full treatment.
Seat Manufacturing Company, 5015 Penn
Ave. South, Minneapolis, Minn., has just
released a handy, pocket -sized brochure
which provides full details and specifications on its complete line of tube testers,
battery eliminator, VTVM, and other service aids, Of particular interest to audio
technicians is a new transister tester.
Fully illustrated, this attractive folder
also gives prices on all Seco units. For
your free copy ask for Form No. M -0099.
A -18

Bogen-Presto Company, Box 500, Paramus, N. J., is publishing a new, fifth edition of "Understanding High Fidelity,"
the 64 -page book which has sold nearly
300,000 copies in four earlier editions.
Written for the general reader as well as
for the confirmed hi -fl enthusiast, the new
edition reflects all of the latest developments in stereophonic sound. Distinguishing between monophonic and stereophonic
sound systems, the handbook describes in
detail equipment needed for a complete
high fidelity installation. The new edition
contains numerous photographs as well as
detailed diagrams, making for clarity and
easy understanding of the test. An expanded glossary of technical terms is included. The publication is available at 25
cents per copy from all Bogen -Presto
dealers or it may be ordered direct from
the company.

Hotorola, Inc., Semiconductor Products
Division, 5005 E. McDowell Road, Phoenix,
Ariz., has just published a comprehensive
130 -page manual covering basic theory,
design characteristics and applications for
zener (voltage limiting) diodes. The book
covers quite thoroughly the use of zener
diodes in regulated power supplies, also
their use to protect against load current
surges, supply voltage surges, decreasing
supply voltage, arcing, and over -voltage
in transistor circuits and circuits incorporating meters. Design engineers, hams,
and hobbyists will find the Motorola zener
diode handbook an excellent reference as
well as a good introduction to a relatively
little -known electrical component. Copies
of the book are available for 81.00 from
any Motorola semiconductor distributor,
or by writing direct to Dept. ZDH at the
address shown above.

AUDIO

MULLARD tubes and circuits, already acclaimed
throughout the world for their advanced
engineering and reliability, are in great demand
for today's stereo amplifiers.

Heading the preferred list for power output tubes
is the MULLARD EL- 34/6CA7. This extremely
linear output pentode which is capable of 60
watts push -pull in Class ABI (60 watts per channel
stereo -120 watts monophonic) gives a special
superiority even to the finest components. This
linearity coupled with a uniformity that is already
well known make the MULLARD EL- 34/6CA7
the first choice for superb sound reproduction.

Trade Mark

Mullard Ltd.

Design and build your stereo equipment around
MULLARD. Circuit and interchangeability data for all
MULLARD Electron Tubes are available at your
distributor or write to Technical Services Division.
MULLARD publication in which the
"Circuits For Audio Amplifiers"
audio circuits is presented conveniently
wide range of MULLARD high quality nw
in one book. Four introductory chapters are devoted to theoretical and
practical considerations of high quality sound reproduction with m nophonic
equipment or with stereophonic systems. The rest of the book comprises
circuit descriptions, constructional details, and some performance figurer of
12 MULLARD circuits. These circuits include well -known MULLARD designs,
umber of
some modifications and improvements to these circuits, and a
completely new ones. Only S2.50 from your dealer or by mail s from our
Technical Services Division.

INTERNATIONAL ELECTRONICS CORP.
81

SPRING ST., NEW YORK 12, N. Y.
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WHAT'S A GOOD LOUDSPEAKER?
(from page

the room, and mid -way between the
ceiling and floor. The bounding surfaces
of the room were covered with hair felt
one -half inch thick. Although an attempt was thus made to reduce the magnitude of the reflections, the curve obtained is very irregular.
One method of compensating for the
effect of standing waves, and of thereby
obtaining indoors a curve that is representative of the performance of the
loudspeaker, is to average the measurements at several positions or within n
region rather than at one position. This

is accomplished in these Laboratories by
a machine which rotates the condenser
microphone in a circle which is nearly
six feet in diameter and whose plane is
inclined at an angle with the horizontal.
Figure 6 shows a curve for the pistondiaphragm loudspeaker measured under
the sanie conditions as the curve in Fig.
5, but with the rotating condenser
microphone. The center of the circle
was located at the saute point as the
condenser microphone for Fig. 5. A
comparison of the solid curve in Fig.
(i
with the dotted curve, obtained

Realistic ELECTROSTAT -3
plus Acoustic Research AR -2

LL
*

SYSTEM SALE!

World's best most vainly imitated tweeter, Electrostat -3

THREE TIMES rated Best, for upper high frequencies!

*World's finest value in "acoustic suspension" speakers, AR -2

- THREE TIMES

*World's only place

rated Top Value for superb bass!
... AND SAVE

you can get this complete system by mail

RADIO SHACK
-

times dissected, tested, listened-to
by laboratory
experts. It's the speaker system all agree represents
superb value! An Electrostat-3 (5000 -25,000) cps for
spacious "highs" you've never heard before at any
price. An AR -2 for the no- distortion "lows" and "middles" that have made this maker's "acoustic suspension" principle the most frantically imitated idea in
hi -fi history. Plus a Crossover Network for smooth
balance between the units. A truly outstanding
and EXCLUSIVE
Radio Shack mail order bargain. Order now! Electrostat-3, 11'ßs" x 5V5" x 4'/z ",
ship. wt. 7 lbs. AR -2, 13%" x 11" x 24 ", ship. wt. 40
lbs. Crossover, ship. wt. 2 lbs. System ship. wt. 55 lbs.
EXPRESS ONLY.
RADIO SHACK Corporation
730 Commonwealth

$5

3

-

Please

8

ONLY
DOWN

Includes Elec trostat3 (any

-

finish). AR-2 (unfinished). Cross.
over Network. 25 ft. speaker
cord FREE For furniture-finish
AR-2. see

coupon).

STEREO SPECIAL!
2 SYSTEMS

$10 OFF
Avenue

send:

AR -2 alone korina,
Complete system, No. 92LX310Y @ $119.95
Above. walnut, No.
Includes AR -2 (unfinished) and Electrostat -3 (any
Send 1960 Catalog
finish). Please specify, see below.
Send FREE Bargain
Above system, with furniture -finish AR-2
Check
Mahogany complete system price, $126.95
Korina, $141.95
Walnut, $132.95
2 of above systems @ total price less $10.
Name
Electrostat -3 alone (specify mahogany, walnut,
korina) @ $27.50
Address
AR.2 alone (unfinished), No. 33CX745Y @ $89.00
Above. mahog., No. 33CX743Y @ $96.00
City_

Boston

Taal Price

17, Mass.

Dept. 1 H
No. 33CX742Y @ $111.00
33CX741Y @ $102.00
and Electronic Guide @ 35c
Catalogs for
M.O.

1

year
C.O.D.

7one_State
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outdoors for the same loudspeaker,
shows the extent to which rotating the
transmitter in this manner obviates the
effect of wall reflections.
The uniformly greater response at
low frequencies of the indoor curve in
Fig. 6 can be attributed to the fact that
the sound absorbing ability of the measuring room varies with frequency. Indoors the energy reaching the condenser microphone position directly from the
loudspeaker is supplemented by energy
reflected to the same position from the
walls of the measuring room. Variations
with frequency in the reflecting or
absorbing ability of the walls of the
room will, therefore, cause variations
in the magnitude of the response measurements. From the difference between
the two curves in Fig. 6 it is possible to
calculate the ratio of the outdoor to indoor energy densities at different frequencies at the transmitter position and
to obtain the solid curve shown in Fig. 7.
The dotted curve is an average curve
showing the trend. A comparison of
this dotted curve, with the dot -dash
curve of the absorbing ability of one half inch of hair felt, shows an interesting correlation in the trends of the two
curves. The difference in magnitude of
the two curves can be accounted for by
the fact that the sound passing through
the microphone position probably undergoes several reflections before returning to this position again.
Conclusions

From the above illustrations it is obviously quite impossible to determine
from acoustic measurements whether or
not a loudspeaker is "good," unless the
curves expressing the measurements are
qualified by statements regarding the
measuring conditions. Especially must
information be given as to the position
of the condenser microphone relative to
the loudspeaker, the method of measurement (whether pressures are measured
at one position or averaged within a
region), and the size and nature of the
medium. In general, response measurements, to be most indicative of the
capabilities of a loudspeaker, should be
made with the condenser microphone at
a distance from the loudspeaker commensurate with or equivalent to the
most likely listening distance of an observer. In addition, determining which
of two loudspeaker response curves is
the better requires an interpretation of
the auditory significance of the magnitude and position in the frequency
spectrum of departures in the curves
from a straight horizontal line. Such an
interpretation involves physiological
considerations. Although complicated
by such a wide variety of factors, the
response -frequency characteristic has
been found the most significant single
criterion upon which to base a judgment
of the merits of a loudspeaker.
Æ
AUDIO
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DYNACO
Super
Fidelity

OUTPUT
TRANSFORMERS
Advanced pulse techniques and Dynaco's patented para- coupled windings
and massive grain -oriented cores insure
superior square wave performance and
near -perfect transients. All transformers handle full rated power from 20
cps to 20 KC, and are conservatively
rated and guaranteed to handle double
nominal power from 30 cps to 15 KC.
SPECIFICATIONS
Response: Plus or minus
db 6 cps to 60 KC.
Power Curve: Within
db 20 cps to 20 KC.
Square Wave Rer pone: No ringing or distortion from 20 cps. to 20 KC.
Permissible Feedback: 30 db.
MODELS
14.95
A -410
15 watts EL -84, 6V6, 6AQ5
19.95
A -420
30 watts 5881, EL -34, KT -66
29.95
A -430
60 watts KT -88, EL -34
A -440 120 watts KT -88, 6550
39.95
A -450 120 watts pp par KT -88, EL -34 39.95
1

1

(all with tapped primaries except A -440 which

iD

-

ter and hotter on records. This is one of the
best "Spring" Symphonies I can remember
and it's a tough work to put over, too. Again
its rightly styled, the real sense of the Schumann language understood. A fine buy, I'd
say.
Tchaikowsky: Symphony #6 ("Pathétique"). Vienna State Opera Orch.,
Golschmann. (Stereo demo disc).
Vanguard SRV 112SD stereo
Vanguard picks interesting items for its occasional demo discs, at pleasantly low prices.
This one will please the demo people as well
as the bargain hunters it's a honey.
Trouble with this piece is that I've heard it
so often I forget what the performance is like
about ten minutes after I finish playing it.
This one, I say hastily, is excellent ; my ears

Write for complete data on Dynaco transformincluding suggested circuits and moderni-

zation

of

Williamson -type amplifiers

watts output.

