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basic contributions to our culture

Invention of the screw propeller in 1836 by John Ericsson provided water transportation with a means
for using steam power that was far superior to any method of propulsion previously devised. In our day
radial refraction, brought to you by the faboratories of James B. Lansing Sound, Inc., provides the
best—and perhaps the ultimate—method of reproducing two channel stereophonic music in your

home. Radial refraction integrates two, balanced JBL precision loudspeaker
systems to eliminate the ““hole in the middle,” obviate “split’” soloists, and to
distribute the stereo effect over a wide area. The two, full-range, balanced
speaker systems used reproduce all of the phenomena required for full stereo
perception. Radial refraction was first used in the JBL Ranger-Paragon, a
magnificent instrument that has found its way into the great homes of audio
cognoscente throughout the world. Now a smaller unit, the JBL Ranger-Metregon,
has been designed to bring radially refracted stereo to the usual-sized living
room. No less than seven different JBL speaker systems may be used with the !
Metregon. You may wish to make use of JBL transducers you.now own for one channel, and

install matching units in the other. You may progressively upgrade your Metregon system. Write for
a complete description of the JBL Ranger-Metregon and the name and address of the Authorized

JBL Signature Audio Specialist in your community.

JAMES B. LANSING SOUND, INC., 3249 Casitas Ave., Los Angeles 39, Calif.
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THE BRITISH INDUSTRIES

Soundbng Foard

The 1959 San Francisco and Los Angeles
High Fidelity Shows have some interesting
historic significance.

For one thing, it is a full year since the stereo
record was first demonstrated on the west
coast. Of course, at that time there was very
little in the way of stereo repertoire. Only a
few labels released “samples,” and these were
“experimental” first pressings...replete with
the sounds of the bowling alley, ping-pong
balls, the ferry boat, the railroad engine—
and of course, some incidental music. Ac-
tually, this was intentional and the basic
consideration in the arrangement of the stereo
program was to achieve (for these first
pressings ‘used to demonstrate the effects of
sterec) the greatest auditory perspective...
depth...dimension.

With regard to “timing,” these records were
a “found blessing” to the few phono pickup
manufacturers who had “first” models of their
stereo pickups and demonstrated them at the
1958 California High Fidelity Shows. It may
interest you to know that certain of these
manufacturers, even without our knowledge,
had rewired the Garrard Model RC88 record
changer as the ideal instrument for use with
their stereo pickups, and then reported to
us their complete satisfaction. Incidentally, by
this time Garrard changers, already wired for
stereo, were in production. Aside from the
“handful” of stereo pickups demonstrated at
the California High Fidelity Shows a year
ago, there was little else in the way of stereo
equipment for the “stereophile.”

Of course this will not be the case when the
high fidelity industry re-visits San Francisco
and Los Angeles for the 1959 High Fidelity
Shows. Music will be plentiful — music for
everyone — from the deep classics to the ex-
citing tempo of the jazz combo. Today . ..
the stereo repertoire already amounts to
something like 2,000 selections on about 25
labels! X

Naturally, British Industries will be at the
1959 San Francisco and Los Angeles High
Fidelity Shows, and at virtually every other
high fidelity show throughout the country in
1959. As in prior years, this year with our
stereo demonstrations, we will continue to
maintain the feeling of listening within the
home . .. of enjoying a musical experience.
We will be demonstrating BIC high fidelity
components as follows:

We are using the qamnd Model

RC 88 because this changer reproduces stereo
music precisely as recorded, without intro-
ducing any disturbing or distorting factors
such as rumble or wow. in fuct, the Garrard
changer performs better than most so-called
“professional” turntables, because this changer
is actually a superb turntable combined with
a scientifically engineered aluminum tone arm
which tracks at the correct stylus pressure
without undesirable resonances. You have
the added convenience of not only being able
to play records simply by hand, but also
stached, with the assurance that they are
being handled automatically more gently than
by any human hand. This is true on a Garrard
changer and at a price much lower than you
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may have been led to expect. When consider-
ing the claims of changers “specifically de-
signed for sterco.” or turntables “to play
stereo properly,” it is well to remember that
for years Garrard changers have had all the
qualities necessary for this type of sensitive
reproduction. Now more than ever before, it
Is essential to insist on a Garrard changer,
and accept no substitute, if you want the finest
Stereo or, of course. Monaural reproduction.

The new IL IE A\ IK stereo amplifier and

preamplifier are being used to control the
sound. Leak professional quality amplifiers
are unique because they keep distortion down
to a trivial one-tenth of one percent (0.1%)
at full rated power...the lowest figure ever
achieved!” This explains why the Leak stereo
sound you will hear is so natural. and why
you could enjoy it for hours without fatigue.
Low distortion is the key to quulity stereo re-
production. Invest wisely. It is important to
remember that the amplifier and preamplifier
are the very heart of your stereo system.

You will hear the W'\arfedahz speaker
systems . . . integrated combinations of 2 or
3 Wharfedale speakers in enclosures designed
by G. A. Briggs. These systems are preferred
for stereo because of practical size, moderate
price and unusual versatility. The reason why
people so appreciate speakers and speaker
systems by Wharfedale is that Mr. Briggs
has designed them to reproduce music natu-
rally, without electronic, mechanical or
acoustic_coloration. You have only to hear
a pair of Wharfedales to realize, that in their
performance, they achieve a non-strident
musical quality. . . a quality of clean, spacious
sound that heightens the stereo effect.

A pair of C Super 8’s are used as an

alternate speaker system. You may well won-
der how such splendid sound could come
from so small a speaker enclosure. The an-
swer lics in patented RJ design principles,
which mean that no other small enclosure
can match the RJ in performance. Stereo
does create some new problems in room
arrangement which are easily solved with
versatile RJ enclosurcs.

We have prepared a series of Comparator
Guides covering the various BIC product
lines. If you have not already obtained them
at the shows. we will be happy to send them
to you. Please write. specifying the BIC prod-
ucts which interest you.

Z\é‘f

LEONARD CARDUNER

B.ILC
ENDORSED
QUALITY

Quality endorsed products of the BIC group

Garrard o Lleak o Wharfedale o R-J

River Edge . Genalex « S. G. Brown

Multicore

For complete information

address inquiries to Dept. ABI9

BRITISH INDUSTRIES CORPORATION
PORT WASHINGTON, NEW YORK
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for Ultimate Fidelity

60WATTS

by %k

Over 200 record companies, each with
its own impresario guiding variations
in recording method and technique;
but only one amplifier with the flexi-
bility and capacity to give you a uni-
formly high plateau of reproduction:

Sherwood's new 60-watt amplifier!

*outstanding honors

by most recognized

The Model S-1060 features six 7189
push-pull output tubes; 60 watts at
1%2% IM distortion; silicon rectifier
power supply; “tube-saver” delay re-
lay, DC preamp filaments. The most
compact 60-watter ever, it consumes
less power (only 110 watts) than many
20 watt amplifiers. Eleven front panel
controls include presence rise, tape
playback, scratch and rumble filters
12 db/octave, tape monitor, etc.

Model S-1060—60 Watt Amplifier, Fair
Trade $149.50; Model $-1000 1136
Watt Amplifier, Fair Trade $109.50;
either unit readily adapted to Stereo
by addition of Mode! $-4000—20 Watt
“Add-Stereo” Amplifier, Fair Trade
$109.50.

For complete specifications, write Dept. A-2.

—SHERWDOD- -

ELECTRONIC LABORATORIES, INC.
4300 N. California Ave., Chicago 18, IMlinois

The “complete high fidelity home music center” —
monophonic or sterecphonic.

bestowed, unsolicited,

testing organizations.
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The Quality Answer
For Tape-Disc

STEREO

A tape recorder with dual channel tape
electronics equal in efficiency to the
finest amplifier components . .. the
new Tandberg is designed to place the
stereo recording and reproduction of
tape and disc on the highest possible
plane. e

.-.The Quality Answer to
Stereo Recording

To ‘Record’ Stereo Disc on Tape—To Pre-

serve the Original Quality
® Stereo Disc Inputs built-in to take
the output of any stereo changer
or turntable,
To Make Live Stereo Professional Recordings
® 4-Track Stereo Recording at all
three speeds provide maximum ver-
satility and economy
To ‘Record’ Stereo Off the Air From Any
Broadcast Source
® Four ‘Record’ Inputs meet every
recording requirement, including the
mixing of any inputs.

...The Quality Answer to
Stereo Playback

To Playback Stereo With a Quality That
Meets the Test of the Most Critical Ear
® Two Amplifiers Built-in for port-
able stereo—plus two cathode fol-
lower outputs for tape deck stereo.
To Be Completely Versatile In Operation
® Exclusive Tandberg 4-Track Design
sets a new standard in professional
record/playback quality.
To Provide Top Performance
precedented Tape Economy
® Slow-Speed Quality cuts tape costs
75%.

and Un-

® Exclusive Tape Motion provides pro-
fessional performance at 17 i.p.s.
and 334 i.p.s.

Stereo Playback—Stereo Record
For Disc and Tape
You Can Have It All

With A Tandberg Tape System

Ask your local hi-fi dealer for a
Tandberg demonstration. For further
information write—

f
wlandberd s perich inc.

10 EAST 52nd STREET ¢ NEW YORK 22, NEW YORK
L
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JOSEPH GIOVANELLI"

Tuner Sensitivity and Quieting

Q. Can you tell me whether it is possible
to have an FM receiver which will com-
pletely suppress ignition noise interference
even when the latter appreciably exceeds
the desired signal? If not, what type of
circuit most nearly approaches this ideal?
Can you explain exactly how the sensitivity
in mv for 20 db quicting is obtained for
M tuners? Judging by the advertisements
in AupIO and other magazines, there are
two or more methods in use. What does
absolute sensitivity mean? What is the
theoretical limit of sensitivity of an FM
tuner? B. H. Murdoch, Belfast, Northern
Ireland

A. The only answer 1 ean give with re-
gurd to a tuner having perfect suppres-
sion, is that there is no such thing as per-
fection. Any limiter ean be upset when
overloaded with noise signal. The amount
of signal needed to accomplish this will
depend upon both the strength of the de-
sired signal and upon the design of the
limiting ecireuit. Probably the closest ap-
proach to this ideal is the diseriminator
circuit, preceded by two limiters. Following
very closely behind this is the ratio de-
teetor preceded hy a single limiter and
containing stifft AGC. As a matter of faet,
the diseriminator eireuit should also em-
ploy some AGC, especially at the front end.
This is because a tuner must handle signals
of greatly varying strength. In the New
York area, for example, it is possible to
receive signals as strong as 0.5 volt (yes,
15 volt) at the antenna terminals. At the
other extreme, the tuner must acecept sig-
nals as small as 2 microvolts and still
manage to quiet satisfactorily. That’s ask-
ing a lot of a front end, and it is the
reason that AGC is very mueh needed.
Notice that with the diseriminator cireuit,
two limiters arc needed, whereas with the
ratio detector, only one is needed. This
comes about because the ratio deteetor
cireuit has inherent limiting properties.
Further limiting would only reduce i.f.
gain, and this would serve no useful pur-
pose.

Now, let’s go into the problem of sensi-
tivity and quieting. There are several
methods for measuring these two quanti-
ties. When these are applied properly and
interpreted correctly, theyv mean much the
same thing. The standard employed by the
Institute of Radio Engineers may be sum-
marized as follows: What voltage, when
fed into a 300-ohm input, will give 30 db
quieting, when 22.5 ke deviation is applied?
Notice that there are two other terms
which must be taken into account hesides
input voltage and the number of db of
quieting. These are the input impedance
and the amount of deviation, or percentage
of modulation. If we make our measure-
ments at an impedance of 72 ohms and
feed the same power to the input, the
voltage appeunring at the antenna terminals
will be half that which would be obtained
at the 300-ohm impedance. This mneans that
if our tuner requires four mierovolts for
30 db of quieting at 22.5 ke deviation and
at an impedance of 300 ohms it will need
only two microvolts for the same degree
of quieting when an impedanee of 72 ohmns
is employed. This sounds like an improve-
ment, but a 72-ohn antenna system gives
us only half the signal voltage provided by

* 3420 Newlirk Ave., Brooklyn 3, N. Y.
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a 300-ohm antenna system. Naturally it is
assumed that both antennas are of equal
efficiency; and that they are in identical
locations. In other words, the two measure-
ments are, for all purposes, identical.

Next, we come to the matter of deviation.
The I. R. E. used 22.5 ke hecause it cor-
responds to 30 per cent modulation. This,
in turn, is roughly equal to average pro-
gram level whose peaks are 10 db higher,
equaling 100 per cent modulation. This
figure was selected because people listen to
average program level most of the time,
rather than to peak levels. The Institute
reasoned, therefore, that mnoise impairs
average level more than it does peuk levels
because the average signal strength is
weaker than peaks. Other methods, how-
ever, make use of a deviation of 100 per
cent, 75 ke, as the basis for their quieting
measurements. This gives us an apparent
improvement of slightly more than 3:1.
Our tuner whieh required four microvolts
for 30 db of quieting will now require only
1.333 microvolts and actually slightly less,
for 30 db of quieting. If we use an an-
tenna system and input eircuit designed
for 72 olms impedance, we will have a
tuner requiring only 0.666 mierovolt for 30
dh of quieting. That sounds like a pretty
good tuner, but it's no better than our
original model, or should I say, “no better
than our original specifieations,” since we
have really done nothing at all to the
tuner. Actually, it’s all in how you interpret
the figures.

We can go even further in our direction
of smaller and smaller input voltages for
good quieting. All we need do is to assume
that good limiting ean be had with 20 db
suppression, rather than 30 db. We need
only '3 as much signal to obtain this de-
gree of suppression, and our figures are
growing small indeed, but then, so is our
suppression. There are other factors which
affect suppression.

There are other factors, however, which
ciused the standards committee of the In-
stitute of High Fidelity Manufacturers,
Inec., to propose a new set of standards.
Theyv note {hat as the signal strength de-
creases, not only does the noise increase
hut so does the distortion. This increased
distortion is largely caused by a narrowing
of the 1i.f. band-pass. Therefore, the
standards committee of tle Institute of
High Fidelity Manufacturers conceived the
idea of a total nsable signal measurcment.
The method for making this measurement
can be summed up as follows: What signal
voltage, at an impedance of 300 ohms, and
at a 75 ke deviation, will be required to
cause a signal at the output of the tuner
which shall consist of 3 per cent total noise
and distortion? The method deseribed takes
hoth these faetors into account, and this
method is quite valid. However, it certainly
is going to add mueh confusion to already
troubled waters.

Lastly, you wanted to know what is
meant by absolute sensitivity. It is ap-
proximately 0.71 mierovolt for 20 db of
quieting, at a deviation of 22.5 ke. The
reason thiat no greater sensitivity is possi-
ble is that the input ecircuit will contain
noise of its own which will be 20 db below
this value. Tt should be stated that this
measurement is based upon an input
impedance of 300 ohms. Any impedance
generates its characteristic amount of
noise, and there is no way we can prevent
this, unless this impedance were placed at

AUDIO e FEBRUARY, 1959



PAGE

Serving the owners of Garrard—
world’s finest record playing equipment—
and other discriminating listeners.

Precision Stereo Arm
for optimum performance with
any stereo or monaural cartridge

S @ 4L“ @1@5@
' i

=,
———
i

There’s a Garrard for every high fidelity system,
Fully wired for Monaural and Stereo records.

= i_, = <
(\/"“é ?;: e

v
RC98 RCB8 RC121/T3 TPA/32 301 4HF Model T/I0
Super Deluxe Intermix Stereo Transcription Transeription Manual
Changet Changer Changer Tone Arm Turntable Manual Player Player
367.50 $54.50 342.50 $19.50 $89.00 $59,50 $32.50

GARRARD SALES CORPORATION, oiv. of British Industries Corp., Port Washington, N. Y.

Canadion inquirles to Chas. W, Pointon, Lid., 6 Alcina Ave., Toronto
Terrltories other thon U.5.A. ond Canada to Garrard Engineering & Mig. Co., Ltd., Swindon, Wilts., England
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New Comparator Guide —

[ « Guide — FREE

] Garrard Sales Corporation, Dept. GB-19

| Port Washington, New York.

| Please send your new comparator guide
| which compares all Garrard players and
| their advanced features.

i Name____

r Address S

; City__ — State.
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To Your City ...

HIGH FIDELITY

SHOWS

SEE and HEAR the latest in STEREO-HIGH FIDELITY

from leading high fidelity manufacturers . . .