[I

to 50

INC.

Ave., Philadelphia 4, Pa.

3916 Powelton

Bó
Wide -Band Ribbon Microphones
FOR

SMOOTHEST

STEREO

RESPONSE

AND

PRECISE

MONO

FIGURE 8

PATTERN
PRO-

FOR

FESSIONAL
AND HOME

-M

USE

STEREO

SPACER

for consistently
superior stereo
recordings
ll

f

Complete Data

pricked up when I saw the name Golschmann,
for the retired long -time conductor of the St.
Louis Orchestra is particularly good at French
and Russian music of the last 75 years or so
land very bad at Mozart, Haydn, and the
like). He does a splendid job here with the
plastic but sometimes sluggish Viennese ensemble, whipping them to an ideal intensity
never one bit over-done.

Available
on Request

DYNACO,
3916

Powelton

Ave

INCORPORATED
Philadelphia

BACH, HANDEL & CO.
Bach: Complete Organ Works; Trio Sonatas and Trios. Carl Weinrich, organ.
Westminster WST 302 (3) stereo
I sample this perennial series every so often
to see how it's cooling along-this one was a
find. I've disliked earlier Weinrich because of
his rather dogmatic and not- too -accurate playing, exaggerated by extreme close -up multi mike stereo; but theeé three -voiced works
were his first recorded offering on Musicraft
years ago and he plays them generally with a
great deal of thought and expression. But in
addition, the superb tone colors of the Swedish organ, one "color" for each of the three
simultaneous melodies, are absolutely lovely
on the ears, as are the interwoven musical
strands themselves; close -up stereo here makes
it (setter. Very nice and only a few not-sogood spots In the playing.

4,

Pa.

New, hum free push pull magnetic stereo pickup of superb
characteristics. True stereo
reproduction because of wide
channel separation. Smooth
response and light tracking
combine to give clean natural
sound from both stereo and

monophonic

recordings.

Mounts in all standard arms.
With replaceable diamond
stylus -$29.95' net.

Bó TONE

ARM

Integrated
Arm and

Cartridge

Bach: Clavier -Ubung, First Part -Six Par titas. Ralph Kirkpatrick.

Archive 73129, -30, -31 stereo
These are part of the grand project at
Deutsche Grammophon that is systematically
covering everything in sight by Bach, and
dozens of other masters as well. I made a
brief direct comparison out of curiosity. here
-stereo, the new release, oe. mono, from
awhile back. The stereo recording is mainly
just somewhat louder, surprisingly enough. I
tried the stereo disc on mono (the two channels paralleled) and can only say that the difference, while almost non -existent, does add a
higher sense of presence to the harpsichord
sound. I'd pay the difference, if I were you
and lied good stereo.
Kirkpatrick is now one of the finest harpsichordists we have and is honored by the
Germans in this choice -an American, recording the central essence of all German harpsichord music of the time His playing is forceful, accurate, beautifully registered and just
as concentrated, for listening, as is old Bach
himself. Not easy-but if you want a good
start, try the melodious French Suites; they
are by far the easiest material to absorb. (See
also the English Suites.)
Bach: Overtures (Suites)

chestra.

#2, #3 for Or-

(#2) Kammermusikkreis Scheck;
German flute. (#3) Solisten-

G. Scheck,

AUDIO

II

lEREOD YNE
HONO PICKUP

Bach: Six French Suites; Fantasia and
Fugue in A Minor. Ralph Kirkpatrick
harpsichord.
Archive ARC 3112, 3113

!

_41

Bó

;

has tertiary for screen or cathode feedback)
ers

ran

RECORDS
(from page 55)

JANUARY, 1960

Combined arm and Stereodyne

II Cartridge

for optimum

results. Dynamically balanced,
gimba? -pivoted arm permits

gram tracking. Simple to
mount, handsome appearance,
and outstanding in performance. Only $49.95
net.
2

'Slightly higher

in the

West

Available from leading high
fidelity dealers everywhere

DYNACO, INC.
3916 Powelton Ave., Phila. 4. Pa.
Coble address: Dynaco, Philo., Pa., U.S.A.
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vereinigung

der

Frequency Response:
db 20 to 40,000 cps.
Output Impedance 8.16
and 32 ohms
Sensitivity for 10W output each channel TAPE
2mV, MAG SmV, X -TAL
100mV, AUX 0.2V

Possible to combine with any pick-up or taperecorder.
suitable for home or business use.
There are only

a

Most

:

few knobs, like in an ordinary single stereo
of the family to handle it easily

amplifier, enabling any member

1

:

:

MODE

BASS

two amplifiers are combined by means of an output
they become an ordinary amplifier of 20W output.
Speaker performance is possible.
When

-

terminal,

means of a MODE switch, it can be operated four ways.
This makes it very convenient to use as it eliminates changing
the wire connections each time.
By

:

SWITCH

MASTER

VOLUME

CONTROL

TREBLE

CONTROL

Ansbach,

Bach: Harpsichord
Ralph Kirkpatrick; Festival Strings Lucerne, Baumgartner.
Archive ARC 73132 stereo
As I say. this project is nothing if not
thorough. Here is another pair, n mono and a
brand new stereo, featuring Kirkpatrick again.
The Bacio "overtures " -actually, the familiar
two suites no often played -are of course, done
here in the new authentic manner the B
Minor Suite even uses an 18th century German flute (minus the modern Boehm finger
system), and there is the proper harpsichord
accompaniment. But the spirit of the two performing groups Is quite different ; the Second
Suite is done most correctly, but the styling
is a bit stiff, the (correct) added ornamentation isn't very spontaneous. Not bad at all.
But the Third Suite Is so much more musically
alive and vigorous that there is quite a contrast Suite #3 ((Overture #3, that is) gets
one of the nicest performances I remember
hearing -and "authentic" too.
The two harpsichord concerti, one the familiar D. Minor "piano" concerto in its proper
guise, are played with really fine effect, but
the best feature in both is the natural miked
balance between harpsichord and orchestra
no solo mike, no accentuation, no added loudness and closeness. The harpsichord Is, indeed.
remarkably faint but in these works it should
sound exactly this way and in no time your
ears adjust and are able to hear its potent
expression even at the lower volume.
Oddly, the only other similar job of proper
harpsichord balance I know of is on London
records, but with the Ansbach Festival performers featured in the excellent Third Suite

STEREO AMP.

SM -88
Power Output: 20 Watts
(10W each channel)

Bachwoche

Archive ARC 3114
Concerti #1, #2.

Rieger.

above.
Needless to repeat, Ralph Kirkpatrick Is a
fine soloist in both of these dynamic concerti
and the stereo addition is well worthwhile.

::

BALANCE

460, IZUMI CHO, SUGINAMI-KU. TOKYO, JAPAN

SELECTOR

The First Book of its Kind -No Other Like

It!

Russell Oberlin Handel Arias. Orch. conducted by Thomas Dunn.
Decca DL 79407 stereo
Russell Oberlin has a gorgeous, beautifully
controlled voice of the ancient and honorable
variety known as the countertenor he sings
up into the high alto and soprano range. By
this time. most concert and record audiences
:

SOUND in the THEATRE
by Harold Burris -Meyer and Vincent Mallory
Nothing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
and how to do it whenever the source (singer.
musician, speaker, etc.) and the audience are
present together. The book develops the requirements for electronic sound control from
the necessities of the performance, the characteristics of the audience Ihearing and psychoacoustics). and the way sound is modified
by environment, hall, and scenery. Sound
sources are considered for their susceptibility
of control and need for it, and the many techniques for applying electronic sound control
are described and illustrated in thirty -two specific problems. From these problems are de-

rived systems and equipment specifications.
Complete procedures are given for: Planning,
assembling. and testing sound control installations- Articulating sound control with other
elements of production- Rehearsals and performances Operation and maintenance of
sound control equipment.

-

THE AUTHORS

During the past thirty years the authors have developed
the techniques of sound control in opera, open -air amphitheatres, theatres on Broadway, theatres on-the -road and
off-Broadway, in concert halls and night clubs, in Hollywood and in the laboratory. Some of their techniques are
used in broadcast and recording as well as in performances where an audience is present. From their laboratory
have come notably successful applications of sound con
trot to psychological warfare and psychological screening.

r

I4

I.'--

RADIO`
MAGAZINES,

Dept.2

IN`
An

Post Office Box 629

invaluable lets

dispensable guide

anyone

working on the theatre a complete technological thesaurus for
the engineer. architect, designer
technician, student. and teacher
concerned with the reinforcement

Mineola, New York
am enclosing my remittance for $1000
Send my copy of
SOUND in the THEATRE postpaid.
I

(No C.O.D., all books sent postpaid in

an

rod

of sound

U.S.A.`

rd

SOUND
¡l Ole

THE

vpeech

L'

and possessions, Canada, and Mexico.
Add time for Foreign orders.)

,01

City

lone

Stole

`

Bach: Cantatas 3;54, #53, #200; arios
for contralto. Helen Watts; Philomusica

of London, Thurston Dart.
L'Oiseau -Lyre SOL 60003 stereo
Suddenly. London's L o iseau reappears, for
another group of works in the manner of the
long and distinguished series of records by
this British group, back in mono days, (The
l'hilonmsica name is new but the spirit is as
of old.)
These are very British performances, in a
genteel English tradition that lacks only the
once-usual English texts-these are in German-to fit straight Into the distinguished
Bach of England's musical past. The Watts
voice is one of those typically earnest,
breathy, British instruments full of expressive
wobbles and lunges -but don't think it isn't
musical. The orchestra accompanies with due
reverence, and one piece isn't by Bach at all.
Somebody nuttle n mistake, back in the nineteenth century. It has bells in it, this piece.

AUDIO

Nome
Ad dress

are completely used to the once -odd sound
and can simply judge the voice and the music
as with other sorts of vocal production.
Handel, in his strongly sinewed contralto
arias, is dead -center perfect for this particular
voice and Oberlin is accordingly at his very
best in this recording. Ills instrument hasn't
much variety nor has he any particular historical sense; his Elizabethan music and his
Handel all sounds about the sane, lacking
often to musical imaginativeness. But in
Handel -and with a superbly intelligent accompanying orchestral force here -be does
nobly, front "Messiah" and "Israel in Egypt"
through several opera selections in Mendelian
Italian. Thomas Dunn does the unusually alive
orchestral accompaniments.

-
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"UNCLEAN HANDS" FORFEIT PATENT PROTECTION
(from page
veutiveness of the devious mind staggers
the imagination. It is simply the difference between right and wrong, honesty
and dishonesty, which is the touchstone
in an issue of this kind."
To this general comment on the patent
law doctrine of "unclean hands" and the
loss through wrongdoing by a patent
owner of the right to the benefits of his
patent, the court added its review of
these circumstances.
''In April, 1947, Hastings owned business information and trade secrets which
Seismograph badly needed. Seismograph's principal client was pressing
Seismograph for solution of the radio
location problem involved in offshore
surveying. Instead of going to Hastings
as upright business men, Seismograph
determined to steal his work. An officer
and director of Seismograph on learning the details of the Raydist system.
immediately applied for patents on the
system and variations thereon in the
hope that inexperienced and impecunious Hastings had not already done so.
"But Seismograph did not stop there.
It sent its executive vice-president to
Virginia to learn more of Hastings'
secrets and to offer him a brave plan
by which they would form a joint venture to exploit the system. The brave
plan was even reduced to writing and
presented to Hastings for his consideration. Seismograph invited Hastings
to its home office further to pick his
brains and milk him of the information
on Raydist he had been so long acquiring."
As an authority for this decision holding that by reason of this wrongdoing
no relief could be granted against this
claimed infringement the Federal District Court referred to a ruling by the
United States Supreme Court in a similar controversy a few years before.
"The guiding doctrine in this case,"
said that court of the penalty for the
unclean hands of the patentee, "is the
equitable maxim that he who comes into
equity must come with clean hands.
This maxim is far more than a mere
banality.
'It is a self imposed ordinance that
closes the door of a court of equity to
one tainted with inequitableness or bad
faith relative to a matter in which he
seeks relief, however improper may have
been the behavior of the other party.
"That doctrine is rooted in the historical concept of a court of equity as
a vehicle for affirmatively enforcing the
requirements of conscience and good
faith. This presupposes a refusal on its
part to be 'the abetter of inequity.'
Thus while equity does not demand that
its suitors shall have led blameless lives

AUDIO

as to other Matters it does require that
they shall have acted fairly and without
fraud or deceit as to the eolltn Versv in

issue."
From this decision the Seismograph
Service Corporation appealed. In the
affirmance of that judgment in October,
1958, the United States Court of Appeals added this comment to those of
the trial court,
"In conclusion it is evident that
throughout their relationship Seismograph was playing a 'eat and mouse'
.

2 Precision Instrument Mfg. Co. v. Automotive Maintenance Mm- pinery ('o., 324

U. S. 866,

April

23, 19tá.

gaine with Hastings. Since Ur. Hawkins

described his conduct as 'clean, hard
play' and declared that he and his company would repeat their performance
it' given an opportunity, saying he spoke
for his company in so declaring, we can
only conclude that the officers of Seismograph have erroneous concepts of
fair play in business morals and ethics.
"Beyond a reasonable doubt the evidence here shows that Seismograph led
Hastings through a tortuous path laden
with deception, knavery, and misrepresentation. Not once throughout their relationship did Seismograph 'play it
straight' with Hastings."

HERE'S THE YEAR'S BIGGEST NEWS IN STEREO

...and look at the price!

Stereo Recorder

Monaural Recorder

Sound on Sound Recorder

,plays Half Track
and Full Track Monaural
2

Track and

4 Track Stereo

from

$495

or-

air

NOW... for the first time... a
modestly priced professional
stereo recorder that has exciting features found only
instruments. You won't believe it until you see it!

-

in the

finest

4 HEADS, INCLUDING SEPAFEATHER TOUCH PUSH -BUTTON OPERATION
RATE 2 -TRACK AND 4 -TRACK PLAYBACK HEADS
3 MOTORS, INCLUDING
DYNAMICALLY BALHYSTERESIS DRIVE
MECHANICAL FLUTTER FILTER
ANCED CAPSTAN FLYWHEEL INSTANT SOURCE /TAPE MONITORING TWO
INSTANT START /STOP AUTOMATIC
RECORD /PLAYBACK PREAMPLIFIERS
33/4 -71/2 IPS SPEEDS
AUTOMATIC TAPE LIFTERS
TAPE
CUT -OFF SWITCH
LOCATION INDICATOR SEPARATE MICROPHONE /LINE INPUTS, EACH

CHANNEL.

See the phenomenal

,-

CONCERTONE 505

at your dealer, or send

1

AMERICAN ELECTRONICS, INC.
AMERICAN CONCERTONE DIVISION
9449 West Jefferson Boulevard. Dept. AUD-t
Culver City, California

Gentlemen:
send your illustrated brochure on the new CONCERTONE
505 STEREO RECORDER, and the name of nearest dealer.
Please

the coupon for a
descriptive brochure and

Name

the name of your
nearest dealer.

Address

L

City
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`TAN N OY `

DUAL CONCENTRIC SPEAKERS
EXCELLENT IN MONOPHONIC

HANDBOOK

SUPERB IN STEREO

grids of the push -pull output tubes. These signals should be balanced and of low distortion content. In
addition, if a considerable amount of
gain can be obtained it may possibly
eliminate the need for additional stages.
Naturally, the fewer the stages, the less
the phase shift will be so that stability
can be maintained even with heavy nega-

Advocating now.

as in the past, that the enclosure is an integral part of
the speaker system. Tannoy has designed two new enclosures for use
in stereo reproduction. Due to the inherent quality of the Dual Concentric speakers to provide fundamental response at the low end of the
spectrum, and an ingenious loading device in the enclosure design, it
is now possible to present a system of small physical dimensions and yet
still maintain the extended frequency response of 30 to 20,000 cycles for
which the Tannoy Dual Concentrics are famous. These systems provide
absolute minimum harmonic and intermodulation distortion, excellent
transients, and in addition, an integrated sound source so necessary for
good stereophonic reproduction.

BELVEDERE

For the 12" Dual Concentric (or the 12" Direct Radiator) there
is the 'BELVEDERE'. Designed for vertical or horizontal positioning, its external dimensions are 26" x 18" x 12 ".
The 'BELVEDERE SENIOR' houses the 15" or 12" 'MONITOR' Dual Cencentric. It is a compact 311/4" x 231/4" x 16 ^,
and is of solid 11" construction.
Both cabinets are acoustically corrected, and handsomely finished
in either walnut or mahogany.

Prins:

Bt: VEDERE

'BELVEDERE'
'BELVEDERE'
'BELVEDERE'
'BELVEDERE
BELVEDERE
'BELVEDERE
'BELVEDERE

SENIOR

with 12" Dual Concentric
with 12" Direct Radiator
only
SENIOR' with 12" Dui Concentric
SENIOR' with 12" Nast Radiator
SENIOR' with 15" Dul C
trle
SENIOR' only
Slightly higher In the West

....
....
....

$203.00
$144.00
$ 65.00
$223.00
$164.00
$264.00
$ 85.00

WRITE FOR DETAILS
TANNOY (CANADA) LTD.,
36 WELLINGTON ST. EAST, TORONTO, ONT.

TANNOY

I

AMERICA, LTD.,

BOX 177, EAST NORWICH, L. I., N. Y.