Don’t miss these public showings
of Hi-Fi Equipment . . . from
the most economical units for the
budget-minded to spectacular
home music theatres . . . com-
pare and enjoy them all.

*Complete Hi-Fi Systems and
Components.

*Amplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables
and Record Changers — Phono
Cartridges — Microphones —
Music Control Centers —
Speakers.

*Speaker Enclosures and Equip-
ment Cabinets — Finished and
Assembled or Do-It-Yourself
Kits.

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW

RIGO SHOWS 1959

March 6,7, 8 Denver Cosmopolitan
March 20, 21, 22 Baltimore Lord Baltimore Hotel
April 3,4,5 Pittsburgh Penn-Sheraton Hotel
April 10, 11,12 Buffalo Statler Hotel

ADMISSION 75¢

RlGo Elltel'pl'ises Inc. 500 N. Dearborn, Chicago 10, Ill.
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temperature of absolute zero, which
would of course eure the random noise
generated across the impedance, but so
plaeing the impedanee would pose grave
problems for the tuner manufacturer.

Wlen making any measurement where
impedance is a factor, it is important that
the input to the tuner be truly mateched if
valid results are to be obtained. Most
signal generators have outputs of 50 or 72
ohms. Equal values of resistance should be
placed in each leg of the generator, and the
total should equal the impedance of the
tuner input. Only balanced generators
should be used, sinece an unbalanced unit
will introduce standing waves which will
affect the validity of the measurement. If
an unbalanced generator were used, how
ever, all the padding resistance would have
to be placed in the hot side of the line.

I wish to thank Mr. Leonard Feldman,
president of Madison Fielding Corp.,
Brooklyn, N. Y., for his invaluable assist-
anee in compiling this material.

High Fidelity Equipment and Dampness

Q. I have just purchased an Altec Lans-
ing 820C speaker for my seashore home.
Though I have the house on low heat all
the time, dampness is ever present at the
shore, and I have been told that dampness
will affect the puper cones of the speakers
or possibly cause the speakers themselves to
rust.

I would welcome your best opinion as to
whether 1his dampmess would also have
some adverse effect upon amplifiers, pre-
amplifiers, etc. What means, chemical or
otheruise, might be employed to overcome
this? John Sabritt, Philadelphia, Pa.

A. You are quite correet in your concern
as to what dampness ean do to high fidelity
equipment. Of course, much depends upon
the degree to which the equipmnent is ex-
posed. Extremely damp, salty air can easily
cause cones to go off center, and can ecor-
rode many ot the parts of your equipment,
leading to a breakdown of many of the
capacitors and to freezing of the controls.

Fortunately, there are things whieh can
be done to overcome this problem partially.
One thing which ean be done is to place
siliea gel in the boxes or cabinets in which
the equipment is contained. In addition,
vou could include in each cabinet to be
protected, a deviee known ns a Damp-
chaser. This deviee is used extensively by
piano tuners and manufacturers to keep
pianos dry and at a constant temperature.
These devices are also used by many
manufaeturers of electroniec organs to pro-
teet the chassis of these instruments from
the ravages of dampness. The Dampehaser
is nothing more than a heating clement.
Its purpose is to raise the temperature of
the deviee being protected two to four
degrees above the surrounding tempera-
ture; this simple aet will reduce condensa-
tion. These units are available in several
sizes, and I would recommend that you use
the largest possible size.

Once the equipment being protected is
turned on, its own operating temperature
will be sufficient to avoid condensation.
Because of this, the Dampchaser need not
operate ut this time. This ean be aceomp-
lished quite easily. Simply connect the line-
cord of the Dampchaser across the termi-
nals of the switeh of your system. When
the device is turned on, the Dampchaser is
automatieally shorted out of the circuit.
When the equipment is turned off, current
can flow through the device. Since the
power consumed is very small compared to
the deviece being protected, most of the
voltage will be developed across the Damp-
chaser, and almost none across the primary
of the power transformer. y:
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o Bright gold finish “Micrometer Preci-

sion’” land & groove tyse three-speed
control with automasic ‘On-Off’’
microswitch

Bright gold finish four ferminal stereo
head with three slides

Brand new ‘'Stereo Cempliont’’ vis-
<ous damped arm in gold crackle
finish

Heovy, 'Rumble-Proo®’’ steel base-
plate finished in gold crackle

Four and one-half pound polished
gold finished turntoble.

“Magic Magnet” vernier speed con-
trol varies pitch more than a third of
an octave!

Needle brush avtomarically dusts
needle when arm is returned to rest
and moy be removed to dust records

Hand-rubbed, piano finish cabinet
.base

Model .25B12GST

“Musicmaster’’
WoW.civrnd exceeds NARTB specs.
Rumble........ccccooiie within 44 db.
Speeds.......cociiiiiiiinnnn 33'4, 45, 78
Mounting Space

Depth ... ... 14"
Width

Over-all Height, 82"

ALL SPECIFICATIONS '\

SUBJECT TO CHANGE ' f
WITHOUT NOTICE ~ 4
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A GOLD PLATED

STEREOPLAYER!

Wow'" and Rumble” — literally at the van-
ishing point . .

Performance exceeds the most critical stereo
qualifications

AND UNDERNEATH

Precision four-pole motor HAND BALANCED at 20,000 RPM!
HAND LAPPED spindle bearing, fitted to tolerance of % of

1/1000th”

SEE YOUR DEALER OR WRITE ...

ELECTRONIC importers inc.
Philip D. Hamlin, President

SEATTLE 1, WASHINGTON

2128 THIRD AVENUE

WWW americapradiohistory com

Shipping Weight, 27 Lbs.
Het Weight, 21.5 Lbs.

Complete as shown
(Cartridge not included)

$79.95




ELIMINATES HUM

thanks to special construction |
and Mu Metal Shielding! |

STEREOTWIN 200

magnetic stereo hi-fi cartridge
that tits all record changers
and standard tone arms

Now *445° formerly $59.50

audiophile net

STEREOTWIN is the perfect cartridye
for stereo and monaural. No modifi-
cations or changes required in your
record-playing equipment, since
STrEREOTWIN 200 is perfectly shiclded to
eliminate hum! Instant stylus replace-
ment. Completely compatible for both
stercophonte and monophonic repro-
ductions. And now at a new low price!

SPECIFICATIONS: Magnetic cartridge « 7
mil diamond stylus * transient response
within 2 db from 20 to 20,000 eps * no
magnetic pull * instant stylus replice-
ment ¢ fits all standard tone arms and
record changers * eliminates hum problem.

The Turntable That Changes Records

MIRACORD XS-200

No other record-player has all these
features: Plays sterco and monaural
+« heavyweight, professional-type
turntable » push-button eontrolled «
Magie Wand spindle s automatie man-
ual player » automatie record changer
o intermixes 10” and 12” « plays all 4
speeds « free tone arm « 4 pole motor

5675°audiophile net

FAR AHEAD) THE FINEST BY FAR
Available at selected dealers.

i

&

For Free catalogue, please write Dept. A
AUDIOGERSH CORP.

514 Broadway, New York 12, N.Y.
WORTH 6-0800

LETTERS

Stereo Cartridges

SIk:

Reference your review of General Elec-
tric Stereo Cartridges in the December
issue. We feel we miuy be able to add fur-
ther useful information for vour readers
on the subjeet of hum in stereo systems, as
the result of our tests with G-E and other
popular magnetic eartridges in a number
of different reeord changers.

As the review mentioned, hum does not
seem 10 be much of a problem with most
turntables. As for changers, our tests
showed that hum pickup from changer
motors is not serious in a good proportion
of those tested.

In general, we found no problems with
changers whiech have four-pole motors with
a full four coils. At the other end of the
seale, we found a high possibility of hum
generation in a changer with a two-coil
motor directly beneath the cartridge. One
popular ehanger with a two-coil motor,
however, produced very little hum. This
motor has a heavy iron cross-section, and
is located well away from the pickup. Its
position, besides the faect that it appears
to operate at a very low flux density, re-

| sults in a very low radiated hum field.

Our tests showed the other major souree
of hum to be plono input wiring and
grounds. To assist in correeting this, we
recently published a 16-page booklet on
cartridge econnections and input wiring.
The booklet is available without charge
from our dealers or from our plant.

In summary, we feel that record-changer
performanee of our stereo cartridges
should be highly satisfactory providing
(1) the changer motor meets the design
criteria as noted above, and (2) the ear-
tridge econnections and input wiring are
made or changed sccording to our recom-
mendations.

W. W. DEaN,

Manager, Audio Components
Eugineering,

General Electric Company,

West Genesee Street,

Auburn, N. Y,

Large Box or Small Box

SIk:

Messrs. Williams and Noval, in aceept-
ing my invitation to explain their state-
ment about unvented speaker enclosures—
“A large box always allows more and
cleaner bass than does a small box”—have,
I am afraid, missed my point.

The substance of their answer is that the
statement referred to only applies when
the same speaker is used in both the small
and lurge boxes being eompared. This may
seem at, first to he a reasonable limiting
condition, until one realizes that there are
speiker mechanisms specifically designed
for a small box and entirelv unsuitabld
for «a large one.

When the first AR-1 ueoustie suspension
speiker system was introdueed, the final
resonant frequeney of the mounted woofer
(43 cps) was, to my Lnowledge, at least
as low as any closed box system available
commereially, and lower than the free-air
resonanee of many, if not most, speaker
mechanisms. I believe that this is still true
today.

Thus Messrs. Williams and Novak, in
not accepting my assumption of the same
final resonant frequeney in small-box and
large-box systems (an assumption which
implies the use of different woofer mecha-
nisms), invite the reader to compare small-
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box bass performance, not with ezisting
large-box systems, but with a non-existent
system comprigsing a ‘“high-compliance”
speaker in a large box. Yet the high-com-
pliance speaker mechanism, in its current
subsonie-resonance form, owes its design to
predicated use in a small box.

The letter shows a graph in whieh the
mounted resonant frequency of a speaker
system is reduced by more than an octave,
and performance presumably improved, by
substituting a large box for a small one.
This is a perfectly valid analysis for a
speaker with conventional suspensions. On
the other hand, an AR-1 woofer mechanism,
mounted in a box so large as to allow a
final resonant frequency of 20 eps, would
provide inferior performance through in-
creased bass distortion and/or severely lim-
ited power handling ability. This is due to
the faet that voice-coil exeursions, for
constant electrical input, would continue
to increase (by a faetor of four for each
lower octave) below 43 eps. The original
resonant point acts as a protective device,
by limiting excursion at lower frequencies.

The AR-1 has a voice coil half an inch
longer than the gap, allowing a half inch
of exeursion without changing the amount
of copper immersed in the gap. This is an
unusually conservative design; speakers
with less voice-coil overhang relative to
their cone area should not be used at as
low a resonant frequency if they ure to
handle equivalent bass power as direct
radiators. When the speaker suspensions
are themselves stiff enough to provide a
resonant frequency high enough for the
necessary protection against over-large bass
exeursions, of course, the larger the box
the better.

In short, a direct-radiator speaker sys-
tem has an optimum resonant frequency (a
point explained in my patent! on the
acoustic suspension system), and.the de-
signer is free to determine what propor-
tion of mechanical and acoustical elements
he will employ to achieve this resonant
frequency. Box size, in relation to the par-
ticular speaker used, merely indicates what
part of the elastic restraint is mechanieal
and what part acoustie. In the acoustie sus-
pension svstem acoustic stiffness is a sub
stitute for, not an addition to, conventional
mechanieal suspension stiffness.

A brief comment on the remarks about
speaker Q: The AR-1 has a (), when driven
by an amplifier with a high damping faetor,
of less than 1. (Beranek,? ineidentally, sug-
gests that the Q of a direct-radiator, for
good transient response, should be less
than 1.36).

I originally controlled the Q of the
“grandaddy” of the AR-1 at will by a
series of small holes in the ecabinet. Al
though this is a perfeetly valid design ap-
proach, T found the results with lower Q's
unsatisfactory and I stopped up the holes
with plastie wood.

EpGgir VILLCHUR,
Acoustic Research, Ine.,
24 Thorndike St.,
Cambridge 41, Mass.

Maybe it WAS True!

Sik:

The recent article by Mr. Mahknit de-
seribing the Steampax recorder is positive
proof that Ameriean industry ecan meet

(Continued on page 10)
1 U. 8. Patent No. 2,775,309,

2 “Acousties,” Leo L. Beranek. MeGraw-
11ill Book Co., 1954, p. 226.
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HEATHKIT

- style
o performance
« quality

eoﬂl 30% c(’M .
o e BT Superbly designed cabinetry to house your complete sterco system.

il Delivered with pre-cut pancls to fit Heathkit AM-FM tuner (PT-1}),
sterco preamplifier (SP-1 & 2) and record changer (RP-3). Blank
panels also supplicd to cut out for any other equipment you may now
own. Adequate space also provided for tape deck. speakers, record
storage and amplifiers. Speaker wings wil. hold H=zathkit 8S-2 or
other speaker units of similar size. Available in unfinished birch or
mahogany plywood.

STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $§ 4995

Shpg. Wt. 162 Ibs.

MODEL SC-1 (speaker enclosure) $ 3995

Shpg. Wt. 42 Ibs. each

MONAURAL-STEREO PREAMPLIFIER World's largest manufacturer of
KIT (Two Channel Mixer) electronic instruments in kit form

MODEL SP-2 (stereo) $596.95 Shpg. Wt. 15 Ibs. . e
HEATH COMPANY

MODEL SP-1(monaural; $37.95 Shpg. Wt. 13 Ibs.
MODEL C-SP-1 (conver:s SP-1to SP-2) $21.95 Benton Harbor, 25, Michigan

Shpg. Wt. 5 Ibs.

Special “building block’> design allows you to ; = 3% :

purchase instrument in manaural version and add P " U a t)bsldiary of Daystrom, Inc.
stereo or second channel bater if desired. The SP-1 N

monaural preamplifier features six separate inputs
with 4 input level controls. A function selector
switch on the SP-2 provides two channel mixing.
A 20’ remote balance control is provided.

HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $6 495

'] Turntable quality with fully automatic

features! A unique ‘“‘turntable pause” allows

record to fall gently into place while turntable is stopped. The tone
arm engages the motionless record, and a friction clutch assures
smooth start. Automatic speed selector plays mixed 334 and 45
RPM records regardless of sequence. Four speeds aveilable: 16, 3314,
45 and 78 RPM. Changer complete with GE-VR-I1 cartridge with
diamond LP and sapphirc 78 stylus, changer base, stylus pressurec

PROFESSIONAL STEREO-MONAURAL gauge and 45 RPM spindle. Shpg. Wt. 19 Its.
AM-FM TUNER KIT
MODEL PT-1 $8995 “EXTRA PERFORMANCE'’ 55
The 10-tube FM circuit features AFC (automatic WATT Hi-FI AMPLIFIER KIT
frequency control) as wel. as AGC. An accurate A real work horse packed with top quality
tuning meter operates on both AM and FM while features, this hi-fi amplificr represents a —
a 3-position switch selects meter functions without remarkable value at less than a dollar per  * 4
disturbing stereo or monaural listening. Individ- watt. Full audio output at maximum ]
ual flywheel tuning on both AM and FM. FM damping is a true 55 watts from 20 CPS A
sensitivity is three microvolts for 30 db of quieting. to 20 ke with less than 29 total harmonic MODEL 'W7-M $5495
The 3-tube FM front end is prewired and pre- distortion throughout the entire range.
aligned, and the entire AM circuit is on one printed Featuring famous *‘bas-bal” circuit, push-
circuit board for ease of construction. Shpg. Wt. pull EL34 tubes and new modern styling.
20 ibs.. Shpg. Wt. 28 Ibs.
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“BOOKSHELF'' 12 WATT AMPLIFIER KIT
MODEL EA-2 $2895

There are many rcasons why this attractive amplifier is such a tre-
mendous dollar value. You get rich, full range, high fidelity sound
reproduction with low distortion and noise . . . plus ““modern styling’.
The many features include full range frequency response 20 to 20,000
CPS =1 db with less than 19, distortion over this range at full 12
watt output—its own built-in preamplifier with provision for three
separate inputs, mag phono, crystal phono, and tuner—RIAA cqual-
1zation—separate bass and treble tone controls—special hum control
and it's casy-to-build. Completc instructions and pictorial diagrams
show where every part goes. Cabinet shell has smooth lcather texture
in black with inlaid gold design. Shpg. Wit. 15 Ibs.

cathode-fi

+115 db :

available program so is provided for LP, RIA
8 )

pg. Wt. 7 lbs.

HIGH FIDELITY TAPE
RECORDER KIT
MODEL TR-1A $9995 MODEL TE-1 $3995

Includes tape deck assembly. pre Shpg. Wt. 10 1bs. (Tape Preamplifier Only)
amplitier and roll of tape.

The model TR-1A provides monaural record/playback with fast
forward and rewind functions. 7Y and 334 IPS tape specds are
sclected by changing belt drive. Flutter and wow are held to less than
0.357. Frequency response at 715 IPS +2.0 db 50-10,000 CPS, at
334 IPS +2.0 db 50-6,500 CPS. The model TE-I record, playback
tape preamplifier, supplied with the mechanical assembly, provides
NARTB playback equulization. A two-position sclector switch pro-
vides Tor mike or line input. Scparate record and playback gain
controls. Cathode follower output. Complete instructions provided
for casy assembly. Signal-to-noisc ratio is better than 45 db below
normal recording level with less than ¢, total harmonic distortion.
(Tape mechanism not sold separately). Shpg. Wt. 24 Ibs.

HIGH FIDELITY AM TUNER KIT
MODEL BC-1A $2695

Designed especially Tor high tidelity applications
this AM tuncer will give you reception close to
FM. A special detector is incorporated and the
IF circuits are “‘broadbanded™ for low signal
distortion. Sensitivity and selectivity are excellent
and quiet performance is assured by a high
signal-to-noise ratio. All tunable components
are prealigned before shipment. Your “*best buy™
in an AM tuner. Shpg. Wt. 9 1bs.

HIGH FIDELITY FM TUNER KIT
MODEL FM-3A $2695

For noise and static-free sound reception, this FM
tuner is your least expensive source of high fi-
delity material. Efficient circuit design features
stabilized oscillator circuit and broadband IF
circuits for full fidelity with high sensitivity. All
tunable components are prealigned before ship-
ment. Edge-illuminated slide rule dial. Covers
complete FM band from 88 to 108 mc. Shpg.
Wt. 8 ibs.

“UNIVERSAL' 12 WATT
AMPLIFIER KIT

MODEL UA-1 $2195

Ideal for sterco or monaural applications, this
12-watt power package fcatures less than 27,
total harmonic distortion throughout the cntire
audio range (20 to 20,000 CPS) at full 12-watt
output. Usc with precamplifiecr models WA-P2
or SP-1 & 2. Taps for 4, 8 and 16 ohm speakers.
Shpg. Wt. 13 Ilbs.

e

HEATHKIT

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS
Heathkit hi-fi systems are designed for maximum flex!-

bility. Simple conversion from basic to compiex systems
or from monaural to stereo is easily accomplished by

adding to already existing units. Heathkit engineering
skill Is your guarantee against obsolescence. Expand

.your hi-fi as your budget permits . . . and, Iif you like,
spread the payments over easy monthly instaliments
with the Heath Time Payment Plan.
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CONTEMPORARY
Model CE-1B Birch CHAIRSIDE ENCLOSURE KIT

Model CE-1M Mahogany MODEL CE-1 $4395 cat

Control your complete home hi-fi system right from
your easy chair with this handsome chairside en-
closure in either traditional or contemporary mod-
els. It is designed to house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and the WA-P2
preamplifier, along with the RP-3 or majority of
record changers which will fit in the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on either right or left side as
desired during the construction, and the lift-top
lid in front can also be reversed. All parts are pre-
cut and predrilled for easy assembly. The con-
. temporary cabinet is available in either mahogany
. . X TRADITIONAL or birch, and the traditional cabinet is available in
¢ Maximum Overall Dimensions: Model CE-1T Mahogany  mahogany suitable for the finish of your choice.
18" W.x 24" H.x 35);," D. All hardware supplied. Shpg. Wt. 46 Ibs.

¢ No Woodworking Experience
Required For Construction.

e All Parts Precut & Predrilled
For Ease of Assembly.

1000000000000000000000000000000000000000000008000

IT'S EASY .. . IT'S FUN
AND YOU SAVE UP TO ¥
WITH DO-IT-YOURSELF HEATHKITS

Putting together your own Heathkit can be one of the most
exciting hobbies you ever enjoyed. Simple step-by-step in-
structions and la-rge pictorial diagrams show you where
every part goes. You can’t possibly go wrong. No previous
electronic or kit bujilding experience is required. You'll
learn a lot about your equipment as you build it, and, of
course, you will experience the pride and satisfaction of
having done it yourself.

“*BASIC RANGE" HI-FI SPEAKER SYSTEM KIT
The modest cost of this basic speaker sys-
tem makes it a spectacular buy for any
hi-fi enthusiast. Uses a1 8" mid-range
woofer and a compression-type tweeter to
cover the frequency range of 50 to 12,000
CPS. Crossover circuit is built
in with balaace control. Im-
pedance is 16 ahms. Power rat-
ing 25 watts. Tweeter horn ro-
tates so that the speaker may
be used in eithar an upright or
horizontal position. Cabinet is
made of veneer-surfaced fur-
niture-grade slywood suitable
forlight or dark finish. All wood
parts are precut and predrilled

MODEL SS-2 $3995 for casy assembly. S?\pg. Wit.
Legs: No. 91-26 Shpg. Wt. 3 Ib. $4.95 26 Ibs.

DIAMOND STYLUS HI-FI

PICKUP CARTRIDGE LEGATO HI-FI SPEAKER SYSTEM KIT
MODEL MF-1 $2696 MODEL HH-1 $29995
Replace your present pickup with the MF-1 The startling realism of sound repro-
and enjoy the fullest fidelity your library of duction by the Legato is achicved
LP’s has to offer. Designed to Heath specifica- through the use of two 157 Altec
tions to offer you one of the finest cartridges Lansing low frequency drivers and a
available today. Nominally flat response from specially designed exponential horn
20 to 20,000 CPS. Shpg. Wt. 1 1b. with high frequency driver. The special
crossover network is built in. Covers
SRANGE EXTENDING" HI-FI 2510 20,000 CPS within +5db. Power
SPEAKER SYSTEM KIT rating 50 watts. Cabinet is constructed

of 34" wveneer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your

The SS-1B employs a 15" woofer and super
tweeter to extend overall response of basic
58-2 speaker f”.’"? 35 o !6'000 CPS i§ db. choice. All parts arc precut and pre- \
Crossover circuit is built in. Impedance is 16 drilled for casy assembly. Shpg. Wt

ohms, power rating 35 watts. Constructed of 195 Ibs ! : i -
34" veneer-surfaced plywood suitable for light )
or dark finish. Shpg. Wt. 80 Ibs.

COMPANY < BENTON HARBOR 25, MICH.

MODEL SS-1B pioneer in a $ilbs/d/ary of Daystrom, Inc.
“do-it-yourself”’
$9995 i e = O Please send the Free Heathkit catalog.
electronics
Enclosed find $........ name

Please enclose postage
for parcel post—express
orders are shipped de-
livery charges collect. address

All prices F.O.B. Benton
Harbor, Mich. A 20% de-
posit is required on all
C.0.D. orders. Prices .
subject to change with-  City & state
out notice.

SEND FOR FREE CATALOG

Describing over 100 easy-to-bulld
kits in hi-fi, test, marine and ham
radio fields, Also contains com-

QUANTITY ITEM MODEL NO. PRICE

plete specifications “and sche-
matics.
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| LETTERS

| (from page 6)

the challenge and produce a badly needed
deviee, with features beyond the wildest
expectations, The article stirred muech ex-
citement among the members of our engi-
neering staff. We wish to compliment Mr.
Mahknit and the Steampax Corporation on
their revolutionary econtribution to audio
art.

We have acquired one of these machines
and have been using it the past weeks with
gratifying results. We have, however, in-
corporated a few changes to make the unit
more efficient. The biggest improvement
was that of changing the method of steam
generation. We used a special generator
utilizing photosynthesis as a means of sub-
liming ice into steam without the addition
of heat. (A rigorous mathematical treat-
ment of this method appeared in the Jour-
nal of the Hawk Run Chowder and March-
ing Society in February, 1953.)

This is a very efficient system—41.65
ergs input delivers 43.9 db of usable out-
put; this conforms to an efficiency of
1.05 x 103 per eent. The unit is small, about
the size of a sewing thimble, but quite
heavy relative to its size. The weight arises
through the necessity of making the com-
bustion chamber from neutrons to with-
stand the tremendous pressures. This is the
same generator as used on our Model
BlaT-4 combination calliope and stern-
wheeler steamboat.

The other changes made were small ones,
such as utilization of an extra handle to
make the apparatus completely portable,
and the addition of a 1-farad eapacitor
aeross the original .0004-ohm resistor in
the flyball governor feedback system to
stop a slight tendeney of the governor to
oseillate.

We wish the Steampax Corporation sue-
cess in their venture, because this is truly
a great step forward in science.

WOLFGANG LUDWIG GLUCK, President

Gluek Loudspeaker, Paddlewheel, and
Calliope Company,

Tuskatawny, Pennsyltucky

Industry People. ..

PEOPLE AND THINGS. Herbert H.
Borchardt, president ot the Recoton Cor-
poration, announces the resignation of
Jack Karns as vice-president. Alfred Wish,
formerly secretary, has been elected vice-
president, and Hank Miller, midwest sales
manager, has been elevated to national
sales manager . . . Stephanle Sass, forn-
erly girl Friday to the late, beloved Adolph
Gross, has joined Avnet Electronics Corp.
as new products manager . . . James Molr,
who contributes with fair regularity to the
pages of AUDIO, is the new technical di-
rector for Goodmans Industries—he as-
sures us that his new position will do
nothing to modity his rate of contribution
to AUDIO.

Lawrence J. Epstein has resigned as di-
rector of sales and merchandising for Uni-
versity Loudspeakers, Inc., to accept the
post of vice-president in charge of sales
and promotion with United Audio Prod-
ucts, Inec. . . . Syd Wimple has resigned
the presidency of Rockbar Corporation to
organize S. Wimpie Associates, Inc., at
Mamaroneck, N. Y. The firm will act as
sales and engineering representatives for
a group of manufacturers in the electron-
ics fleld . . . Stanley Neufeld, formerly
jobber sales manager, for Rockbar Corpo-
ration, has been appointed vice-president
in charge of sales for Brand Products,
Inc. . . . The entire record and hi-fi indus-
try was shocked to learn of the death on
January 1 of well-known well-liked Neil F.
Harrison, publisher of ""Record and Sound
Retailing.”

Dynamic Sideband Regulation
This exclusive KNIGHT circuit devel-
opment (patent applied for) makes
minimum distortion of FM; actually
reduces distortion caused by over-

possible very high sensitivity and
modulation at the FM station.

sk D-S-R

only 312952asy terms: $12,95 down
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royalty of value’ features

£

knight KN120 deluxe stereo FM-AM tuner with exclusive D-S.R*
Separate FM and AM sections for simultaneous or separate operation ¢ Dual limiters on FM

Tuned RF stage on FM and AM » Less than %4% IM distortion for RF signals over 20 uv -

3-position AM bandwidth switch ¢ Cathode follower multiplex output jack ¢ Four cathode follower

main outputs ¢ Two '‘Microbeam’’ tuning indicators ¢ Edge-lighted 914" tuning scale; Flywheel

tuning for both FM and AM ¢« Handsome solid aluminum front panel, gold anodized, with beige

leathertone case » U.L. Approved + One-year guarantee.

compare these
order from ALLIED RADI O 100 N. Western Ave., Dept. 17-B9, Chicago 80, Il

created by ALLIED RADIO

knight’
the Koyaltg, of Vodue i
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See the world's largest selection of everything in
stereo; all the new KNIGHT components and sys-
tems; every famous line—it's your complete
money-saving guide to hi-fi. FREE—write today.
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HALF TRACK?
QUARTER TRACK?

VIKING ESQ HEAD ASSZMBLY

We believe it is time for a factual statement on quarter track tapes anc tape record-
ing. As a novelty, and in keeping with the constant trend toward miniaturization,
there is today a considerable interest in home recording of quarter track (four

track) tapes.

The laminated quarter track heads used on Viking decks may be used interchange-
ably with the half track heads for recording, and will provide for proper bias
and equalization at 3% ips tape speed. On special order, Viking will provide
quarter track erase heads, permitting monaural and stereo erase aad recording
of four track tapes.

However, the serious audio recordist will weigh these factors:

Quarter track heads provide a track width of only 43 mils as compared to
eighty mils—equivalent to almost six db of absolute signal-to-noise ratio.*

Reduttion of tape speed to 3% ips, instead of 7% ips, does not result in again
kalving the maximum possible tape output, but does necessitate a shorter head
gap toproduce equivalent frequency response. Such a head is less suitable for
recording applications.

These are the reasons why you will find full-size, maximum-performance, half
track heads on Viking recording models. Use the quarter trzck -heads for the
one thing they are designed to do best—playback of quarter track (or half track
music tapes).

For your own serious music recording we recommend consistent use of the half
track heads available on Viking recording decks, permitting maximum frequency
response and dynamic range. Your added tape cost (for raw tape) is your best
insurance of professional recording performance.

*Based on residual system hum, tube noise, etc. Viking tape components are sold through higk
ﬁdelxly dealers. exclusively. Further technicas
information may be obtained by writing directly
to Viking's Custamer Service Department.

NG ofF MINNEAPOLIS, INC.

" 9600 Aldrich Avenue South Minneapolis 20, Minnesota

EXPORT DIVISION: 23 Warren Street, New York City 7, New York
Cable: SIMONTRICE, NEW YORK (All Codes)

torv.com
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MERCHANDISE

Trio

I have becn falling all over myself in
respect to the Hurman Kardon “Trio”
stereo amplifier, one of tlie very first of its
breed to reach the market and the first that
I received myself, for home use. It seems
as though it eame to me years ago, but it
was only last summer. I’ve been putting it
to work off and on ever sinee, und my
silence eoncerning it probably has H., and
. mildly batfled, if they had hoped for an
early response from me. After all, I did
ask to try tlie machine.

But, vou see, last summer I did not vet
realize (who did?) that eurly stereo dise
playing wus going to be so complicated—
so trieky, indeed, that, as readers will
remember, 1 found myselt very soon iloun-
dering in a sea of confusions concerning
those very faetors by whieh we must judge
good sound-in-the-round, matters like hum,
distortion, rumible, ete. Sure, I ean “judge”
theny, if you mean by that, judging their
presence or absence! No problem there.
The big trouble wus figuring out where}

I simply did not have the nerve (in the
usual and deliberate Canbyv absence of test
instruments) to go around judging indi-
vidual pieces of equipment (or even indi-
vidual records) when such over-all doubts
existed as to values here and values there.

To tell you the truth, I still am loath to
speak out strongly pro or con any indi-
vidual piece of stereo materiel und this for
exeellent reasons. Good sterco performance,
as we now fully understand, depends on a
working relationship and a praectical bal-
ance between a whole series of fuctors, of
components, from start to finish. A per-
feetly ‘“good” stereo cartridge may be bad
in effect, because its output, or its eompli-
anee, or what-have-you, is not “mated” to
an associated stereo eleinent—the reeord
it plays, or the amplifier into whieh it
feeds. Is it the reeord, the amplifier, or the
curtridge that is “wrong”? Not easy to say.
The important faet is that they are mnot
matehed.

We have liad enormous troubles of the
mis-matehing sort this vear and it is only
as these problems begin to sort themselves
out into a species of practieal standardi-
zation that I so muech as dare begin talk-
ing about individuul stereo elements—such
as the Harman Kardon “Trio.” So I ask
H. and K. for indulgence, the situation
being what it is.

In any case, though my own early-pro
duetion “Trio” is probably slightly obso-
lete by now, I hear favorable rumors con-
cerning its enrrent produetion. There are
many other stereo amplifiers around now
and, were I to scek a ‘representative”’
model at this moment, I'd find myself
buried knee deep in stereo amplifiers all
worthy of econsideration, More power to

12

Fdward [atnall Kanby

Harman Kardon, then, for having put out
virtually the first of the inexpensive breed
of dual stereo amplifier. That was why it
interested me in the first place, 'way baek.

I'll suy wmerely thut the “Trio” has
fucilities of eontrol whieh when I first got
liold of it were quite new to me, and now
are almost standard in the industry,
hardly needing any deseription. There is,
of course, the joiut volume control—about
whieh I opined in advanee last summer (I
don’t enjoy separate volume econtrols for
my two stereo chanuels); tlere is the
clearly neeessury balance control, shifting
the balance of power all the way from
right-channel-only  to  left-channel-only,
with anything in hetween you may wish
(and you will, too); there is the now-
standard funetion switeh that provides
stereo, reversed stereo (a useful and prae-
tieal switeh position, I insist—saving muech
time und patience in cases of accidental
reversed wiring or reversed stereo traeks)
——and the equally usefunl right-echannel-ouly
and left-echanuel-ouly positions, feeding
both spe:kers, giving you a basis tor ecom-
parative listening that vou'll find worth-
while.