Circle 72A

Koss Stereophones

with

the only limits
to perfect stereo

are the limits of
the human ear
Koss Stereophones reproduce

your stereo records and tapes
as perfectly as sound can be

Ultra-sensitive 31/2 inch
reproducers mounted in specially designed
acoustic earpieces. You get complete
separation of sound channels. Stereophones
reproduce tones a full octave below
any other earphone.
THE SECRET:

recorded. You'll find they add
a

brilliant new dimension to

your hi-fi or stereo installation.
Ask your Hi -Fi Dealer for a
Demonstration or write:

attain perfection
\i/ They
equipment, too. $24.95

on your monaural

Inc.
2227 N. 31st STREET
MILWAUKEE, WISCONSIN

Circle 72B

(I eon) ¡ulgt' 31i)
Lude to the

tive feedback.
Some designers prefer a high gain at
the cost of high distortion and use a
higher negative feedback factor to reduce the extra distortion produced.
Other designers prefer a minimum of
distortion in the phase -splitter stage and
obtain their gain by an extra amplifier
stage. A typical circuit used by designers of the first group is shown in Fig. 5
whereas Fig. 6 shows a low distortion
phase inverter. The high -mu, low -hum
twin triode 12AX7/ECC83 is used in
both circuits. Table 2 shows the operating conditions for this tube in each
circuit.
Although the first circuit does achieve
higher output voltage, the second
achieves much lower distortion and very
little phase shift because of the phase
splitter. Since the gain of the 12AX7/
ECC83 is still reasonable in the cathodecoupled circuit, it has become very
popular with the designers of high -qual-

ity equipment.
The drive required for a pair of
6CA7 /EL34 type pentodes for full output is about 2 x 21 volts ems while the
6BQ5/ELS4 type pentodes require 2 x 10
volts rms. In both cases the requirements are similar for triode, pentode, or
distributed -load connection. This implies that the input voltage of the
12AX7/ECC83 with a 350 -volt plate
supply should be in the order of 0.4 volts
rms to drive a pair of 6CA7 /EL34 pentodes in push-pull; with a cathode coupled phase splitter roughly 0.9 volts
rills is required. For a pair of 6BQ5/
EL84 pentodes these figures are 0.17 and
0.4 volts rms respectively with the plate
supply at 250 volts.
With 26 db of feedback, the input
voltage requirements are increased by a
factor of 20. In this case, the normal
phase splitter requires a preamplifier
stage. One of the most effective preamplifier tubes in use today is the 6267/
EF86, a low noise pentode. If this tube
is adjusted for maximum gain, which is
the general practice, the total sensitivity
of the complete amplifier is too high for
use with a high- output pickup. In the
amplifier shown in Circuit A3 advantage
is taken of the excess gain by incorporating tone -control circuits. On the other
hand when a magnetic pickup is used,
the sensitivity is usually insufficient. In
3 See Part II.
AUDIO
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an

unprecedented achievement

s.
0.22

rn

022

m.l

...

in stereo
4
oi

Fig. 5. "Para phase"

type

of

phase splitter.
Co.

awe -inspiring

realism...
unparalleled
record
i

that case additional stages of premaplifleation will be required and this again
can be used for control and equalization

connected to the left cathode resistor R;
resulting in positive feedback which increases the gain of the circuits. The positive feedback through R2 !night easily
lead to instability if the lower end of
R3 were not connected to the cathode of
the right section. The cathode circuit acts
as a high resistance in series with the
plate resistor of the left section for d.c.
This results in negative feedback to the

networks.
With the problem of sensitivity in
mind a new type of phase splitter has
been developed in which a combination
of positive and negative feedback leads
to an extremely high gain combined with
adequate stability and reasonably low

protection

r.

m.1

0.68 Mn

Fig. 6. "Long tailed pair" phase
splitter stage.

10n

OSO

distortion. A gain of about 800 can be
obtained with this circuit but the attenuation at high frequencies is considerable.
Therefore, the gain of the practical circuit shown in Fig. 7 has been reduced
to about 220.
The plate of the left section of the
12AX7 /ECC83 is fed through R, from
the cathode of the right section. The low
end of the right cathode resistor is

plate of the left section, preventing runaway.
This phase splitter and a conventional
push -pull output stage when used with
26-30 db of negative feedback makes a
voltage-amplifier stage unnecessary. If
separate tone and equalizing controls are
used, then a voltage amplifier stage is
required.
(TO RE CONTINUED)

Shure announces a stereo arm and cartridge
that re- creates sound with incredible fidelity,
transparency, and smoothness throughout
the audible spectrum. Even elusive middlerange nuances emerge clearly. Tracks at a
hitherto impossibly light I -2h grams and
11/2

will

not scratch

or damage records, even

carelessly handled! Eliminates surface
preserves record fidelity indefinitely!

if

.:v,

the magnificent

SHORE

High Fidelity Integrated Tone Arm and Cartridge
12AX7/ECCe3
70

om1

054

00.10

10100

Fig. 7. Phase- split-

ter circuit employing both positive

and

negative

feedback.

al Mt
For Audiophiles: Hum -free; 20- 20,000
cps + 21/2 db. Channel sep.: over 20 db at
1000 cps. Output per channel: 9.5 mv.
Vert. & lat. compliance: 9 x 10-6 cm per
dyne. Individually tested. With .0007" Shure
precision diamond stylus. $89.50 net.
FREE BROCHURE: Shure Brothers Inc.,
222 Hartrey Ave., Evanston. Ill.
WHEN REPLACING STYLUS, don't accept inferior
imitations. They can seriously degrade performance.

AUDIO
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TYPE

TAPE GUIDE

ELECTRONIC

ORGAN

(from page la)

for your

HOME!
BUILD -ITYOURSELF

SAVE!
Now you can own a professional electronic

organ and save up to 50% on an easy
pay -as-you -build plan
ARTISAN ORGAN

-in

... The world famous

14 models from the
popular 2- manual Home entertainment style
to the majestic 4- manual Theatre and Church
style is now available in kit form. Simple stepby-step instructions, pictorial diagrams and
schematics make this an ideal spare -time

project for anyone.
FREE LITERATURE

on REQUEST

Get the Artisan Story before you purchase
any Organ, Kit or commercial model.

¡

ARTISAN
z
MUSIC HALL J`;rsd

New Home of
ARTISAN ORGANS

I

ORGAN

D

and

KITS

COMPONENTS

ELECTRONIC

ORGAN ARTS, INC.

4949 YORK BLVD., Dept. A -8
LOS ANGELES 42, CALIF.

Circle 74A

FOR
COMPLETE

ERASURE

ROBINS NEW MAGNETIC
BULK TAPE ERASER (ME-99)
U. L.

Approved

improved
Be assured of greatly
recordings by removing completely
recorded and unwonted signals.
Engineered to professional broad ording standards, Robins
cast
ME -99 r provides superior dmagnetising of tape by reducing the background noise levels of tapes from
3 to 6 db below normal erase head
levels.
Makes old tapes with accumulated
background noises perform like new.
Easy to operate, it can dmagnetise tape up to 1/2" wide and reels
up to 101/2" in diem. in a matter of
moments. Operates 110 -120 volts
cycle AC.
At Dealers Everywhere'
Send

for

FREE

catalog:

Robins Industries Corp.

GIBSON
GIRLS

flushing 54, N. Y.

Att.: Miss Ronda

Please send free catalog to:

Name
Address
City

State
Circle 74B

Zone

.

have as an inductance and pick up a
slight amount of hum, which is then subject to great amplification in the tape
amplifier.
The audiofan seeking to improve the
signal -to -noise ratio of his tape recorder
will find that some of the deposited metal-film resistors are virtually as good
as the wirewound and cost only about
half as much or less. The Davohm 850
series is recommended.
Deposited- carbon resistors have frequently been acclaimed for their low noise properties, but one must be very
careful here. It is true that certain de-

posited- carbon resistors, particularly of
foreign manufacture, produce extremely
little noise and are suitable for high grade applications. Unfortunately, a
number of other deposited-carbon resistors are hardly, if at all, better than
the conventional molded ones that sell
for a few cents apiece.
Accordingly, the audiofan desiring a
high degree of assurance of good results
will invest in wirewound or deposited
metal resistors. If he uses the latter, he
should bear in mind that occasionally a
poor one will get into the lot, and that
failure to get improved results might be
due to such an occasional mischance.
If a cost of $1 or more for each resistor seems too high for a not necessarily successful attempt to reduce noise,
the audiofan may try another expedient,
which is to use conventional resistors of
relatively large wattage rating. Whereas
i -watt resistors are usually employed in
the plate, cathode, and grid circuits, he
may substitute 2 -watt resistors and
thereby possibly achieve an appreciable
noise reduction.
Demagnetization of Heads

List 533.00

Noise is often due to heads that have
become magnetized. Every time that a
recorded tape is played back, noise is
added to it by the magnetized heads. In

recording, a magnetized head presents a
d.c. component that serves to bring up
modulation noise on the tape, which is
due to unevenness in the coating and /or
base.
The tape heads can he quickly and
easily demagnetized by exposing them
for a few seconds to a head demagnetizer. One should follow a regular course
of preventive maintenance in this regard, namely demagnetizing the heads
after about every 8 hours of use. Once
noise has been added to a tape by a magnetized head, the noise cannot be removed without also removing the audio

signal.
-.

201 -A

AMPLIFIER
A precision -built
plug -in amplifier only
11/4 in. wide; twelve units
will plug into one 5t/4in. rack -mounting cabinet.
Two-stage resistance-coupled, with transformers in both input and output. For use
as microphone preamplifier or as booster
or line amplifier. Panel knob releases for
instant removal.
Gala: Inset loaded, 31, 36, or 42 db; untadml. 35,
40. er 46 db.
Output level: +26 dbm (I:. -25 ma) ; -18 dbm
(lb =8 ma).
Distortion: < 0.2% at 1000 cps; < 1% at

20.000 cps.
Noise Iessi: 123 db below 0 dbm with AC on heaters.
Power: 275 -300 v. 25 or 12 ma; 6.3 r at 0.9 a.
AC or DC.
Net Prlce:withoet jacks, $105.00; with lacks, $125 00

ELECTRODYNE
CORPORATION

503 South McClay St., Santa Ana. Calif.
New York

City: Robert Marcy and Assoc.. 1776 Bwey.