This last position on the “Trio”, is useful
for varying inputs, since the amplilier has
a eomplete dual panel of inputs so that
anything and everything may be fed into
the machine in dual forinat. When only
one radio input is used, for instance, it
feeds into either the right or left channel
input—take yr elerce; the “right-only” or
“left-only™ switch on the front panel then
feeds it out to both amplifier systems. Just
switch the third knob, the one that seleets
between tvpes of input, to the proper po.
sition—radio in this ease. Same with tape
recorder, ete.

Yep, it sounds complex, hut it really
isn’t. Most newer sterco dual amplifiers
have these same switehing faecilities. This
was one of the earliest, and probably helped
to set up the standard formats now be-
coming familiar to stereo users. I found, in
sum, that there really wasn’t mueh I
couldn’t do with these controls.

There were some things I didn’t hother
to try, though. Harman Kardon has some
sort of dual output svstem that allows for
stereo speakers A and speakers B, the sec-
ond pair presumubly soniewhere upstairs in
the tront bedroom. I found, for myself,
that one pair of stereo spenkers at a time
kept me very thoroughly busv and so I
let speakers B go untried. A pair of extra
switehes and extra connections that, for my
eash, could huve been left off—but then I
might not represent the Vast Majority of
stereo huvers.

There is one other facility, however, that
s potentially wore useful (and is found,
too, on other more recently introduced
amplifiers) —the tanden teaming-up of the
two channels to make a single 24-watt
wmnplifier out of the pair of 12-watters.
Just 1lip o switeh. I had no immediate
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need for this, though I tried it now and
then out of curiosity, but those who are
converting to stereo in caleculated steps
will find this feature temporarily very im-
portant. Use the amplifier first as a mono
unit, 24-watt, with your single mono ehan-
nel. When you're ready for a try at full
stereo, with the rest of the necessary equip-
ment on hand and in place, llip the switeh
and your single amp becomes two, of the
same total output wattage.

Or if you have a 20-watt (more or less)
single amplifier already in use, you ean put
the “Trio” to work as a second full-power
channel, using the two power amplifiers
again in tawdem; the dual preamp can
then serve for both chanuels. That’s where
the name “Trio” eame in—three modes of
operation.

I wouldn’t wiant to offer mueh eritieism
of this pioneer amplifier on the hasis of its
carliest production, as of last summer, but
I can safely observe a few points which
possibly apply to current production of the
nrodel. As to maintenance of proper phas-
ing between the two channels in all this
complexity of switehing, the less said the
better! My eurrent belief (I use the word
deliberately) is that Harman Kardon are
beyoud reproach straight through from
input to output, though for awhile I wasn’t
too sure. There’s only one lack, as I see it;
I'd like to see a speuker phasing switeh
somewhere on the chassis, preferably out
in front and handy for quick change. Tt is
still very much needed, to take care of the
inevitable phasing inconsisteneies that still
continue to erop up in all aspects of stereo
reproduction, straight from the original
niierophones down to inadvertently wrong
speaker connections in the home. Also, I
might add, for the very praetical purpose
of direet AB phasing comparisons. We all,
every one of us, should learn to know
what right and wrong phasing sounds like,
in a hundred circumstances.

Take out that “Speakers A and B”
business and put in a phasing switch in-
stead, would be my idea. Mavbhe it has
already been doue.

I have one maujor observation eoncerning
this amplitier that is important to mention
because it surelv applies to many another
model in the inexpensive cuategory, where
production costs must be kept rigidly
under control. That is the power trans-
former, whieh radiates a powerful amount
of ineipient hum, to an appalling distance.

I say “ineipient” because, obviously, the
hum that you don't pick up doesn’'t exist.
This partieular transtormer, its particular
location and the way it is used, are no
doubt quite conventional in terms of fa-
miliar praectice. In monophonie situations,
as of the past, with single audio eireuits,
no ecomplications of the ground loop cate-
gory, with mono magnetic cartridges of
high output, hum-bueking eoils and mno
vertical signal output, this transformer
would be just fine. No troubles to pile on
troubles.

But in all too many stereo applieations,
it eould end up as u liability, though not
neeessarily through its own fault. What if
vour stereo low-level ecirveuitry is highly
suseeptible to hum? It shouldn’t be, and
Harman-Kardon ean’t be blamed if it is:
hut the hum is generated just the same and
is unpleasant wherever the fault lies.

You should have hieard the roar of lum I
got when I moved the two well-shielded
German piekup transformers in the ESL
cartridge system near to this power truns-
former! Whose fuult? Who knows? But
the hum was there and it wasn't my fault,
bless me. The same in other eircumstances,
notably in the case of various sterco piek-
ups with total output noticeably lower than
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STEREO the

AND experts
MONAURAL
say...

in Hi-Fl
the best buys are

World-famous
EICO advantages
guarantee your complete satisfaction:

e Advanced engineering e Finest quality components

e ‘‘Beginner-Tested,’’ easy step-by-step instructions

e LIFETIME service & calibration guarantee

e IN STOCK — Compare, then take home any EICO

- equipment—right “‘off the shelf''—from 1900 neighbor-
hood EICO dealers.

-

Bookshelf
Monaural Integrated Amplifiers: Speakﬁ;sslystem
50, 30, 20, and 12-Watt

(use 2 for Stereq)_ -

S—  Speaker System HFS2.
Monaural Preamplifiers: 36 H X 15%4” W x 112" D

5
(stack 2 for Stereo)

Monaural Power Amlifiers:
60, 50, 35, 30, 22 and 14-Weatt
(use 2 for Stereo)

Over 1 MILLICN EICO instruments in use thro out the world.
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete stereo
control system in ‘‘low silhouette’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners &
FM Multiplex. One each auxiliary A & B input in each
channel. Independent level, bass & treble controls in
each channel may be operated together with built-in
clutch.  Switched-in loudness compensator. Function
Selector permits hearing each stereo channel individu-
ally, and reversing them; also use of unit for stereo or
monophonic play. Full-wave rectifier tube power supply.
5-12AX7/ECCB3, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35,
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
HF81: Stereo Dual Amplifier-Preamplifier selects,
amplifies & controls any stereo source — tape, discs,
broadcasts—& feeds it thru self-contained dual 14W am-
plifiers to a pair of speakers. Monophonically: 28 watts
for your speakers; complete stereo preamp. Ganged level
controls, separate focus (balance) control, independent
full-range bass & treble controls for each channel.
Identical Williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. ‘‘Service Selector'
switch permits one preamp-control section to drive the
internal power amplifiers while other preamp-control
section is left free to drive your existing externa! ampli-
fier. ““Its performance is excellent, and the operation is
uncomplicated.”—H)-FI MUSIC AT HOME. ‘“‘Excellent”—
SATURDAY REVIEW. Kit $69.95. Wired $109.95. Incl. cover.

MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microphone, mag-phono cartridge & hi-level sources. IM
distortion 0.04% @ 2V out. Attractive “low silhouette’’
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power
supply) Kit $33.95. Wired $49.95.

HF61: ‘'Rivals the most expensive preamps'’ — Marshall,
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 {with
power supply) Kit $29.95. Wired $44.95.

MONAURAL POWER AMPLIFIERS
(use 2 for STEREOQ)

HF60: 60-Watt Ultra Linear Power Amplifier with
Acro T0-330 Output Xfmr.; “One of the hest-performing
amplifiers extant; an- excelient buy.” AUDIOCRAFT Kit
Report. Kit $72.95. Wired $99.95. Cover E-2 $4.50.
HF50: 50-Watt Ultra Linear Power Amplifier with
extremely high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF60, same
specs at 50W. Kit $57.95. Wired $87.95. Cover E-2 $4.50.
NEW HF35: 35-watt Ultra-Linear Power Amplifier.
Kit $47.95. Wired $72.95. Cover E-2 $4.50.
HF30: 30-Watt Power Amplifier. Kit $39.95. Wired
$62.95. Cover E-3 $3.95.
NEW HF22: 22-Watt Power Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50.
NEW HF14: 14-Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover E-6 $4.50.

MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREO)
HF52: 50-Watt Integrated Amplifier with complete
‘front end’’ facilities & Chicago Standard Output Trans-
former. "“Excellent value”’—Hirsch-Houck Labs. Kit $69.95,
Wired $109.95. Cover E-1 $4.50.
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
Wired $89.95. Both include cover.
HF20: 20-Watt Integrated Amplifier. ''Well-engi-
neered’’ Stocklin, RADIO TV NEWS. Kit $49.95. Wired
$79.95. Cover E-1 $4.50.
HF12: 12-Watt Integrated Amplifier. “‘Packs a
wallop' —POP. ELECTRONICS. Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREO)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft.
split conical bass horn. Middles & lower highs: front radi-
ation from 812" edge-damped cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
36”7, 15", 1114%”."Eminently musical; would suggest
unusual suitability for stereo.’"—Holt, HIGH FIDELITY.
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95.
HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 chms. HWD: 11”7 x 23” x 9”. Wiring
time 15 min. Price $39.95.
FM TUNER

HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature-compensated “front end"’
— drift-free. Precision ‘‘eye-tronic' tuning. Sensitivity
1.5 uv for 20 db quieting — 6X that of other kit tuners.
Response 20-20,000 cps =1 db. K-follower & multiplex
outputs. “‘One of the best buys you can get in high
fidelity kits.”” — AUDIOCRAFT KIT REPORT. Kit $39.95*.
Wired $65.95*. Cover $3.95.

EICO, 33-00 Northern Bivd, L.I.C. 1, N. Y.

| SHOW ME HOW TO SAVE 50% on 60
| models of top-quality equpment as
| checked below. O Hi-Fi

‘ O Test Instruments [J Ham Gear.
Send FREE literature & name of neighbor-
' hood EICO dealer.

| NAME. -

: ADDRESS......

|

CITY ... 2 .......STATE... .

®LESS COVER, F. E. T. INCL.
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Copyright 1958 by Electronic Instr. Co., Inc.

Add 5% in the West.
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MAGNETIC TAPE HEADS

. . . used as original equipment on tens of
thousands of tape recorders .

\ e
"(\‘ on —~—

> T

- B

TLD-L
The TLD-L is a quarter-track stereo record/
playback head. Laminated pole construction,
fong life, 0.1 mil gap, and extended frequency
response; 30-12,000 cps + 2 db. at 3.75 ips.
Flush-ground and polished face results in su-
perior hum shielding and reduced oxide loading.
Net $21.60.

SE-50
The SE-50 is a quarter-track stacked-stereo
erase head with a polished metal face for low
tape friction. Efficient double-gap laminated
construction produces 60 db. erase at less than
0.5 volt-amperes of power per channel. Either
channel may be used independently for single
erase. Net $12.50.

e

TLD-M
The TLD-M quarter-track laminated record/
playback head is designed for recorders using
the new RCA tape cartridge. Electrical charac-
teristics are identical to those of TLD-L head.
Net $21.60.

SE-50M
The SE-50M quarter-track stacked stereo erase
head serves as a companion to the TLD-M
record head for cartridge machines. Net $12.50.

TLD-S§

The TLD-S is a high guality half-track stereo
record /playback head for all half-track stered
applications. It is well shielded, has a high
output, and is capable of a frequency resp

of 30-12,000 cps. +2 db. at 7.5 ips. Net
$19.50.

SE-100
The SE-100 half:frack stacked-stereo erase
head may be used in conjunction with the
TLD-S for stereo recording. Net $12.50.

N

SLS
The SLS is a half-track monaural record/
playback head for all single head applications.
It has high output, excelient frequency re-
sponse, and is well shielded. Net $8.10.
ME-100
The ME-107 is a half-track monaural erase
head. Net $7.50.

Nortronics tape heads art -furnished in many
impedances and mounting styles, and have pin
terminals in the rear. Rear maunting style
with leads is also available. These heads are
for installation in new equipment, conversion
of half-track stereo recorders to quarter-track,
and conversion of monaural machines to stereo.
The complcte line of recording and erase heads
is available for immediate delivery. Write for
more detailed information.

INC.

THE NORTRONICS CO.,

1025 SOUTH SIXTH STREET
MINNEAPOLIS 4, MINN.

in carlier mono equivalents and/or without
the useful hum-bueking coil arrangement
of the mono magneties. Also there’s likely
to be more trouble—adding up to more
lust straws on the consumer’s back-—with
many a three-wire stereo system still in
aetive stereo use.

As I say, let’s not try to pin blame on
any one aspeet or unit. Just let’s have a
better mateh all around, unprovements
throughout stereo. Each improvement
“improves” all the other components. By
this time, my original “Trio” power trans-
former, without any change at all, is far
less of a liability to me than it was at first,
simply becaunse other aspects of stereo
(including such seemingly remote factors
ag recorded level on stereo dises) have been
improved.

M3D Dynetic

I was almost ready to give up the idea of
comment on individual stereo cartridges,
su tough is the problem of over-all system
matehing, in whieh the cartridge is only
one element. But I have come to realize
that in these first months of stereo disc
the cartridge has been the really erucial
clement-—even more than speaker or ampli-
ier performance, or than stereo disc cut-
ting. (Cutters, after all, cost in the thou-
sands of dollars and are apt to be good.)
The cartridge will remain the most crucial
clement in stereo sound until performance
is a lot more standardized than it as yet.
So, perforee, I think I’d better comment on
cartridges as well as I can.

I'll say outright, first, that the most
satisfactory curtridge I've used so far
(and I have not tried a number reported
to be excellent) is the Shure M3D Dynetie.
First and foremost, that satisfaction 1is
not so much because of its innate, ideal,
ultimate quality as, very simply, its rel-
atively high output. That’s enough.

This baby bad the higgest wallop of any
cartridge I had tried up to the time I re-
ceived it, and for that reason alone it
instantly put every other cartridge I had
on hand into the shade. It hecame my im-
mediate favorite.

So simple! Just plug in this Shure, then
turn down the wvolume control. With that
casy motion, down goes virtually every
major form of unpleasantness in the way
of unwanted noise in my two so-so stereo
systems. (Not rumble; that is unaffected.)
Sounds silly here on paper, but you
wouldn’t snort if you could hear what this
does for noisy stereo.

So, you see, stereo improvement is easy
enough in praectice. Don’t throw out that
sloppy amplifier, don’t buy new trans-
formers, don’t get rid of your entire wir-
ing system for something new. Just go out
and buy a high-output sterco cartridge. My
congratulations to Shure for the most
utterly elemental improvenient in the entire
short listory of stereo dise reproduction
via magnetic cartridge! (And the same to
anyone else who has done as much in any
other cartridge, untried by me.)

Beyond the vital fact of effectively high
cutput, the Shure is smooth and pliant in
sound, almost fully equal to the very best
mono magnetic sound I've heard. I say
“almost” mainly to keep a safety factor in
reserve, for futurc reference, hut also be-
cause in this sound, clean and lovely on
any mono reeord, I think I still detect a
slight bit of bhreak-down in the loudest
recorded passage as compared to the very
top sort of sound from the best (several)
mono cartridges on the same record.

I put this dramatieally to the test on
the air a few weeks ago. I edited together
three slices of mono Mozart, via tape, the
first two played by top-level mono mag-

WWW americaniadicohistorny com

neties, the third by the Shure M3D sterco,
the outputs paralleled. The difference was
s¢ minor that I did not even mention it on
the air—nobody would have been able to
hear it. 1 mention it here as a less-than-
oue-per-cent sort of perfectionism, for
those with extremely analytical ears. I
suspect it applies to other top-flight stereo
cartridges too. But I would guess that
within the year even this small difference
will have vanished, via miuute improve-
meuts.

Beyond this, I’ll only say that the Shure
stylus is sturdy as well us highly com-
pliant, with the very desirable ‘“square”
compliance ratio between vertical and
lateral (same in both), that stylus chang-
ing is extremely simple and the stylus very
positive in the seating (like many nowa-
days, the stylus rides in a special insert
holder), that the entire M3D unit is so
very light in weight that your arm is likely
to ride dizzily up in the air unless you
redistribute the weight system (note that
niost early stereo cartridges were abnor-
mally heavy) and, finally, that after sev-
eral months of use not a shade of trouble
has developed. *Nuff said, exeept that an
alternative model, somewhat sturdier and
less compliant, is now offered primarily for
stereo changer use—the M7D.