Send

for latest catalog
Circle 74C

ADVANCE ORDERS

BOUND VOLUMES
1959 Issues

Audio Magazine
Order Nowa
LIMITED NUMBER
AVAILABLE
$10.00 EACH POSTPAID
U. S. DELIVERY ONLY
Send Order

and Remittance Today

Book Division
Radio Magazines, Inc.
P. 0. Box 629
Mineola, N. Y.
Delivery January

15, 1960

(TO BE CONTINUED)
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WHERE
THERE'S
ACOUSTIC SUSPENSION

A

(from page 25)

FINE

TAPE

Thus even the tiny amount of distortion associated with air non -linearity is
not present in an acoustic suspension
system designed according to the writer's
patents It is true that the primary purpose of the fiberglass is not to eliminate
distortion due to air non -linearity (which
is so small in amount as to be without
significance to begin with), but it is interesting to note that even this small
amount of distortion does not remain.
The air -cushion of the acoustic suspension speaker enclosure has been described, and I believe with accuracy, as
a near-perfeet spring.

A

RECORDER...

there's

irisli
r,'-,

note to

h t e, t

tape

Further Effects of Fiberglass
in the Cabinet

MAGNECORD

owners

To insure optimum recording quality
with your excellent machine, the
recommended tape is irish #211..
and for uninterrupted recording,
irish #602 gives 50% more playing time
than standard tape on any given reel size.
Sand for technical bulletin.

The article referred to also contains
the following statements:
"Curves were run on a sealed box sys. with and without the interior
tem
of the box filled with sound absorbent
With accurate recording
.
material.
equipment the results show a negligible
the two curves. Fillbetween
difference
ing the interior of small cavities with
sound absorbent material is unnecessary."

ORR INDUSTRIES INC.
O 'e/i&a. /l inhunut

This, too, is in direct contradiction to

Crue

75A

theory and practice described by the
writer.
The change from adiabatic to isothermal conditions created by the fiberglass,
as we have seen, decreases the stiffness
of the enclosed air by a factor of 1.4.
This is the equivalent of saying that the
effective cubic volume of the cabinet is
increased 1.4 times. The result is a reduction of the resonant frequency of
the speaker as mounted (assuming that
at least three -quarters of the elastic restoring force is due to the air cushion)
by about 16 per cent.
Such a difference would have to show

up clearly in the response curve. Since
no difference in bass response was noted
by Messrs. Avedon, Kooy, and Burchfield, it must be assumed that their (unspecified) sound absorbent material was
not of the type that created isothermal
conditions in the amounts used.
At the Acoustic Research plant the
amount of fiberglass that is used in the
cabinet (see Fig. 2) is determined by
measurements of the bass resonant frequency of the system with and without
the fiberglass; that amount of fiberglass
which reduces the resonant frequency
from approximately 51 cps to 43 cps is
the correct amount for the AR -1 or
AR-3.

In addition to the function just described, the fiberglass damps out the familiar standing -wave resonances that
E. M. Villehur, "Sound Translating Devices," 13. S. Patent No. 2,775,309, Dec.,
1956.
e

AUDIO

Hi Fi Review

the arm

that

1(011

(l),I, i{ ((j

explains the importance to you of the

"A turntable that is not

ESL Gyro

/Balance arm:

strictly level normally causes the stylus to

ride the downhill side of the groove. This is bad enough in monophonic
discs, but can be downright disastrous with stereo records where the
stylus must always maintain equal contact with both sides of the groove to
assure proper channel balance and separation.
"[The ESL Gyro /Balance arm's] combined vertical and lateral
[)
stabilization ...keeps it tracking the groove regardless of turntable tilt.
It would even play upside down if the record were glued on....Aside from
® these spectacular capabilities, the ESL arm is of quality design throughout."

y

FOR LISTEN /NO AT ITS BEST

Electro -Sonic Laboratories, Inc.
Dept. A

;

5-54 Thirty-sixth Street Long Island City
Gird. 751

h,

N.Y.
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NEW' !

"the best of AUDIO"

No. 120

A new compendium of AUDIO knowledge.
Here is a collection of the best of AUDIO -The AUDIOclinic
by Joseph Giovanelli...noted audio engineer and the original
high fidelity answer-man- EQUIPMENT PROFILES edited by
C. G. McProud ...Editor of AUDIO. Here is a wealth of hi -fi
and audio information. Answers to the most important issues
in high fidelity and a valuable reference on the performance of
leading makes of high fidelity components. Volume I $2.00

THE 4th AUDIO ANTHOLOGY
S2.95 Postpaid

This

is

the biggest Audio Anthology ever!

a wealth of essential high fidelity
know -how in 144 pages of complete articles by world- famous authors.

Contains

No. 124

agg

O

O

1010a°00b
he

AUDIO
bookshelf
A convenient service to

NEW! Greatest Reference Work on Audio 8 Hi

"The

AUDIO Cyclopedia" by Howard

Up to the minute, including stereo

JANUARY

McPROUD HIGH FIDELITY OMNIBOOK
Prepared and edited by C. G. McProud,
publisher of Audio and noted authority
and pioneer in the field of high fidelity.
Contains a wealth of ideas, how to's,
what to's and when to's, written so
plainly that both engineer and layman
can appreciate its valuable context.
Covers planning, problems with decoration, cabinets and building hi -fi furniture. A perfect guide. $2.50 Postpaid.

SPECIAL!

SAVE

JANUARY
SPECIAL!
SAVE

IMO

You pay only $2.75 for this
book when you order it with any other book on this page.

M.Tremaine

1280 pages
3400 topics
1600 illustrations

You save almost 60% with this combination of valuable
audio and high fidelity books. The Fourth Anthology
($2.95) ; The Third AUDIO Anthology ($2.50) ; Handbook of Sound Reproduction ($6.501.

TOTAL VALUE OF ALL THREE $11.95.
Your Cost ONLY $5.00 POSTPAID
This offer expires January 31, 1960
Good only on direct sale from the publisher.

$6.95!

HANDBOOK OF SOUND REPRODUCTION No. 110
by Edgar M. Villchur

SPECIAL!

No. 123

Here is one single volume with the most comprehensive coverage of every phase of audio. Concise, accurate explanations
of all audio and hi fi subjects. More than 7 years in preparation-the most authoritative encyclopedic work with a unique
quick reference system for instant answers to any question. A
vital complete reference book for every audio engineer, technician, and serious audiophile. $19.95

No. 115

Right up to date, a complete course on
sound reproduction. Covers everything
from the basic elements to individual
chapters of each of the important
components of a high fidelity system.
Regularly $6.50 ...offered for a limited
time at only $3.75.

!

AUDIO

readers. Order your books
leisurely by mail -save time and
travel, we pay the postage.

Fi

ORDER

#0511

You save 55% with this combination of valuable audio
and high fidelity books. The Handbook of Sound Reproduction ($6.50) ; the best of AUDIO ($2.00) ; Tape
Recorders and Tape Recording ($2.95).

TOTAL VALUE OF ALL THREE $11.45
Your cost ONLY $5.00 POSTPAID

$6.45!

This offer expires January 31, 1960
Good only on direct sale from the publisher.
ORDER

#0512

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

Please send me the books I have circled below. I am enclosing the
full remittance of $
(No. C.O.D.)
All U.S.A. and CANADIAN orders shipped postpaid. Add 50ís for Foreign orders
(sent at buyer's risk).
BOOKS:
110
115
120
123
124
OS11
0512
NAME
CITY
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low -Cost

Hi -Fi

with the

SOUND ECONOMY
of

Fig. 3. (A), left. Automatic frequency- response trace, on a linear 1000 -cps sweep, of
a standard AR -2. Marker pips are at 350 and 1350 cps. (AR's anechoic chambers are
not suitable for measurements at low frequencies.) Horizontal divisions are in -db
steps. (B), right. Response trace of the same speaker system over the same frequency
range, with the fiberglass removed from the cabinet. All other measurements are the
same os in (A). Display is on a Panoramic Sonic Analyzer, model LP1a.

STENTORIAN

1

LOUDSPEAKERS
THE SOUND THAT STANDS

would fora) in a rectangular wooden enclosure, resonances which would create
easily measurable peaks and dips in the

frequency response of an otherwise
smooth loudspeaker. In Fig. 3, (A)
shows the acoustic frequency response
trace, recorded automatically, of a standard AR -2 woofer in the range between
350 and 1350 cps. (AR's indoor measuring facilities are not adequate at lower
frequencies) (B) in Fig. 3 is the response
trace of the same speaker system with
the fiberglass removed from the cabinet,
measured in the same anechoic chamber
with all conditions held constant. The
response irregularities of the latter are
obvious.
Enclosure Leaks

The three authors are quoted again
"Need the cavity behind the driver be
sealed Absolutely air tight, resorting even
to a stethoscope to determine air leaks[
. It is seen that nowhere was the output reduced by more than 1 db with a

holes....

Therefore, a
well crafted box with reasonable joinery
is all that is necessary."
Here the writer must plead half-guilty
to the implied charges of over-design.
The extreme care used in conserving a
good acoustic seal at the AR plant, care
which involves gaskets between the
speaker flange and the cabinet, and
stethoscope checks (see Fig. 4), is a
"touch -up" rather than a basic operation. In return for a relatively inexpensive additional procedure, we receive
freedom from the danger of slightly decreased low -bass output, and more important, freedom from a sort of hissing
noise that would accompany low -frequency program material of high power
when leaks are present.
total of

8 1/4 -in.

:

Conclusion

Messrs. A., I{., and B. state:
"The ultra -compact cabinet has one
big advantage: small size. However, no
diminutive speaker system can perform
because of its size. On almost every point
of performance the small cabinet speaker
is at a disadvantage. These performance
problems Insist be solved on a compromise
basis."

It should

be clear by now that the
authors do not have to worry about non linearity of the air in the cabinet, and
I can find no other disadvantages to the
box described in their article that have
to do directly with the fidelity of sound
reproduction rather than with efficiency.
There is a group of old wives' tales in
the audio field which are not subject to

Fig. 4. Stethoscope check for air leaks.
The speaker is being driven by a 20 -cps

signal.

AUDIO

the attack of reason, but only give way
to time. For example, there is the old
saying, almost forgotten by now : "Triodes are always sweeter-sounding than
pentodes." Another oft -repeated maxim
states that bass reproduction from a
small speaker enclosure is inevitably inferior to that from a large one. In my
opinion, the support for this principle
derives merely from its own repetition.
1a

JANUARY, 1960

ALONE

with W/R Stentorian*, po ,:m enjoy
high -quality high fidelity at unbelievably low.
low cost!
Manufactured in England by world -re-

-

nowned Whiteley Electrical Radio Company
originators of the first commercial per-

-

manent magnet loudspeakers in 1927
Stentorians provide a beauty and realism that
has won

unqualified praise of nearly

the

every leading audio critic and user. both here
and abroad.
But hearing is bclicvinp! Hear the W/n

Stentorians at your very first opportunity
and discover for yourself why these
distinguished units are the leading low -cost
speakers in the world today.
STENTORIAN EXTENDED RANGE SPEAKERS

15" STENTORIAN WOOFER Model HF 1514
4,000 cps.; bass reResponse, 25
sonance, 35 cps.; power rating, 25
Watts; 10 lb. Alcomax Magnet System
List $149.50

-

p SPECIMl.
NET

$89.50

12" STENTORIAN EXTENDED RANGE
LOUDSPEAKER Model HF 1214

-

14,000 cps.; bass reResponse, 25
sonance, 39 cps.; power rating, 15

watts;

51/2

Ib. Alcomax Magnet System

List $87.50

$52.50

Model HF 810 (81

-

12,000 cps.; bass reResponse, 50
List $18.25
sonance, 65 cps.
Model HF 610 (6 ")
12,000 cps.; bass reResponse, 60
List $14.95
sonance, 70 cps.

-

$10.95
$

8.95

UNIVERSAL IMPEDANCE LOUDSPEAKERS
16 OHM VOICE COILS
WITH

4,85

Model HF 1012 -U (10")
Response, 30
14,000 cps.; bass resonance, 35 cps.; power rating, 10
watts; 12,000 gauss; 2 Ib. Alcomax
Magnet System
List $31.60
Model HF 1016-U (10 ")
Response, 30- 15,000 cps.; bass reson.
ance. 35 cps.; power rating, 15 watts;
16,000 gauss; 31/2 Ib. Alcomax Magnet
List $61.95
System
Model 812.0 (8")
Response, 50
12,000 cps.; bass
resonance, 65 cps.; power rating, 10

-

$18.95

$36.50

-

watts; 12,000 gauss;

2

lb. Alcomax

List $25.00
Magnet System
Model HF 816 -U
as above but with 16,000 gauss; 31/2
lb. Alcomax Magnet System List $49.95

$14.95

;29.50

STENTORIAN TWEETERS

Pressure Tweeter Model T10
Response, 2000 -16,000 cps.; power rating, 5 watts; 21/2 lb. Alcomax Magnet
List $35.00
System

$20.95

3uh" Cone Tweeter Model T359
Response, 3000-17.000 cps.; power rating, 15 watts; 9,000 gauss; 8 oz. Alco.
List $25.00
max Magnet System

$14.95

For complete literature on these and many
other famous Stentorian loudspeakers and
audio accessories, see your dealer or write:

Barker Sales Company
339 Broad Avenue, Ridgefield, N.

1.

U.S.A.

Exclusive Sales Agents for the U.S.A. and South America
Charter Member: Inst. of High Fidelity Mfrs., Inc.

T /M

Whiteley Electrical Radio Company
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BOOK REVIEW
SOL'SD IN THE THEATRE, by

TWEETERS

HIGH FIDELITY
SOUND REPRODUCER
HORN TYPE

H -1 (OTE)

2H -1

CORN TYPE

e

HJ-220

2H-2

MANUFACTURER

FUKUYO SOUND
25 -2, Horifune, Kita -ku, Tokyo
Cable : CORALFUKUYO
Circle 78A

save on

stereo
hi -fi
AWED

FELECTRO$4 CS

send for the 1960

ALLIED

1969

CATALOG

SAVE MOSTI

Here's your complete money -saving
guide to Hi-Fi. See how you save on
ALLIED- recommended

complete

Stereo systems. Choose from the
world's largest stocks of famous name

components

Harold Burris -

Meyer and Vincent Mallory. Radio
Magazines, Inc., $10.00.
This book contains fascinating things
for anyone who enjoys the theatre and
likes to know what goes on behind the
scenes, but it is specifically addressed
to the professional backstage people who

FOR

- amplifiers, tuners,

changers, speakers, enclosures, accessories;save mostwith KNIGHT®deluxe
components. Build your own -save
even more with our exclusive Hi -Fi
KNIGHT -KITS ©Buy on easy terms.For
everything in Hi -Fi and Electronics,
get the 1960 ALLIED Catalog!

are responsible for making theatrical
makebelieve believable. It tells how to use
modern electroacoustic equipment not
merely to reinforce or magnify sound (a
use so commonplace as to be taken for
granted) but to control sound so as to
make stage illusions convincing and to enhance and extend them. Sound can be con
trolled as artfully and artistically as stage
scenery and lighting, but it rarely is, because of ignorance of the available technical resources and lack of imagination.
The writers have demonstrated their practical knowledge and bold imagination in
many theatrical productions over the last
thirty years. The book is based on their
experience.
Their approach is not academic or theoretical. Even the background information
they present on the characteristics of
sound and hearing is not the standard
textbook material, although the familiar
graphs of the Fletcher-Munson curves and
optimum reverberation times are included
(along with many others not so familiar).
The introductory chapters are followed
by a discussion of the sound sources, conventional and unconventional, encountered
in the theatre, and how they should be
picked up.
The chapter on control techniques describes procedures the authors have followed in thirty -two actual production
problems ranging from making speech un
derstandable in a 3500 -seat house to making fantasy believable in such plays as
"The Tempest," "A Midsummer Night's
Dream," and "Lazarus Laughed." Chapters on systems, equipment, organization
and planning, installation, operation and
maintenance make up the remainder of
the book.
It is in these last-named chapters that
the user will get his money's worth. They
constitute a practical handbook of sound
control in the theatre. Hardware is described in detail, even to the manufacturer's catalog number for the recommended push- button switches in the input
and output lines, for example. Sample
set -up schedules and operating sheets are
reproduced. Hard truths about such things
as budget (sound should get as large a
share as lighting), asignment of adequate
authority to the sound director, and time
for rehearsals ( "sound needs more rehearsal than any other technical element
of the show ") are not omitted.
"Controlling sound electronically looks
easy. It isn't," the authors say, and anyone who reads their last fifty pages will
find this easy to believe.
The book is handsome in format, with
many clear charts and pictures.

-William J. Temple

ALLIED RADIO
America's Hi -Fi Cents

EMPLOYMENT

ALLIED RADIO, Dept. 146-A

IRON. Western Ave., Chicago 80, III.

MICROPHONE ENGINEER

Send FREE 1960 ALLIED Catalog
Name
Address
I

City

Zone

-State

Circle 788

J

Must be familiar with microphone manufacturing and design. Excellent opportunity with well -rated Midwest concern
for a qualified engineer. Our employees
know of this ad. Write Box CA -1, AUDIO,
P. 0. Box 629, Mineola, N. Y.

CLASSIFIED
mu:

100 per

awwtlwrb:

wN
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TRADE UP TO STEREO Largest selection
of new, used HI-FI components. Professional
service facilities available. Write Audio Exchange, Dept. AE, for trading Information. 15321 Hillside Ave., Jamaica 32, N. Y. Branches
In Brooklyn. White Plains, Manhasset.
HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service
:

70 Vesey St., New York 7, N. Y.

BA 7 -2580

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any h1-0. You'll
be glad you did. Unusual savings. Key Electronics. 120 Liberty St., New York 6. N. Y.
EVergreen 4 -6071.

WRITE for confidential money -saving prices
on your Hi- Fidelity amplifiers, tuners. speak ers, tape recorders. Individual quotations only ;
no catalogs. Classified Hi -FI Exchange, AR,
2375 E. 65 St., Brooklyn 34, N. Y.
INDUCTORS for crossover networks. 118
types in stock. Send for brochure. C & M Coils,
3016 Holmes Ave.. N.W., Huntsville. Ala.
UNUSUAL VALUES. HI-Fi components,
tapes and tape recorders. Send for package
quotations. Stereo Center. 18 W. 37th St.,
N. Y. C.
RENT STEREO TAPES -over 800 different

-a11 major labels-free catalog. Stereo-Parti.