Pickerings

I got two Pickerings though I asked for
only one, und Pickering & Co. are about to
experience a good pay-off for their gamble
with me. You see, I had some reservations
about that faney Pickering arm-and-ear-
tridge comho, the Unipoise, when I got the
original mono version some time back, so
decided I wouldn’t suggest that the com-
pany send me the stereo version. I didn’t,
but they did. And I now am pleased to find
that the Unipoise arm has been thought-
fully revamped for a heartening improve-
ment in over-all performance, quite aside
from stereo itself.

The biggest immediate difference is a
tricky plastic insert in that deadly necedle
point, upward-aiming, upon which the arm
“poises”. You may think that the main
purpose of this was to avoid serions bodily
stabbings, when the arm slid off the point
—whieli was often. That purpose is ful-
filled, because now the needle point itself
is afloat on its spindle and quite flexible.
You'd have a time trying to hurt yourself
with it. Tmpossible, I'd say, whereas before
there really was quite a serious hazard
involved for those of us who are habitually
hasty in our movements, or have hasty
children.

But a much sounder purpose was in-
volved as well. The new “damped” point
suspension seems to have removed my big-
gest objection to the old arm, namely that
though it tracked beautifully in a solid
situation, it jumped handfuls of grooves at
the slightest bit of a vibration or inadvert-
ent jar from the outside. Now, to my as-
tonishment, I can tread the famed Canby
loose floor boards at will and the Unipoise
stays put in the grooves as well as the best
of them.

I seem to note a more compaet anid
sturdier look to the arm itself, but don’t
have the old one with me at the moment to
compare shapes. Not important; the main
point is that the Unipoise, still admittedly
a precision arm and not to be handled with
pick-and-shovel tacties, is now a more use-
ful model that ean take practical advan-
tage of the undoubted theoretical value in
the ome-point suspension prineciple. Good.

The interunal stereo cartridge clement, I
gather, is the same as in the standard
Pickering stereo cartridge, which was for
many months the lowest-priced quality
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1s that they are designed by G. A. briggs
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G. A. BRIGGS

England’s warmly regarded
lecturer, author and foremost
authority on sound reproduction,
whose acknowledged musical
taste and uncompromising
principles guide every step of
‘Wharfedale manufacture.

WHARFEDALE LOUDSPEAKERS

bear Mr. Briggs’
unmistakable stamp
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| non-strident musical
! quality which is

VY truly unigue. Full
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indsvidually tested and certifiec.

WHARFEDALE SYSTEMS
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speakers, in
Briggs-designed
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magnetic on the books by a good many
dollars. The price in itself makes Pickering
a cartridge that everyvone should investi-
gate before jumping up the price ladder
towards the top.

My judgment of the fine Pickering
sound quality has been impeded, as usual,
hy those diabolicul outside complications.
The darned thing gives out with what hag
been more or less u standard level in the
stereo curtridge field—but is still a lot too
low for entirely too many so-so stereo
installations.

I suggest that basically this is a eriti-
cism of the rest of the stereo system,
which continues too often too sensitive to
hum and the like for any low-level stereo
cartridge, of any make or type. I suppose
it is technically also the ‘“fault” of the
cartridge makers, who, Lowever, mav be
quite rightly designing their cartridges
for the ideally best in sound, assuming that
the rest of the industry will design associ-
ated stereo equipment that is up to their
standards. It should be, of course.

Well, dar it, it isn’t—yvet. And so here
is a fine eartridge that may, or may not, be
practical in your home system, depending
entirely on the configurations of the rest of
the stereo dise ecircuitry. Frankly, this
cartridge lias suffered along with others in
my own all-too-typical early stereo systems.
I suffer, too, but deliberately because I am
mainly interested in what the current proh-
lems are likelv to be for the customer—not
on having the ultimate best for my priv-
ileged and lueky self. My systems are for
the most part average and, so far, the
Pickering has given gorgeous stereo sound,
at the expense of too much indefensible
hum. I'm using my Pickerings just the
same, hum or no, for their clean, sharp
sound (as clean as any I’ve yet heard) and
I expect shortly to try them for a change
in a top-drawer, humless system, just to
have the full pleasure of them, unalloyed.
It'll be great, I assure you.

I'm intrigued, by the way, at the manner
in whiech Pickering (i.e., Walter Stanton,
President) has adapted the well known
“T” stylus insert system of the old mono
Pickering to the needs of stereo. The “T”
unit by its nature had very little vertical
complinnee and to my unimaginative mind
seemed utterly un-convertible to stereo,
which requires vertical movement. Well, it
was converted and most effectively. The
“T” insert still slips in horizontally in a
jiffy but the point now moves up and down
a3 well as sidewise. Engineering ingenuity
did it, adapting a good practical design
feature to tricky new technical require-
ments.

Mystery Ceramic

I have several ceramies to report on,
eventually, but I've been mueh too im-
mersed in stereo listening, in magnetie
stereo, to get time to try them out critie-
ally. Again, apologies for the delay, along
with an ohservation that the ceramie stereo
cartridge is inherently a pretty darned
good idea, and a stereo “natural” more
than the magnetie, to begin with. T suspect
that ceramic sound should edge up a bit
higher in the stereo ceramie-vs.-magnetie
scale than it was able to in the older mono
era. Keep an eve on ceramic stereo. No
Lum pickup, you know.

I have a fine mystery cartridge on hand
that must be mentioned, though it is still
untried—because it lhas no label on it,
came in an unidentified box (from the
vicinity of Cleveland) and I can’t even
identify it positively as either magnetic or
ceramie, at this point. I’ve put it off, due
to pressure of other commitments, but one
of these days I'm going to have fun trying
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to evaluate this interesting oddity, name-
less and typeless. We'll try it as though it
were a maguetic; we'll run it into ceramie
inputs. We’ll speculate too as to whether
it might be a ceramic adjusted for mag-
netic preamp inputs—a likelihood, these
days. Thanks to its caretully covered-up
outer eoustruetion and its utter anonymity,
we may never find out at all what it ae-
tually is. If it turns out to be my best
cartridge to date, there’ll really be a joke.

N.B. It's black, dull finish, streamlined
looks like & magnetie; I thought it was a
Shure but it isn't—I guess. Who knows?
Imagine being so modest as to forget to
put your trade name on your cartridge!
Like the juzz hi-fi record I reviewed a few
vears back (Good Time Jazz, wasn’t it?)
whieh had no titles und no performers in-
dicated. Just hi-fi. What more do you want?
They got so excited over the fi they forgot
to put a label on the dise. (It was good,
too.)

Allied AM and FM

For these many vears—haek into the dim
days before the war—I’ve been an admirer
of the great Allied Radio Corporation out
in Chieago and hail it, along with such
others as Lafayette in New York, as prac-
tieally the original promoter of the original
home hi-fi. But to date I’ve never had an
actual piece of Allied hi-fi equipment
around for evaluation. (Used to get their
stuff for my own uses ’way back yonder.)
Now I have on hand un important sample
of their latest produet line, a typical AM-
FM tuner out of the current crop, and I
find it interesting hoth in itself and as a
type. with a long historical series of earlier
“Knight” units figuratively stretehing out
behind it in the mail-order area, mass pro-
duced, low priced, sold straight to ve
customer without the old-time “middle-
man.”

Phew, what an oll institution is this
mail order business! I hought my first mail
order merchandise from Montgomery Ward
at the age of nine and I'm still at it—
bought two comyplete hed outlfits from Sears
by mail (truck, to be exaet) just last week.

Anyhow, this is a medium-fancy FM-AM
“stereo” tuner from Allied, and it surely
represents a solid ecurrent type of enlight-
ened medium-price home hi-ti. The likes of
it even come in kit form, in Allied’s newly
expanding kit division; but this Knight of
mine is the ready-made version. Name of
KN-120, and it goes for around $130, which
is cheap for the top of the line, two ecom-
plete tuners on one chassis.

Now y’all know I don’t think mueh of
AM-T'M stereo. My experience to date with
the same, as tuned via this model, is about
as usual. One lovely, clean stereo speaker,
the other full of blats and swishes and
sputters and fades, for a stereo blend that
is mostly non-existent. This isn’t Allied’s
fault, and anvhow. vou can use these two
tuners very neatly for many another pur-
pose, AM-T'AM stereo quite aside. I've had
a lot of fun with them.

You see, two tuners is only part of the
value. (And, of course, it is good to have
two independent svstems minus the com-
promise inherent in many AM-FM Siamese-
twin tuners.) There's much value too in the
intelligent control and econnecting circuitry
used in this model.

For instance, there ure four outputs in
the rear, which at first had me confused
like erazy——and, indeed, there is a problem
in  terminology, considering that there’s
room for only one syllable under each out-
put. Yow'll read AMP, TAPE, TAPE, AMP. And
above, the first two are called ouTPUT and
the other two ¥a. No mention of AM or

(Continued on page 82)
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A HYSTERISIS SYNCHRONOUS
TURNTABLE KIT FOR 4

Check these outstanding features,

they’re exclusive with Gray at this LOW price
5 5 K 0 2 0 3 ¥ 1 J |

Special hysterisis syn- i
chronous motor pro-
vides constant speedl
and lowest wow, flut-
ter and rumble con- |}
tent. ]
L T 1T P T T

Heavy machine
ground 12%*" turn-
table platter wifhI
micro polished 7"
shaft rotates in a su-
per oilite bearing with
noiseless nylon un- ||
derfacing fherebyl
guaranteeing free-
dom from vertical
movement...a stereo
prerequisite. i
) D S N A

-----1---

Customized S|Ip-l
proof, stretch - limited |}
composite belt offers i
vibrationless link

between motor and §

platter edge.
T I T rryrrt

Shock - proof motor
mount is adjustable in i
3 planes to compen-
sate for lifetime move-
ment and wear. |

N N W BN NN N B W A

Sturdy mounting plate §
offers maximum
shielding. Easy to ]
level and center be-
cause it extends past |
the platter and motor
structure.

GRAY “snee’ HSK-33 TURNTABLE KIT

Here’s an exciting project for anybody who wants professional
performance at a low kit cost. Gray engineering and custom mass
production techniques now make this wonderful value possible.
You'll be pleasantly surprised at how easy it is to fully assemble
—and have ready for monaural or stereo operation—this studio Micro precision parts

designed turntable. ] pretested for accuracy J
TBK turntable base kit . . . prefinished ond preci- only In SUb Ossemblles

Also AvAIlABlE. sion cut in walnut, mahogany, and blonde farmico N . T e N SN PSR e
® veneers . . . complete with all occessories for 14.95

quick assembly . . . ASSEmb'Y Iime 25 !

1
i
R
3
i
i
i
|
0
i
n

-l

minutes or less with
" simple tools. £

. T~ - our 67th year in communications . . . L----------J
Manufacturers 0/'V GRA Hig]_l Fidel]_ty D].V].S].OI]_

the world famous
DEPT.A5 e« 16 ARBOR STREET, HARTFORD 1, CONN,

Gray tone arm.
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EDITOR'S REVIE

AUDIO FIDELITY WEEK IN NEW YORK

LTHOUGH NOT OFFICIALLY proclaimed by New
A York’s Mayor Wagner, January 12 to 18 will

long live in our memory as Audio Fidelity Week.
Ou the occasion of the opening of the Dukes of Dixie-
land, for a two-week engagement at The Roundiable,
a plush night spot, Sidney Frey, president of Audio
IMidelity. gave a eocktail party to the press and an
assemblage of dise jockeys. What with celebrating,
dining, and listening to the now famous Dukes alter-
nating with a jazz eombo headed by Peter Appleyard,
the entire evening was somewhat of a suecess.

Barely recuperating from one such evening, we
were catapulted into another two days later—a joint
affair staged by Audio Fidelity and Stanley Warner
Cinerama Corporation—on the occasion ol AF’s re-
lease of the record with the musie of South Seas
Cinerama eovering its two shiny sides. This event

e,

started with a showing of the picture, followed by a
chartered bus ride to the Ilawaiian Room of the Lex-
ineton Hotel for a midnight luau, and the almost in-
evitable trek over to The Roundtable to hear the Dukes
again.

Not satisfied with that mueh entertainment, Sunday
night brought an affair at the Friars Club, where boy
renius Sidnev Frey received a plague which reads:

Mr. Stereo Award to Friar Sidney Frev as

Musie Man of the Year for his vision, enterprise,

and ingenuity in ereating the world’s first com-

mereial stereo record.

The plague was presented by Iarry Delf, Dean
of the Friars, and pietured are he and Sid (right)
at the time of the presentation. Following this,
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Jack Barry took over as master of ceremnonies and
entertainment continued for several hours. Then—it
being Sunday and The Roundtable being closed—the
Dukes and several others migrated to Nick’s in Green-
wich Village to listen to more Dixieland music with
considerable infiltration of the Dukes into the group
already playing.

We remember being told many years ago that one
could not burn the candle at both ends for a long
time. Our reaction to this adinonition has always been,
however, that as long as you can keep it up you do
get a much brighter light. Most of us Dixieland cats
have enjoyed the Dukes for a long time now, and we
are pleased to join in eelebrations for them and for
the man who brought them to us.

Sid has acecumulated a number of other honors dur-
ing the past year. Last August he beecame an Honor-
arv Admiral of the Texas Navy, and just before
Christinas, during a visit to New Orleans he became:
Colonel-in-Staff of Governor Long, Honorary Citizen
of New Orleans, Honorary Deputy Sherift of the
Parish of Jefferson, La., and an Honorary Member of
the New Orleans Jazz Club, in addition to receiving
the Mayor’s Certificate of Merit. New Orleans is the
home of the Dukes, and the renewed interest in Dixie-
land has reflected glory on their home town.

LOUDSPEAKER TESTING COMMENTS

Reactions to our comments on this page in the De-
cember issue are grouped at two opposite ends of the
scale—very few being deseribable as mild. By and
large, industry was unaninlous in agreeing with us—
not about the fact that someone had engaged in tests,
but rather that the methods and the eonclusions drawn
therefrom were, perhaps, unreal. Similarly, many of
our regular readers who are not in the industry agree
that no listening test by a given group of people is
valid with respect to the likes or dislikes of any par-
ticular individual.

On the other hand, some readers disagreed with us
most heartily. Theyv base their opinions on the idea
that what sounds good to a group of presumably well
trained listeners should therefore sound good to every-
one. One objection—and we must consider this one
valid—is that not evervone is so situated that he can
drop into an audio showroom and listen for himself
and that furthermore—and liere we have to agree also,
though we deplore the fact-—even when he can, the
demonstration facilities are often not ideal, to say
the least. To this objection, we might suggest a cure:
tell vour dealer vou will buy a speaker in a specified
price range, but that you must be satisfied with the
quality ; try to persuade him to let you try out a few
in your own home with vour own specific listening
habits—one at a time if necessary—but that you will
keep one of those you try out. Naturally the ones you
select for a home trial would be those you liked best
in the store, with only the final decision coming from
a more leisurely listening. Some dealers might go for
it, others might not. But for a bona fide sale, we think
it would be good business. At least, there is no harm
in asking, and then vou would end up with a speaker
vou liked and were sure you liked it.
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Vigilant acquisition radar for Nike-Hercules first
detects approach of distant aircraft, pinpoints its
location and instantly signals to battery control.

Two tracking-radar antennas, housed in radomes,
take over. One feeds target azimuth, elevation,
range data to computers; other tracks Hercules. then detonated at precise point of interception.

From Bell Telephone Laboratories...
Brainpower
for the brawny

Nike-Hercules

The Army’s newest surface-to-air guided missile—the
lethal Nike-Hercules—is now operational. Because it
is, no unfriendly plane will be able to fly sufficiently
high, fast or evasively to escape a fatal rendezvous
with it.

For Hercules has a “brain” — an intellect that
makes it a prodigy among today’s electronic robots.
Bell Telephone Laboratories developed it. Western
Electric (prime contractor for the entire missile
system) is producing it. Douglas Aircraft Company
is giving it its body.

This “brain” is a fully integrated guidance sys-
tem, almost entirely land-based. Only the vital signal-
recetving apparatus is expendable within the missile
itself. Other highly practical features: it defies “jam-
ming,” is completely mobile, is designed in separate
“building block” units which are replaceable in sec-
onds—and is deadly accurate.

Bell Labs scientists and engineers designed the
world’s largest and most intricate telephone com-
munications network for the Bell System. They de-
veloped about half of the Armed Forces’ radar equip-
ment during World War I1. And they pioneered the
nation’s first successful air defense guided missile
system —Nike-A jax.