Inglewood 3, California.
SALE : 78 rpm recordings. 1900 -1950. Free
lists. Collections bought. P. 0. Box 155 (AU).
Verona, N. J.
TWO GROMMES 260 -A 60 -watt amplifiers
list of other hi-fl
-new -585. each. Write for Box
847, Sierra
bargains-shipped postaid.
Vista. Arizona.
HI -FI COMPONENTS, tape recorders. Special quotes Dynakits, Bell equipment. Bayle
Co., 1470.0 Elmer Rd., W antagh. N. Y.
SELL: AR -1, mahogany. $115- University
C15W woofer, $50 : University SA -rIF midrange driver, Cobraflex horn. $20 ; Stephens
214 tweeter, $20 ; crossovers, L -pads. 510.
All perfect. S. R. Slovenko, 63 -204 Alderton,
Rego Park 74. N. Y.
SELL : Presto 8D-O disc recording lathe,
excellent condition. Fairchild disc lathe with
cutter. Presto 92 -B amplifier. Tom Jones
Recordings, 519 Fourth St., N.W., Rochester.
1608-H Centinela Ave..

Minn.

SELL

:

Leak Varislope

III Preamp, TL /50-

watt amplifier. Like new. Best offer.

Used KLH 4 speaker system.
Frankel. 309 W. 57th St., New York 19, N. Y.
FOR SALE : 15" Jensen Tri-axial speaker
in superb mahogany enclosure, stiffly braced
with tuned port. A real buy at $60. Raskin,
316 West 79th St.. N. Y. C. SU 7 -0145.
NEW Pyna preamp ; DSC -1 stereo adapter.
LIKE NEW Dyne preamp, Heath W5M amplifier. each meticulously wired ; National
AM -FM stereo tuner Gonset auto FM tuner.
BUY

:

:

:

:

Reasonable. M. Kramer, 141 -05 Pershing
Crescent. Jamaica 35. N. Y.
WANTED: Diameter equalizer for microgroove disc cutting. Praeger Recording,
1910% Taylor Avenue. Racine, Wisconsin.
SELL : Factory tested Heath SP -2 stereo
preamp. $60 : XO.1 crossover. $20 ; 10 -watt
amplifier, $20. $85 takes all. Shipped express
collect. Irvin Block, 4002 Herndon St., Corpus
Christi, Texas.
COPYWRITER- MUSICIAN
HI-FI ADDICT
Midwestern (small town) AAAA agency
has opening for assistant account executive- copywriter. A combination of musical

-

training and component hi -fi experience
practically assures you the job. Agency
training or experience not necessary. Send
resumes to Box CA -2. AUDIO, P. 0. Box
629, Mineola,

N. Y. Interviews will be

arranged.

AUDIO
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Indust/sit

AMPEX
PROFESSIONAL
SERIES

300

and

351

Nous...

Glaser-Steers Corp. has just appointed
John Pacconi, Jr. as customer service
manager to be in charge of the company's
authorized national service agency network and to handle customer correspondence regarding service information. Mr.
Pacconi was formerly with Lafayette
Abraham
Radio in a similar capacity
B. Cohen, president of Advanced Acoustics
Corporation, has just appointed Edward
V. Reiss as plant manager of its new
facilities at Nutley, N. J. Mr. Reiss' previous connections in the industry include
Langevin Company and University Loudspeakers, Inc. The corporation, which has
recently been acquired by Electronic Research Associates, Inc., Cedar Grove, N. J.,
will manufacture and market newly designed high fidelity industrial sound equipment, ultrasonic and military transducers,
and related devices.
.

DUPLICATORS
PARTS

faonrd

replacement

LARGE STOCK
OF EVERYTHING

SONOCRAFT

C O R P O R A T I O N
115 West 45th Street, New York 36, N.Y.
2 -1750

JUdson

Circle 79C

special
recording tape
$1.19

"...

1200 ft.; 7
guara,taed splice-free
1800 ft.; 7"
$1.89. Enlose loe fey
each .el to cover postage end h.reOly,

kieruiff

United Stereo Tapes, a division of Ampex
Audio, Inc., opened its first companyowned branch in Montclair, N. J. on
October 5. Mounting demand for 4 -track
stereo tapes throughout the East made the

move necessary. John Beaumont, formerly
with Vanguard Records, is general manager of the new branch. United Stereo
Tapes has just signed an exclusive contract with London Records, Inc., bringing
the number of recording companies for
which they produce and /or distribute four track tapes to twenty three. Among the
early London tape releases will be eleven
complete operas, and within a month some
35 classical tapes will be available from
this label.

Ronald L. McFarian, consultant to the
DATAmatic Corp. and Raytheon Manufacturing Co., has been elected president of
the Institute of Radio Engineers for 1960.
The world's largest engineering society,
the IRE now has some 76,000 members.

THE WORLD'S GREATEST ARTISTS ARE
NOW ON 4TRACK 71/2 IPS STEREO TAPE
DAVID ROSE
LEOPOLD STOWKOWSKI
ADRIAN BOULT
VIENNA STATE OPERA
BILLY VAUGHN
CAESAR GIOVANNI
THE 101 STRINGS
JANE MORGAN
MARIO ROSSI
ORCH.
BILLY MAY
JOSH
WHITE
PAT BOONE
COUNT BASIS
MASIERSOUNDS
THE
SHEP FIELDS
JOE WILLIAMS
ARTIE BARSAMIAN
JIMMY GUIFFRE
BUDDY BREGMAN
THE DUKES OF
ELLA FITZGERALD
CHICO HAMILTON
MINNEAPOLIS SYMPHONY ORCH.
PAUL PARRY
DIXIELAND
JO JONES
DETROIT SYMPHONY °RCN.
EDUARD STRAUSS
ARTHUR LYMAN
FRITZ MAKLER
DENNIS MATTHEWS
MARTIN DENNY
JOHN SCOTT TROTTER
DINAH WASHINGTON
FONT
RALPH
LOUIS ARMSTRONG
GEORGE GREELEY
ROGER WILLIAMS
LEON BERRY
ERNIE HECKSHER
5114

CONNIE FRANCIS
FRANK DE VOL

DAVID CARROLL
WARREN
PAUL

BARKER

WESTON

ANDRE PRONE

OSCAR

PETERSON

THE FINE ARTS QUARTET
LAWRENCE WELK
LIONEL HAMPTON
RAYMOND PAIGE
MIKE SIMPSON
HEINRICH HOLLREISER
GEORGE WRIGHT
JOE WILLIAMS

DICK LEIBERT
BOBBY SHERWOOD
THE SURFERS
JOREL PERLEA

BUDDY COLLETTE
DAVIS
CHARLES
TYREE GLENN
DUKE ELLINGTON

MAURICE CHEVALIER

HENRY MANCINI
GRECO
RAY ELLIS
DIZZY GILLESPIE
THE HARMONICATS
JULIE LONDON
ANTONIO JANIGRO
JOHNNY HODGES

JOSE
MATEY MATLOCK
HARRY JAMES
LEON BIBB
LEROY

HOLMES

THEODORE BIKEL

LOUIS

PRIMA

KEELY SMITH

ALFRED BRENDEL

MOGENS WOLDIKE
FEVER
BUD WATTLES
KEN DARBY SINGERS
NEW YORK CITY BALLET ORCN.
HAMBURG PHILHARMONIC ORCH.
ALFRED NEWMAN
ANDY GRIFFITH
THE RAY CHARLES SINGERS
WAYNE KING
SA/ANY DAVIS NI
CARMEN CAVALLARO
DOLORES GRAY
AARON COPIANO
SABICAS
NEW WORLD SYMPHONY ORCH
LES BROWN
PHILHARMONIC PROMENADE ORCH. OF LONDON
FRANK HUNTER
SAL SALVADOR QUARTET
DAVE CALSON
LESLIE CAROB
JONI JAMES
DON COSSACK CHOIR
METROPOLITAN JAZZ QUARTET
THE TOMMY DORSEY ORCH
GEORGE

LARRY

no., [se

.

JOHN CART
SARAH VAUGHN
GINGOLD
FOR LIST OF 4 -TRACK TAPES AND
CLINTON
me,TC m» e6 R Aran eitYPIVdal r CAIIFnSNIA

HERMIONE

UNITED STEREO TAPES
Circle 79A

SOUND CORPORATION

120 W. OLYMPIC BLVD., LOS ANGELES IS. CALIr

CORRECTION
The price of the ALTEC 412B Biflex
speaker advertised in the November
issue was incorrectly listed as $51.00.
Correct price is $54.00.
Circle 79H

Get more FM stations with the world's most

powerful FM Yagi Antenna systems.
look let -Theme And VON*
lions" containing FM Sutton DUeclory.
Send 250 for

APPARATUS

DEVELOPMENT

CO.

Wethersfield 9, Connecticut

Circle 79E

BEST IN HI -FI VALUES!
NO
DELAY
SERVICE

All orders rushed to you
in factory- sealed cartons.

To LOOK

Write for free catalog.

AT A
SPEAKER BY

CANADA

High Fidelity Equipment
Complete Service
Complete Lines
Hi -Fl Records
Components

-

and Accessories

&LECTRO-UO10E

SOUND SYSTEMS

126

DUNDAS ST. WEST. TORONTO, CANADA
Circle 79F

RENT

stereo tapes
over 800 different albums
all major labels

LOOK

.
if you're
no further .
searching for hi -A savings.
Write
is your
require-

ments now.