They were eminently qualified to give Hercules
the brainpower it needed.

\ BELL TELEPHONE LABORATORIES

N ' World center of communications research and development
i >

R E

Bivoeisl

Two sets of radar data are electronically computed
and plotted. Hercules is “steered” by radio signals,
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Realistic Bass Without "'Boom”

BRUNO STAFFEN"

The search for adequate bass has long occupied the interest of audiofans. One solution which ap-
pears to have considerable merit is presented by this author, and should be quite simple to try out.

HIS REPORT on a design and construe-
Ttion projeet is intended for the audio-

knowing musie listener who has a
tonal-range-balanee memory. He las a
reproducer system with all currently
known clements potentially able to create
live-sonnd illusion. and a latent interest
in a possible important refinement. The
purpose of this refinement is to obtain
a truly noble bass sound without need
for ear-splitting volume and, nost 1mn-
portant, without ecoloring the lower
ranges of other instruments or voiees.
The power-handling eapabilities and ef-
fieteney will allow him, if he must, to
rattle windows.

Because we were concerned, in this
project, with faithful tonal-range-hear-
ing impression only, the work was done
on a monophouie system. At the present
state of the art, the performanece of this
svstem 1s at the hest levels obtainable.
We were after a result that did not de-
pend on such critical elenents as infer-
action and room effeets. We also were
after a result that could be duplicated
by others. The “we” ave George Sellers
of Altadena, California, and the writer.
After muceh theoretical disenssion of
possible approaches, Mr. Sellers decided
to underwrite the eonstruetion and cost
of the elements needed, with the writer
supplying technieal guidance.

ITave vou had the experience of stand-
ing within a few feet of an open door

* 377 W. Inverness Dr., Pasadena 3, Cali-
fornia.

and being absolutely sure you were hear-
ing a person talking and upon entering
the roony, found it to be a sound repro-
duction? If so, vouw've heard a truly
superb reprodueer, capable of faithful
sound by the most ervitical standards.
During my seventeen vears of assoeia-
tion with the engineering department of
a loudspeaker mannfacturing company,
whieh maintains highest acoustie re-
search and development standards and 1s
generous with equipment and facihities,
I've heard only a few. This ineludes all
kinds and makes. If vour instruinent can
be adjusted to obtain this kind of abso-
lute realism, your pride is justifiable.
Now, leave all settings undisturbed
and try the seeond part of the test. Play
a recording with a representative group
of musie Instruments. Does the bhass
sound have the permeating vitality and
impaet like the last live performance
you've heard? In these tests we are not
using loudness extremes where car audi-
bility curves make enough of a difference
to account for what is heard. Rather
than confuse the issue with teehnicalities
of recordings, levels, and mierophoues, |
submit to vou that at a given loudness
range, as done in this test, our ears do
not juggle tone controls with different
live sound material content. 1f your
sound has the impaet of live bass with
tlie abhove test, this article has nothing
to offer. If not, I'm about to deseribe
preliminary thinking and comnpletion of
o recent eleetro-acoustic project which

gave highly satistactory snbjective re-
sults that vou ean surely duplieate.

The Problem

First, let me outline the problem so
you can follow what we are trying to do.
Many of us, with at least vestigial tonal-
halanee memory, upon return home after
a live musie performaunee, have thought-
{ully twiddled with the bass lift knob on
tlie musie reproducer. We also wondered
about getting the family or rooming-
mate to hold still forr a bigger corner
horn. Having experienced this live ghest-
thumping bass, we twiddle the knobs in
the hope that through electronie-cireuits
magie the same effect ean be simulated
at home. When the low bass hegins to
balance up about right, we become aware
of a seecondary(?) problem. Now, some
of the instruments have aquired a
changed tonal personality. The piano
sounds “different.”” A viola bhecomes a
hvbrid cello. Instrnments in what could
he called alto or contralto range have
aequired a baritone coloring. Let us
assume our hero has returned home after
an inspiring performance of the “Mes-
siah.” 1le¢’s heard a choral group with
perhaps a 30 or so instrument orchestra.
The organ pedal plus perhaps two or
three bass viols made a noble ground
for the rest. With the reproducer, by
the tinie he has electronieally lifted his
hass to approximate the impact heard at
the hall, the human voiees no longer
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Fig. 1 (left) Typical electronic bass-lift curve. Fig. 2. {center) Acoustic output of typical enclosure-speaker with electrical bass
lift of Fig. 1. Fig. 3 (right) Acoustic output of combined system. Main system adjusted for minimum coloration and bass lift
provided by auxiliary amplifier and speaker. Shaded areas show increase which adds unwanted coloration.
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NOT LESS
THAN 1B

DUCT "SHELF

24
®

DUCTED PORT

7

MATERIAL- 7" PL
INTERNAL VOLUME = 15,000 CU. IN
DUCT SECTION AREA (Ax8)=133 SQ. NS,
DUCT SHELF TO BACK MINIMUM

TOP SHOWN
REMOVED

Fig. 4. Suggested
arrangement  of
bass speaker. See
text for general
description.

sound clear and crisp. What happens?
To explain what happens, T must resort
to technieal language and some illustra-
tive charts. With a minimum of special-
ized jargon and gobbledegook, the intel-
ligent audio hobbyist will understand.
The sophisticate is asked to he tolerant.

Electronic 1ift and cut controls do not
affect just a restricted tone range of the
spectrum. They’re designed to give a
maximum effeet over a specified tone
range; but in operation, they also affeet
adjacent tonal ranges. This adjacent
range influence gradually diminishes to
zero ahout 3 or 4 octaves away from the
range of prime interest. All commereially
available preamps have this typical vari-
able control behavior. See Fig. 1.

Based on the previously mentioned
years of electro-acoustic work, the writer
has found that the tonal range needing
acoustic output increase to obtain live
bass impact corresponds roughly to the
3rd and 4th octaves below middle C. In
practicable scientifie numbers this is 35
to 100 eps. When the eleetronie-cireuit
“hoost” in this range is enough to get the
desirable hearing impaet, because of the
adjacent-range increase inevitable with
these cireuits, the first and seeond octaves
helow middle C have also heen appreei-
ably “boosted.”

It is this first-, second-, and some of
the third-octave range hoosting that im-
parts the “harrel” qualities to human
voices and adds unnatural coloration or
“formant” to various other instruments.
In secientific numbers again, this un-
wanted inerease is had over a range of
120 to 400 eps. Now the chart showing
the electronic lift obtained applies to
electrical signal only. Acoustieally, if the
speaker system has an ideally linear re-
sponse over this range, the inerease as
shown on the chart applies elosely. But
the acoustic output of almost all enclo-
sure-speaker combinations is stronger
over this 120 to 400 eps range than the
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adjacent octaves ahove and below. A few
really earefully designed svstems for
“Laboratory Referenee” use and some
theatre systems are smooth through this
range. So you can appreciate that en-
closure speaker systems of less than top-
level performance aggravate the colora-
tion problem with electronic hass lift.
For what this means in terms of acoustic
output see Iig. 2.

We can’t rebuild our loudspeakers, so
what we need 1s an electronic method
way to adjust or compensate the 120- to
400-eps range for no coloration of sound
and inerease the aeoustie output helow
100 cps to where the low-bass impact is
sutisfactory. To obtain a big hass sound,
the air around a listener has to he shaken
vigorously. With the main system low-
frequency eleetrical signal adjusted for
least coloration, the bass speaker can
put out just so much acoustic energy.
So the idea becomes to have it operate
thus and use an auxiliary bass reproducer
and amplifier in addition to the original
system. We can now obtain a bigger
total “bite” on the air to impart a larger
movement to the acoustic wavefront for
chest thumping impaet.

The bass auxiliary is to have negligible
contribution above 120 eps, so the aux-
iliary amplifier is “custom” modified to
minimize its electrical outpuat at all fre-
gueneies ahove 100 eps. It now drives the

hass speaker at low-hass tones only, so
the low-bass reproducer ean add any
amount of acoustic energy in the 35- to
100-cps range on top of and in phase
with the original low-frequency speaker.
Since the auxiliary system contribution
is negligible above 120-eps, it introduces
no coloration effects on instruments be-
ing reproduced by the electronically com-
pensated main system.

These are the elements we used. For
the auxiliary bass anplifier, a Heath
UA1 with a simple non-destruetive modi-
fication for low pass response. A Jensen
P15LI.  large-magnet speaker was
mounted in a solidly built ducted-port
enclosure of 15,500 eubie inches volume
designed {o be resonant at 45-cps. The
combination puts out a good 35-cps
fundamental tone.

The Low-Bass Speaker

This is not going to be a detailed con-
structional article on the speaker enclo-
sure. I propose to point out the im-
portant particulars in internal dimen-
sions and arrangement and allow you to
adapt the design to your particular case
and styling wants. The prototype enclo-
sure was styled and built to harmonize
with the rest of the furnishings in this
friend’s particular house. The hasic en-
closure illustrated in Fig. 4 gives a set
of dimensions to use as a point of de-
parture. You ean juggle the given inter-
nal shape to suit your furniture design,
but maintain the 15,500 cubic-inech vol-
ume, and the duct cross section area as
shown. Where a firm dimension is shown,
do not change it at the risk of being
unhappy with the results and having to
diseard costly wood panels. Firm dimen-
sions are 11-in. for duet length and a
7-in. minimum dimension for the space
hetween the enclosure bhack and duet
shelf. If you echange the proportions
suggested, the duct or tunnel spacing
must be changed to keep the cross-sec-
tion area at the specified 133 square
inches. Yes, it’s not small, but we're after
real bass and not a quasi-bass. A former
colleague summed it up perfeetly when
he asked a speaker-size critie, “Did you
ever see a small bass drum?”’ All the
classie construetion requirements apply.
These are deseribed in all thorough en-
closure artieles and inelude rigid panels,

SOURCE
| MAIN
. R MAIN
Figh S. "Black [id: PREAMP AMPLIFIER & SEERKER
gram of connec-
tions between
main system and
bass-lift auxiliary
AUXILIARY
system. [ LOW PASS | BASS SPEAKER
BASS
AMPLIFIER |
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tightly sealed joints, and judicious use
of braeing to reduece vibration modes.

For grille cloth or covering over the
auxiliary speaker openings, the usual
factors do not apply. Hi-Fi grille cover-
ings usually are chosen to hiave minimum
effect on extreme high frequencies. But
we want a maximum effect even though
there might be only vestigial amounts
present. At last, decorative considera-
tions ean have precedence over acoustie
effeets. But it is especially important that
the movement of air at the ducted reflex
port not be constrieted. We still want to
impart a really good shake. But bloeking
or absorbing “highs” is no faetor here.
The prototype has wood “shutters” which
are tilted, as shown in Fig. 5. They
would roughen up high-frequeney re-
sponse but offer no air flow resistance
for bass.

Anyv amplifier with 10 to 15 watts
undistorted output at 30 ¢ps will work
fine. The Heath UA1 was chosen because
of simplicity and low cost with entirely
adequate performance. Since all it has
to do is to drive the auxiliary enclosure-
speaker at 100-cps and below, the input
signal ean be picked off the main ampli-
fier after a voltage amplifier tube, or
connected to the speaker terminals of
the original amplifier. If you're one of
our sophisticates, I won’t presume to tell
you how to obtain the low-pass response
needed. For the rest of us who have no
enginecring background, a simple modi
fieation which is entirely adequate will
he deseribed. We will install a capacitor
in the amplifier at a point where it will
combine eleetrieally with the original
UA1l design to shunt out frequencies
above 100-eps. From about 90-e¢ps going
up in frequeney, the amplifier output
will gradually drop at 6 decibels per
octave. This means that each time the
frequency is doubled, the output voltage
drops 50 per cent. When we reach the
frequency of one octave abhove middle C
(523 eps) the output is only one hun-
dreth that of the wanted fourth oectave
helow. So the combined system can be
adjusted to give an acoustic balance like
that shown in the eurve of Fig. 3.

The eapacitor used is a 0.22-pf 400-
volt paper unit. On the UA1l amplifier,
it eonneets from pin #6 of V, (6ANS)
to any convenient ground. We used a
grounding lug on the filter-capacitor
mounting wafer. Because of crowded
wires it would be desirable to use thin
“spaghetti” insulating tubing on the
added capacitor leads to eliminate possi-
hle unwanted shorting. To restore your
amplifier to original wide-range opera-
tion, merely cut out the 0.22-uf added
capacitor. A simple SPST switeh could
be installed to make the change painless.

Auxiliary Amplifier Connection

Input to the auxiliary amplitier is
simply taken from the 16-ohm terminals
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Fig. 6. Complete bass-lift system enclosed in cabinet which does double duty as
storage for tapes and discs.

of vour present main amplifier, as shown
in Fig. 6. The half-megohm auxiliary
amplifier input will not even he notieed
by the 16-chm tap of your main ampli-
fier. If your present amplifier has ap-
preciable huin eontent, the auxiliary am-
plifier will boost this. If your added bass-
speaker hum is troublesome, try two
tests. First turn your preamp volume
control to least loudness. If hum is still
there, it is coming from somewhere after
the preamp. Next disconnect the input
terminal to the auxiliary amplifier. If it
is gone, then your main amplifier needs
attention. If not, then look into the
auxiliary amplifier. The reason this hum
subject is brought up is that we now
have muech electrical and acoustic power
at lower bass frequencies. This is bound
to magnify unwanted hum prohlems, but
can be reduced to near vanishing levels.
Unless your phono turntable is first rate,
it too ean hecome a rumble contributor.
With this combined system, the peak
power rating at low bass frequcncies is
your main amplifier power plus the aux-
iltary amplifier. The prototype uses a
nominal 25-watt amplifier for the main
system, which together with the 12 watts
of the anxiliary equals 37 watts of low-
hass electrical power. The {wo speakers
used are both of high counversion effi-
cieney so you ean imagine the air shak-
ing at low bass tones can be made quite
fearsome!

Because there is no direetivity prob-
lem with low bass tones source, the aux-
iliary speaker can be located anywhere
in the room relative to the more critical
main speaker system. The ideal position

WWW.amercanradiohistory.com

is, of eourse, in a eorner. In faet if there
is a normally open doorway or archway
into an adjoining room, use the adjoin-
ing room for the auxiliary speaker en-
closure. Run just the speaker econnecting
wires and keep the modified amplifier at
the master control or equipment place.
Tor this enclosure one thing is important.
Weight the enclosure or wedge it some
way to prevent “daneing” at low fre-
quencies. Remember, we want it to shake
air rather than itself!

Before “buttoning up” the installation,
check the acoustie phasing of the com-
hined system. At your favorite listening
area, make sure the combined bass out-
puts add instead of cancel.

To check the phasing of acoustic en-
ergy, have an assistant hold the auxiliary
speaker wires on the auxiliary amplifier
output terminals. There will be an ahso-
lute maximum of about 15 volts at these
terminals, so the shoek hazard is slight.
With bass tone input of say 50-eps or
music content, listen in your favorite
listening area. At your signal, the assis-
tant is to do a quick wires reversal while
vou listen for change in hass level. Use
the connection “polarity” which gives
the best bass.

To balance the system, set the preamp
controls to give you the sound with least
colorations from the main speaker sys-
tem. Then turn up the gain on the aux-
iliary amplifier to obtain the bass fill-in
you want. Now the preamp controls will
give you over-all loudness control and
will allow trim-up on response balance.
You're ready to start enjoyment of your

(Continued on page 86)
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Converting the Revere or

Wollensak Recorders to Stereo

JOSEPH F. DUNDOVIC™

This simple conversion makes it possible to perform both stereo and
monophonic recording and playback using the new quarter-track sys-
tem. Similar conversion techniques can be used on many other machines.

HE FIELD OF TAPE RECORDING las
Tbeen marked by nwinerous advances.

From the original wire recorders it
has progressed to full-track tape, then
to half-track monophonie, staggered
stereo, and about two vears ago to “in-
line” stereo. Recently a new step has
been taken which is just as revolution-
ary. The quarter-track “four-channel”
system was introdueed, which permits
stereo tapes to be played in both diree-
tions.

Your tracks are recorded on the tape,
two being used for omne direction of
travel, and two for the other direction.
See Fig. 2 for track dimensions and
spacing. The quarter-track recording
bead still has two channels, but the
track width is approximately half that
of the old system, Alternate pairs of
tracks are used at a time: 1 and 3, or 2
and 4. By turning over the reels (similar
to playing the reverse side of record
dise) the second pair of tracks inay be
selected. Somec recorders possess two
pickup heads and reverse the direction
of tape travel to accomplish this se-
lection.

In the RCA Vietor system of quarter-
track stereo, the tape is completely en-
closed in a compaet plastic ease which

* The Nortronics Company, Inec., 1015 S.
Sixth St., Minneapolis £, Minn.

Fig. 1.

Stereo recording setup, with AM-FM stereo tuner and additional recording

amplifier used with converted Wollensak tape recorder.

is casily slipped in and out of place on
the recorder, a speeially designed and
construeted machine whieh is not eom-
patible with standard recls. Reel type
veeorders also will not accept the RCA
magazine. Most major reeorder manu-
facturers have magazine-type machines
m production.

Advanced teehniques in the manufac-
ture ol heads and tapes have resulted
in siech improvement in the high-fre-
queney response that 3.75 inches per
second has been seleeted as the standard
tape speed for the quarter-track stereo

system. The finer gaps (0.1 mil) and
laninated-eore construetion of the quar-
ter-track heads aetually produce a fre-
queney range out to 15,000 eps at the
lower tape speed. Signal output from
the new heads averages 2 millivolts at
1000 eps.

The eombination of thinner tupes,
half-speed, and the quarter-track sys-
tem, permit the almost unbelievahle
amount of over four hours of stereo
musie on one 7-ineh reel of tape. Need-
less to say, the price of stereo tapes
has taken a tremendous drop, making

SE-50C ERASE HEAD

TLD-L STEREO HEAD

TAPE TRAVEL
—_—
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Fig. 2. Quarter-track system of track spacing in relation to the erase and the record/playback stereo heads.
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them fully competitive with the sterco
discs. Tupes also have the advantages
of allowing repeated playings with no
deterioration of quality.

Quarter-track stereo recorded tapes
on reels are now available in plentiful
supply through retail outlets. Magazines
for the RCA machines are also on deal-
ers’ shelves. Owners of quarter-track
players with reels can remove the tape
from the magazines and rewind onto
reels.

Thousands of owners of monophonic
and two-track stereo tape machines are
now faced with the problem of ohso-
lescence. It is, of cowrse, impraectical to
try to convert older tape recorders to
aceept the new magazines. However, it
1s a rather simple matter to install one
of the new quarter-track stereo heads
so that the reel-tyvpe tapes can he plaved.
In faet, bv the substitution ol stereo

Fig. 3. Quarter-track erase and recording

heacs as mounted on supporting plate.

The screw to the left of the erase head is
used for azimuth adjustment.

erase and reeord heads, aud the addi-
tion of a recording amplifier, steveo re-
cordings may be made in the home di-
rectly from the rvadio, stereo discs, or
Iive programs. The ability to reeord
sterco 1s the tremendous advantage tape
has over dises.

Conversion of Revere and Wollensak

This article will deseribe a repre-
sentative conversion of the Revere and
Wollensak recorders to stereo recording
and playback. Similar techniques may
he applied to other machines, some of
which are euasier to convert, and others
more difficult.

Both the Revere and the Wollensak
have a similar head nest construetion.
The monophonie machines use a com-
bination record/erase lead (Shure
TR-5). This head is mounted on a brass
basc-plate which pivots on a pair of
brass pins, and is held down by a spring
clip.

The half-track (two-channel) stereo
machines differ i that they use the
Shure Yo-track recovrd/playback stereo
head in combination with a separate
single-channel evase head whieh erases
the top track forr monophonie recording.
The same basic mounting plate is used
in the sterco machine, which has a built-
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Fig. 4. Full-scale template for locating the new head mounting koles in the removable
base plate.

in preammplifier for the seecond channel.
Fundamentally there are two steps in
the conversion.
They are:
1. Conversion to y-track stereo play
hack.
2. Conversion to ly-track stereo ve-
cording.
These two steps must be taken n the
above order, hut not necessarily at the
smme  time. Stereo vecording may  he

added at any later time after the play
haek Tunetion has heen aequired.

A stereo erase head is reeommended
for step one since 1t 1s as easy to install
as the monophonic erase head and the
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progression to step 2, for stereo record-
ing, is aceomplished with a minimum
of effort.

Figure 3 shows the new quarter-track
erase head ({(left) and record head
(right) mounted on the hruss base plate
from the recorder. The stacked erase
head pictured is the Nortronies Model
SE-50-WR. The reeord/playback head
is also made by Nortronies and is the
Model TLD-L1-WR, having laminated
cores and a smooth, flush type face.
These lieads may bhe ordered through
vour loeal dealer at $12.50 for the erase
head and $21.60 for the record head.

(Continued on page 68)

%

Fig. 5. View showing new head assembly mounted in place on Wollensak T-1500.
Head cover piece is upside down, with miniature jack mounted. To left is spring
clip with rubber pad cemented to underside.
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Sound Distribution at the
Brussels Exhibition

A. V. ]. MARTIN"

Differing from most sound transmission systems, the distribution throughout the exposition area is
accomplished by FM radio links, with separate receivers being employed at each loudspeaker outlet.

N EVENT OF INTERNATIONAL IM-
A PORTANCE, like the Brussels Exhi

bition, had to have a sound distri
bution system capable of ecreating a
nmusieal background of a quality which
suited the high ecultural achievement it
intended to display. The problem was
not easy, if only becanse of the variety
of environments scattered over a dis-
tance largelv exceeding oune mile. After
caveful planning, it was decided that
four simultaneous programs would be
necessary. They could be broadeast
either from a specially provided studio,
or from several points on the Exhibition
grounds, and could originate from miero-
phones, records, magnetic tapes, radio
programs, and telephone lines.

The total area was divided into sev-
eral zones, each receiving a different
prograni.

IHowever, provision had to be made
for instantaneous connection of all
sound sources to a common program, so
that announeements of a general interest
or emergency messages conld be heard
everywhere,

* 4916 Forbes St., Pittsburgh 13, Pa.
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General view, showing the Atomium and the cable carriers.

TREE PLANTED ZONES

®  BIRDSONGS SOUND SOURCES

Fig. 1. Map of the Brussels Exhibition. 1: Central Control Room. 2: Great Square. 3:
Garden, 4: Auditorium. 5: Elegance Pavilion. 6: Silent Zone. 7: Amusement Park,
independent sound. 8: Joyous Belgium, independent sound.

This ambitious project met with a
number of diftieultics. Tt was soon ap-
parent that the wuse of underground
cables was impraectical, and that a radio
link was necessary. Then the high-

quality requirement and immunity to

WWW.americannadiohistaorny.com

Model of the MBL (Belgian tube manu-

the numerous interferences pointed to
the use of frequency modulation, and
consequently to short wavelengths in
the VIIF range. When the specitications
were finallv frozen, less than one vear
was left to design, test, and install the
system. The final design, due to SBR,
uses five 250-watt FM transmitters,
feeding some 450 sound sources, each

facturer) pavilion.
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made of one receiver and four loud-
speakers. A few cable links have heen
provided over short distances, mainly to
pipe to the control room signals received
in two special pavilions nearby. Figure
1 shows the different zones in the Exhi-
bition. Roughly speaking, the left half
receives program A, and the right haif
receives program B, with the exception
of the wooded zones, where a special
program of birdsongs is received. Also,
at the extreme right, a silent zone 6 is
provided, where peace-lovers can take
refuge and relax.

The control room, in 1, is cable-linked
to the four points 2, 3, 4, and 5, the last
two being the Grand Auditorium and
the Elegance Pavilion.

Zones 7 and 8 are respectively the
Amusement Park and the Joyous Bel-
gium Fair, and have an independent
sound distribution.

Transmitters

The rather stringent main specifica-
tions for the transmitters were

Pre-accentuation: 50 s,

Frequeney stability : without modula-
tion *0.002 per cent; with =75 ke/s
modulation *0.001 per cent.

Frequeney accuracy: + 0.0003 per cent.

Temperature range: + 15 to + 35° C.

FM noise: better than 55 db below the
full modulation level.

AM noise: better than 50 db helow 100
per eent modulation level.

AY distortion: better than 2 per cent
trom 30 to 15,000 eps.

They have heen largely met hy the
design shown in bloek form in Fig. 2.
It uses the Marconi system, where the
crystal-controlled oseillator is frequency
modulated by a reactance tube.

The a.f. signal enters a eathode-fol-
lower, whose cathode load embhodies the
RC filter for pre-aceentuation, Then
there is a balaneed modulator, to drive
the reactance tube, shunt-conneeted
across the osecillator.

The oscillator is controlled by a
quartz erystal, which is part of a filter
coupled to the plate circuit. Thanks to
a special cut, the crystal can follow, be-
tween limits, the frequeney variation
due to the modulation, while at the
same time controlling the central fre-
quency of 4 me approximately. Feed-
hbaek to maintain the oseillation is pro-
vided by the grid winding ecoupled to
the plate eireuit. The grid is AGC-con-
trolled to eliminate amplitude modula-
tion.

The oscillator is followed by an r.f.
amplifier, the output of which is reectified
by a diode to provide the AGC voltage.
Then come four frequeney-multiplying
stages, the last one symmetrical and
doubling as a 5-watt driver for the final
250-watt push-pull output.

A variety of control instruments is
included: a.f. test oscillator, frequency
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PRE-ACCENTUATION
FILTER

Fig. 2. Block diagram of the transmitters.

deviation indicator, ecalibrating quartz-
controlled oscillator, and monitor.

Each transmitter is made up of four
separate shielded units: modulator, fre-
queney multipliers, output stage, power

grams have been received several hun-
dred miles away.

The aerials are simple dipoles on the
roof of (he building.

A control bay receives all program

supplies. These units in furn are inputs and distributes them to the vari-
mounted in metallie closets with only the  ous transmitters, at a standard level.
PHASE SPLITTER
DISCRIMINATOR 10w
R.F. AMPL, ~ A.F. AMPLIFIE P-P OUTPUT
EC92 N . \
FREQ. 3 ILF. STAGES \ ‘
CHANGE
A A : EL84
OSCILLATOR REACTANCE TUBE

Fig. 3. Block diagram of the receivers.

necessary foreed ventilation openings.
Radiation is thus kept to a low level, less
than 100 uv/m in the building.

The chosen frequencies are 76.60,
76.95, 77.65, 78, and 78.35 me outside
band II to avoid interfering with the
radio programs. Despite the limited
{ransmitter power the Exhibition pro-

Another bay insures monitoring hoth
of the a.f. and the r.f. signals.

Reception

The 450 or so receivers are all of the
same tvpe, represented in block form
Fig. 3. The r.f. amplifier is a grounded
grid EC92/6AB4, followed by a fre-

TREBLE CHAIN

0W.
»{ PREAMP = AMP. -
HIGH  J
O—— FILTER
oW 0W.
AMP, —‘
> PREAMP. — l

30w, ‘l
AMP.,

BASS CHAIN

Fig. 4. Block diagram of the high fidelity system.
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quency changer and three . amplify-
mg-hmiting stages. Then comes a dis-
criminator, a tirst a.f. amplifier followed
by an adjustable eorreeting filter, a sec
ond a.f. wnuplitier, a phase splitter, and
a pair of KL84's in a 10-walt push-puli
output stage. Each receiver can he
tuned and locked on any ot the five
transmitted frequencies.

The design stems dirvectly from the
specifications. In particular, an output
variation of no more than 3 db was
indicated for a variation of input level
of 10 uv/m to 0.1 v/m. This eould only
be met with two limiting stages. The
specified signal to nowse ratio was 20 db
minimum for rf. signal of 2 nwv/nu with
a deviation of 24 ke at 400 e¢ps. This
dictated the use of the r.f. stage.

The small frequeney spaeing hetween
channels made compulsory a high sta-
bility of the loeal oseillator. This was
obtained by an automatic frequency
control, hence the symmetrical discrim-
inator, to drive the reactance tube.

It was also neeessary to mute the re-
ceiver in the absence of un r.f. earvier,

The French Pavil-
ion. Notice the
loudspeakers in
the star-shaped
objects and the
microwave relays
on the oblique
beam.

to eliniinate unwanted noises. A squeleh
cirentt. was then added, whielh euts-off
the a.t. for input signals below 5 uv.

The output stage teeds a cluster of
four loudspeakers; each of S-in. diam-
eter. to ensure a good sound diffusion.
Two of the loudspeakers resonate at 60
eps and two at SO eps, to provide =a
certain amount of low-frequency equali-
zation.

Sitee the recervers work in the open,
they had to he desigued for a wide range
of cliniatie conditions, mecluding i par-
ticular temperature variations ot 40° (.
Actually, during the first wights the tem-
perature went down to 09 C, and during
ot swmnmer afternoons, some of the
receivers were exposed to the sun, with
the results that one eould almost fry
eggs on the cabinets. Still, they earried
on undisturhed.

Lach receiver has a elosed metallie
cabinet and is placed in a metallie box
used @s an acoustical enelosure for the
loudspeakers. A rudimentary aerial s
provided. The design varies according to
the location.

Control room, showing three of the FM transmitters, five tape-playback machines,
and the patch panels and monitoring console.
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Portable additional sound scurce.

Special Zones

Cables have heen used to link the
control room 1 to the Great Square, 2,
and the garden, 3.

The Great Square (Grande lispla
nade) is frequently used for sport or
folklore shows, and it is neeessary then
that its loudspeakers be used for the
appropriate comnentary.

The Garden (Jardin des 4 Saisons)
deserves a special mention. It is believed
to be the first serious attempt to present
hi-fi in the open. The equipment cuin-
prises three Williamson-type 60-waltt
amplifiers. Figure 4 shows how the sig-
nal program, coming by cable from the
control room, is split between two pre-
amplificrs, one for treble and one for

(Contined on page 78)

One of the FM transmitters.
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Model EL 3516/G53
Technical Specifications

Three Tape Speeds—7%2, 3%, and 1% ips

Tracks —Dual
Heads—Stacked
Head-Gap—0.0002 inches

frequency Response—at 732 ips; 50 to 16,000 cps
at 33, lIps; 60 to 10,000 cps
at 17% lps; 60 to 5,000 cps

Wow and Flutter—0.15% at 7Yz ips
0.2% at 3% Ips
0.35% at 1% los

Volume Indicator—Magic Eye (Type EM-84)

Loudspeaker--Integrated, heavy magnet,
wide range

Controls—Piano-key pushbutton
y P N T
<< -

fast Forward and Reverse--Less than 2 minutes for
1200 ft. of tape

Automatic Stop—At ends of reel (with metaiized
strips)
Program Indicator—-Built-in, adjustable

tnputs—(1) radio/phono; (1) microphone (with mixing
facilities)

Outputs—(1) for external speaker; (2) for external
amplifiers with controls; {1) for external amplifier
without controls: (1) for headphone monitoring
recording circuit

Microphone—High-Impedance Dynamic

Tubes—EF-86 (2). ECC83 (2), ECL82 (1), EZ90 (1),
EM84 (1)

tine Voltage—117 volts AC 60:cycles
Power Consumption--80 watts
Dimensions—15%” x 13” x 8”7
Weight-32 ibs.

Case—Rugged. Furopean-designed, portable carrying
case (internally designed for optimum acoustic
baifling)

A matching companion picce, identical in ap-

pearance, containing a second amplifier and

speaker, is available to those who seek the

convenience of a complete portaale stereo-
tape playback system
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YOU
ARE LOOKING
AT A

Modern
Dutch

Masterpiece

The

STEREO

version of the
/VO/’¢°/€0 ‘«Continental’

TAPE RECORDER
Developed & Guild-Crafted
by
Philips

of the

Netherlands

We feel that the Sterco version of the Norelco ‘Continental’ is the
ideal tape recorder for those recordists, high fidelity enthusiasts and
music lovers who scek a professional quality machine at a truly
modest price. The data listed here, represent painstaking, conserva-
tive and substantiated laboratory measurements. If you find that
these data satisfy your technical requircments, and reflect those
qualities that you consider mandatory in your stereo equipment, by
all means listen to the Stereo version of the Norelco ‘Continental’
at your favorite HI-FI center or Camera store. There, we feel sure,
you will agree with us that the Norelco Stereo ‘Continental’ is, in-
deed, a modern masterpiece . . .

For further descripiive literature write to:
NORTH AMERICAN PHILIPS CO..INC.
High Fidelity Products Division

230 Duffy Avenue, Hicksville, L. I, N. Y.
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Double-Duty Disc-Hop

Consolette

JOHN WHITACRE®

When you can’t find the sort of equipment you want on the market, build it yourself. Then you can be
sure that it will do exactly what you want it to do—as one station did. A real multipurpose device!