Key Electronics Company
120.1( Liberty St.. N.Y. 6, N.Y.
EV

4.6071

Circle 79C

AUDIO

HOW

WI 0
PRONOUNCE IT

WEEOO

Like this connoisseur. judge a speaker by
its sound, not by its looks. With Wigo, you
get sound performance...because Wigo
puts the quality and value on the inside
where you may not see it, but you sure
can hear it! For literature, write...

no deposits on tapes rented

postpaid to and from your home

stereo-pa.rti
1608-C

CENTINELA

AVE.,

INGLEW00D,

united

udio

PRODUCTS OF DISTINCTION
202-4 East 19th St.,N.Y.3. N.Y.

Free catalog

CALIF.

Circle 79L
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Superior Quality 41-Fi Kit

OUTSTANDING DESIGN

-

INCOMPARABLE PERFORMANCE

KT-250

NEW

----`

et

KT -250

LA -250

IN KIT FORM

COMPLETELY WIRED

A completely new stereo high

CPS

1

-

89.50

1

(at normal listening

DB

level)

full range of controls enables you to enjoy the

utmost in listening pleasure in any situation. Deluxe feotures include: unique "Blend" control
for continuously variable channel separation
from full monaural to full stereo, 4- position
Selector, Mods, Loudness and Phase switches.
Alto provided are outputs for 4, 8 and 16 ohm
speakers. Hum-free operation is insured by the
use of DC on all preamp and tone control tubes.
Harmonic distortion, less than 0.25 %. IM distortion, less than %. Hum and noise, 74 db below
full output. Designed with the kit builder in
mind, assembly is simple-no special skills or
tools required. Complete with deluxe cabinet and
legs, all parts, tubes and detailed instruction
manual. Shpg. Wt., 26 lbs.
KT-250 Stereo Amplifier Kit
6.45 Down
Net 64.50
LA -250 Stereo Amplifier, wired
8.95 Down
Net 89.50

-

21,000

fidelity amplifier

with a high quality of reproduction, versatility of
operation, and distinctive styling.

50 WATTS MONAURALLY
25 WATTS
EACH STEREO CHANNEL
RESPONSE 17-

-

50 WATT INTE-

GRATED STEREO AMPLIFIER
A

64.50

ADVERTISING
INDEX

UNIQUE "BLEND" CONTROL
PREMIUM EL86 OUTPUT TUBES
SEPARATE BASS AND TREBLE CONTROLS
CLUTCH- OPERATED
VOLUME CONTROL
3rd CHANNEL OUT

KT -500 FM -AM
STEREO TUNER KIT
More than

year of research, planning and en-

a

gineering went into the making of the Lafayette
Stereo Tuner. FM specifications include grounded grid triode low noise front end with triode mixer,
double -tuned dual limiters with Foster Seeley discriminator, less thon 1% harmonic distortion, full
200 kc bandwidth and sensitivity of 2 microvolts
for 30 db quieting with full limiting at one microvolt.
The AM and

separate

3 -gang

tuning condenser, separate flywheel tuning and
separate volume control. Automatic frequency
control "locks in" FM signal permanently. Two
separate printed circuit boards make construction
and wiring simple. Complete kit includes all parts
and metal cover, a step-by -step instruction manual, schematic and pictorial diagrams. Size is
133/4" W x 103" D x 43" H. Shpg. wf., 22 Ihs.
KT -500
7.45 Down
Net 74.50
LT -SO. Same os above, completely factory wired
and tested
12.45 Down
Net 124.50

Multiplex Output for New Stereo FM
11 Tubes (including 4 dual- purpose) -}Tuning Eye
Selenium rectifier Provide 17
Tube Performance
Pre -aligned IF',
Tuned Cascode FM

FM sections hove

Dual Cathode

Follower Output

STEREO CONTROL CENTER
Solves Every Stereo /Monaural

IN KIT FORM

¡COMPLETELY WIRED

79.50

i

134.50

REVOLUTIONARY DEVELOPMENT
IN STEREO HIGH FIDELITY.
UNIQUE STEREO & MONAURAL CONTROL
FEATURES
AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d CHANNEL OUTPUT
CROSS- CHANNEL FEED
PRECISE "NULL"
BALANCING SYSTEM
RESPONSE 5- 40,000
CPS
1
DB
A

f
t

Nette Aadó

P.O. BOX 222
JAMAICA 31, N. Y.

Send FREE LAFAYETTE Catalog 600

1

1

-

DEPT. AA -6

308 pages

AND
PASTE ON

Address
City

volume controls for balancing or as
Master
Volume Control. Has channel reverse, electronic
phasing, input level controls. Sensitivity 2.2 millivolts for
volt out. Dual low- impedance outputs (plate followers), 1500 ohms. Response 540,000 cps ± I db. Less than .03% IM distortion. Uses 7 new 7025 low -noise dual triodes.
Size 14" x 43" x 10% ". Shpg. wt., 16 lbs.
Complete with printed circuit board, cage, profusely illustrated instructions, all necessary parts.
LAFAYETTE KT -600- Stereo Preamplifier kit
7.95 Down
Net 79.50
LAFAYETTE LA -600- Stereo Preamplifier, Wired
-13.45 Down
Net 134.50

CUT OUT

Name
I

Provide such unusual features as a Bridge Control, for variable cross -channel signal feed for
elimination of "ping-pong" (exaggerated separation) effects. Also hos full input mixing of monaural program sources, special "null" stereo balancing and calibrating system. Also has 24 equalization positions, all- concentric controls, rumble
and scratch filters, loudness switch. Clutch type

-

10

Apparatus Development Corporation
Audio Bookshelf
Audio Devices, Inc.
Audio Fidelity Records
Audiogersh Corp.
Audion

79
76

Barker Sales Company
Beam -Echo International, Ltd.
Bell Telephone Laboratories
Bogen- Presto
Bozak, R. T., Sales Co.

77
63
18
58

5
51

6

79

54

Bradford Audio Corporation
British Industries Corporation

2
3

Classified

78

Dynaco, Inc.

59

EICO

13

Electrodyne Corporation
Electronic Application Inc.
Electronic Organ Arts Inc.
Electro -Sonic Laboratories, Inc.
Electro- Voice, Inc.
Electra -Voice Sound Systems, Inc.

74
62
74
75
42, 43
79

Federation Nationale des Industries
Electroniques
Fisher Radio Corp.

Fukuin Electric (Pioneer)
Fukuyo Sound Co. Ltd. (Coral)

4

45, 47
39
78

Gotham Audio Sales Co., Inc.
Grado Laboratories. Inc.
Heath Company

33

66
7

-9

International Electronics Corp. (Mullard) 67
Jensen Manufacturing Company

Lafayette Radio
Lansing, James B., Sound, Inc.

Control Problem!

LA -600

III

Cov.

55. 78
Allied Radio Corp.
15, 79
Altec Lansing Corporation
American Electronics, Inc., American
71
Concertone Division
53
Ampex Corporation

31

79
Key Electronics
79
Kierulff Sound Corporation
KLH Research & Development Corporation 59
72
Koss, Inc.

KT -600 PROFESSIONAL

KT -600;

Acoustic Research, Inc.
Acro Products Company

POSTCARD

Zone.... State

Neat Onko Denki Co., Ltd.

60

ORR Industries, Inc.

75

Pickering G Company
Pilot Radio Corporation
Professional Directory

29
79
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Radio Corporation of America

Radio Shack Corporation
Rek -O -Kut Company, Inc.
Robins Industries Corp.

Coy. II
68
11

74

Sansui
Schober Organ Corp.
Scott. H. H.. Inc.
Sherwood Electronics Laboratories
Shure Brothers, Inc.

70

Sonccraft Corporation
Stereo -Parti
Superscope, Inc.

79
79

Tandberg of America, Inc.
Tannoy

57
72

61

65
1

73

35

Uher

United Audio
United Stereo Tapes
University Loudspeakers, Inc.

36, 37
41, 79
79
49

Weathers Industries
Weiss, Warren

36, 37

AUDIO

80

80
Cov. IV

52

JANUARY, 1960

ACOUSTIC RESEARCH ANNOUNCES
A NEW AR SPEAKER SYSTEM,

The AR -2a consists of an AR-2 (ten -inch acoustic
suspension woofer with a newly improved cone,
and two five-inch cone tweeters) in combination
with our 1313-inch dome-type super -tweeter
(the same one used in the AR-3).
The AR-2 has earned a unique reputation in both
home and professional use. The 13 -inch
super-tweeter that converts the AR -2 to an AR -2a
is our most nearly perfect driver -its performance, in
the high treble range, conforms more closely to the
ideal' than any of our other speaker drivers
in their frequency ranges.
AR-2a prices range from $109 to $128, depending
on cabinet finish. Except for the pine model, cabinets
are finished on all four sides. Further information
is available on request.
../1=11M1r*

'On -axis response from 7,500 cps to 20,000 cps
± 11/2 db; maintenance of excellent
(although somewhat attenuated) response
off-axis, both horizontally and vertically, is
inherent in the use of the very small, stiff
diaphragm as a direct-radiator.
is

We invite you to hear this and other models of AR speakers at the AR Music Room, our
permanent display on the west balcony of New York's Grand Central Terminal.
ACOUSTIC RESEARCH. INC.

24 Thorndike St.

Cambridge

41.

Mass.

:

A

DISTINGUISHED PATTERN OF PERFORMANCE

2It_

JAMES B. LANSING SOUND, INC.
WHERE SPECIALIZATION IS DEDICATION
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