HAT 18 A Dise-llop Consolette?
w At our station the name has ecome

to mean: A coniplete audio con-
solette designed primarily for use by a
disc-jockey to “spin reecords” for a
crowd of dancers.

It is logical to assume a Double-Duty
Dise-Hop Consolette ean do another joh
besides the one mentioned above. At our
station it is used to provide excellent
faeilities in the auxiliary control room.

A dise-jockey playing recovds for
dances instead of a band or orchesti,
is this a new idea? The idea has bheen
popular in the Central Michigan area
for some time. No doubt some parts of
the eountry have heen doing this longer
than we have.

There are a few of you hig-station
engineers who are going to read this and
say: “Why build a speeial unit just to
play records over a I’ A. system? We
just grab a transeription turntable, a

* 2313 Alpha St., Lansing 10, Mizh.

publiec-address amplifier, a handful of
wire, and we’re in business.”

That'’s fine for you fellows who like
hard work. Iowever, I’in sure the unit
to be deseribed will run ecireles around
you for ease of setting up, eonvenience
in operating, and professional appear-
ance. Besides, it works beautifully as a
standby unit at the studio.

The Original Idea

Until two years ago our station bor-
rowed a couple of transeription turn-
tables from the auxiliary control room,
horrowed o public-address system, and
used a Collins 12Z-2 Reniote Amplifier,
as our portable unit. It worked fine, but
we found it to be tinie eonsuming to
move and hook up for a show. Our way
was old fashioned and expensive. Pos-
sibly it could he improved.

With this thought in inind, T ealled
on our eompany president. Since he was
formerly our chief engincer, I antiei-

Fig. 1. Front view of the Disc-Hop Consolette. The desk is 24 in., wide, 48 in. long,
and 32 in. high.
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pated a sympathetic ear. After hearing
me out, the program director and the
publicity director were summoned into
his office. Three meetings later plans
were complete for giving our station a
Double-Duty Dise-Hop Consolette.

Right away it had been decided not to
restriet its use for just doing dise-jockey
dances. It would be constructed to allow
its full use at the studio when not on
remotes or dances. This meant it should
have provisions for not only program-
ming but anditioning as well. Our mixer
amplifier would need at least two miero-
phone channels, two phono channels,
and a 600-ohm line-level input channel.
A way must be provided to mute speak-
ers when used at the studio, but still
allow them to he on all the time when
doing dances. A cue amplifier should be
ineluded so we could cue records prior
to broadeasting, listen to the cue on the
600-ohm 1nput channel, or listen to the
program on a pair of earphones. Ear-
phones were to be used on the cue ani-
plifiev hecause experience had taught
ns cue material ecould not be heard ahove
the public address speaker at some
dances.

To make it even more convenient for
doing dances, it must be light in weight
and easily moved through doors and up
stairs. Building everything into an at-
tractive desk seemed like a good idea.
Certainly it must have showmanship
without being “gaudy.” A minimum
amount of time must be spent moving
it and making ready for a broadeast or
dance.

From the unnouncers’ and operators’
standpoint, it must be simple to operate.
The engineers said reliahility was a
necessity.

A twenty-five watt public-address am-
plifier and a speaker with its floor stand
would be the only iteis we couldn’t get
into the desk.

Past experience had taught us two-
speed, twelve-ineh turntables with vis-
cous damped tone arms were fine com-
panions for doing record dances. If
we were content to play 16-inch tran-
seriptions on another turntable when the
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Reduce record wear...

I‘“JI"'O L?
aat ' 40

Less mass, higher compliance with G.E.’s
“Golden Classic’’ stereo-magnetic cartridge

ics ic” i . TEST RECORDS: 0 to 15KC WESTREX STEREO 1A
General Electric's “Golden Classic” has only one moving part [ L 00

the stylus — which “floats” freely in special-formula damping - o B . __
cushions. This means freer motion in the record groove. You get E ereouency response ERIEEEES
less wear on records and stylus, and superior sound at all ! — | —
frequencies. Hear the "Golden Classic” GC-5 or GC-7 soon. ) L - p—* ___L il
You'll agree they are a fitting climax to the famous General ] J_

Electric cartridge tradition.

The more moving parts, the more resistance to groove motion. c - =

® Plays both stereo and monavral records ® Frequency response,
20 through 20,000 cycles ® Output 8 mv ® Effective mass of
stylus about 2 milligrams ® Lateral compliance 4 x 10°® cm/dyne;
vertical compliance 2.5 x 10 ¢m/dyne ® Recommended track-
ing force with professional-type tone arm 2 to 4 grams. {Specifi-
cotions for Medel GC-5.) s h both st g

) . mooth response on both stereo and mon-
Model GC-5 (shown) with .5 mil diamond stylus, $26.95. . -
Model GC.7 with 7 mil diamond stylus, $23.95. Model CL-7 aprgl weFarci oSt High gymel
with .7 mil synthetic sapphire stylus $16.95 (Manufacturer’s sug-
gested resale prices).

separation, because the stylusis magnetically
linked to the coils.

TM-2G “Stereo Classic” tone arm

A professional-type tone arm designed for use with G-E stereo
cartridges as an integrated pickup system. Unusual two-step ad-
justment permits precise setting of tracking force from 0 to 6
grams, Lightweight, brushed aluminum construction minimizes
inertia. Statically balanced for minimum friction, reduced stylus
and record wear $29.95 (Manufacturer’s suggested resale price).

See and hear the G-E "'Stereo Classic’ cartridges and

tone arm at your Hi-Fi dealer’s now. For more information
G E N E R A L E LE c T R I c and the name of your nearest dealer, write General
Electric Company, Specialty Electronic Components Dept.,

44A2, W. Genesee St., Auburn, New York.

AUDIO e FEBRUARY, 1959 31

WwWWWwW.americannadicghistorny.com



Fig. 2. Back and top view of the desk. Note drawers for parts storage and com-
partments for records. The p.a. amplifier rests on the shelf between the two pedestals.

unit was used at the studio, the two
twelve-inch turntables would work well
for everything else.

Now we knew what we nceded. After
a diligent search was nade to loeate a
unit similar to what we wanted, an
amazing faect was evident! There was
nothing on the market that even re-
sembled our proposed unit. Maybe we
could buy individual units and make it
ourselves.

When you want something and ean't
buy it, for oue reason or another, what
do you do? Today many stations operat-
ing with a limited budget, build some of
their equipment. That scemed to he our
case. The projeet was started immedi-
ately.

Build it Yourself

A birch plywood desk measuring 24"
wide, 48” long, and 26” high, was built
for us by a local lumber ecompany. To
take away the “boxey” appearanee, both
ends of the desk were slanted inwmd at
the bottom. Six ineh maple legs were
mounted under the desk. This raised the
desk top to 32 in. We have found this
to be a comfortable operating lLeight
when seated. Three-quarter ineh ply-
wood was used for the desk top and one-
quarter ineh plywood was used on the
front of the desk. The rest of the desk
was made from one-half inech plywood
(see Figs. 1 and 2).

Two compartments for reecord storage
and two drawers for parts storage were
provided. The drawers were equipped
with magnetic catches so they wouldn’t
fall out when the desk was heing moved
(see Fig. 2).

Inside the desk, near the front, a shelf
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was inade to hold the publie address am-
plifier.

After the desk was contpletely as-
sembled, it was given two coats of out-
door spar varnish. It was well sanded
hefore the fivst coat of varnish was ap-
plied and rubbed thoroughly with steel
wool after the first eoat was dry. When
the seecond eoat of varnish was thor-
oughly dry, a good grade of furniture
wax was applied.

On the left side of the knee-opening
in the desk, an a.e. switeh and three
duplex outlets were mounted. This switeh
controls all the power distribution for
all the units mounted in the desk.

A housing for the mixer-amplifier
was consirueted by a tinsmith from #18
gauge sheet metal. Its dimensions are
10%4” deep, 18” long, and 8” high. In-
side the housing a pair of slides are
welded, one on each side near the hot-
tom. These serve as guides to aid the
serviceman in removing and veplacing
the mixer-aniplifier into the housing
with a minimum of diffieulty. An open-
ing was left in the back of the housing
3” high and 17” long so jacks and plugs
could be easily inserted or removed from
the nixer-amplifier ehassis. The housing
was primed and given two eoats of black
antonmotive enamel, after which it was
treated with a coat of automotive wax.

For the niixer-amplifier, an aluminum
chassis 3”7 x17”x10” was used. Steel
chassis-mounting brackets were used to
hold the frout panel to the chassis.

The front panel for the mixer-ampli-
fier was eut from a sheet of 1/16” alu-
minum. After all holes and eutouts were
made in the panel, we had it anodized
gold. As a finishing touch, two handles
were provided for lifting the amplifier

WWW.americannadiohistorny.com

from its housing. Engraved plastie
labels were attached to the panel to iden-
tify the control funetious.

Presto, - Model T-2, two-speed, turn-
tables were mounted on the desk top
along with Gray viscous-damped tran-
seription arms. It was necessary to place
a one-half-ineh block of plywood under
each transeription arm to bring the arm
up to the height of the turntable.

The transeription arms are equipped
with Pickering Model D-140 phono ear-
tridges. Very little trouble is expe-
rienced with the cartridges skipping or
Jjumping when they are jarred. We at-
tribute this feature to the viseous-
damped transeription arms.

Circuitry

Referring to the schematie diagram of
the mixer-amplifier Fig. 3, it is quickly
recognized as a miniature andio eonsol-
ctte.

To keep the cost down, we employed
as few transformers in our cireuitry as
possible. Then too, since all units would
be housed in the desk, it was felt there
should be no drawbacks to using high-
impedance mixing. Using two 12AY7
tubes for our program amplitier may
seem a little strange to you, but my
reason for using them will be outlined
later.

Both phono preamplifiers employ a
12AY7 tube in a “losser-type” equalized
preanplitier circuit. They were used he-
cause they had lower hum level, less
microphonies, and showed evidence of
more stage gain than any tube we had
tried previously. These stages give us
plus or minus 1Y%, db variation from 30
to 10,000 eps when using the Columbia
Standard RTAA test record. A “scrateh
filter” is provided by inserting the .05-pf.
capacitor and the 5100-ohm resistor
across the input to each stage with the
switeh Sw, or Sw,. Using the filter
causes a rapid loss of high frequencies
above 4000 cps.

In the intermediate program amplifier
stage, one-half of V7V, another 12AY7
tube was used. This stage was thought of
more as another preamplifier stage than
as a driver for the program amplifier.
With this reasoning, the 12AY7 tube
was selected here for the same reasons it
was used in the phono preamplifier
stages.

For miecrophone preamplifier tubes, we
chose the 12AX7. 1t meets all demands
for low noise and excellent frequency
response. A 3 db rise in frequency re-
sponse is noted at 30 eps over what it
is from 70 to 20,000 eps. In other words,
the preamplifier is flat from 70 to 20,000
eps within 1 db. Most microphones have
a drop in their response below 70 cps,
so we accepted the 3 db rise at 30 cps
without reservation.

Some years ago the United Trans-
former Co. developed a portable remote
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A complete,
versatile stereo

control system

G-E "'Stereo Classic™’
Amplifier Model MS5-4000

AUDIO e

G-E “Stereo Classic’”’—40 watts of clean, balanced power

General Electric's MS-4000 “Stereo Classic” Amplifier
provides every useful variation in stereo and monaural
amplification, quickly and easily controlled by a single
set of knobs.

The balance control gives you maximum stereo effect
—without overloading one channel when the other is
cut down. A new contour control provides smooth,
gradual bass boost, while the speaker phasing switch

New G-E Remote
Control RG-1000

Now you can get the best stereo perspective without
moving from your chairl Two knobs permit adjustment
of channel balance and volume up to 30 fest from
the amplifier. Especially useful in stereo because of
individual preferences for channel balance and audio
variations. May also be used as volume control with
monaural amplifier. 30-foot cord included. $14.95*
*Manufacturer's suggested resale prices.

See and hear the G-E “Stereo Classic’” Amplifier and Tuner at
your Hi-Fi dealer’s now. For more information and the name of
your nearest dealer, write General Electric Company, Specialty
Electronic Components Dept., 47A2, W. Genesee St., Aubuyrn,

New York.

FEBRUARY, 1959

saves manual phasing. Be sure to see and hear the
MS-4000 soon.

OUTSTANDING PERFORMANCE FEATURES

* Full, balanced 20-watt output from each channel {28
watts per channel music power) ¢ Flat response within
0.5 db from 20 to 20,000 cycles * High sensitivity, ex-
tremely low hum and noise ¢ MS-4000 $169.95*
MS-2000 (28-watt Amplifier) $129.95%

FM-AM
Tuner FA-12

Receives even weak signals with unusually low distor-
tion, hum and noise level. No audible drift. Visual
meter provides FM center channel turing and maxi-
mum AM signal tuning. RF amplifier stage in both FM
and AM increases sensitivity. FM multiplex jack for
stereo adaptor. Built-in AM antenna; folded FM dipole
included. $129.95*

GENERAL B ELECTRIC
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broadeast amplifier whieh used 12AY7
tubes as a driver and output stage.!
Their ecireuit offered advantages we
wished to adopt for our mixer amplifier
output stage. We wanted to use a mini
mum number of tubes and employ as
few spares as possible. By using the
UTC eircuit we eould carry as few as
one 12AY7 to replace any one of five
12AY7’s that might go out in the mixer-
amplifier. By using an interstage trans-
former, we could accomplish a phase-
splitter stage and stage gain at the same
time. Our initial cost would be greater,
but there would be no tube to worry
about going bhad. The eircuit afforded
another advantage. We wanted to keep
the power-supply drain to a minimum.
By using low-current-drain tubes, we

1 John S, Carroll, “A four-channel audio
mixer, Radio § Television News, November,
1954,

could do it. Even with all these advan-
tages, we almost changed the eireuit
to a tube phase-splitter stage.

Construction Hints

Like nearly everyone, we were in a
hurry to see how the nixer-amplifier
was going to sound before taking any
measurements on it. With all the con-
trols turned down, it was plugged into
the electrical outlet. As soon as the am-
plifier warmed up, the VU meter needle
nearly went through the side of the
meter case. The meter was disconnected
and a pair of earphones plugged into
the amplifier. Listening revealed nothing
in the way of hum or oscillations. How-
ever, the oscillosecope showed an oseilla-
tion taking place around 30 ke. The oseil-
lation was finally extinguished by swamp-
ing the grids of ¥, with 100,000 ohm
resistors and putting a 200-uuf. capaei

tor from grid-to-grid of the same tube,

Later, measurements indieated we had
not damaged our intended frequency
range by doing this.

A 600-ohm input channel was pro-
vided on the mixer amplifier so a third
turntable might be used. A tape recorder
or remote line may also be fed into it.
It is a balaneed input, padded 30 db,
so that zero db input will place the
mixer control at 12 o’elock.

You will notice we placed a 10,000-
ohmn resistor from the grid of V, to
ground. This was done after it was
found we could overdrive V, thus ereat-
ing over 3 per cent distortion in the
output. ITad we exercised enough fore
sight to use larger building-out resistors
and a smaller master gain control, this
resistor probably would not have been
neeessary.

One-half of 7. is used to feed about
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Fig. 3. Complete schematic of the Disc-Hop Consclette. Following general broadcast layout and switching, it works with high-
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impedance mixing circuits throughout.
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Get big-speaker performance in a
‘“stereo-compact’”’ enclosure

General Electric’s LH-12 “Stereo Classic’ Speaker System com- OUTSTANDING NEW
bines enclosure compactness with full, smooth response over BASS PERFORMANCE

. E 3 o The woofer's high excursion cone
the entire audio frequency range. The complete unit — with

. and long voice coil quadruple Woofer
woofer, tweeter and crossover network — occupies only two power-handling ability. Treated
cubic feet of space. cloth cone suspension increases
But small size is gained through no sacrifice in sound. G.E.'s C°,mp]'°.'|’cfe' fAl?“m;;L{m rbhcse;
1 . voice col Oor 1ast, efricien ea
new Extended Bass design puts out four times as much power dissipation. All-steel welded

{+6db) at low frequencies as standard 12" speakers in the cauchion.
same enclosure. For superb stereo sound, we invite you to
compare this system with all others, regardless of size.

Complete LH-12 Speaker System in four most wanted fin-
ishes at $129.95%. LC-12 and LK-12 Speakers available for
separate mounting at $89.95*

Tweeter

e

Crossover network

LH-6 Bookshelf Speaker System

Only 9” high, 17%," wide and 8%" deep, yet provides
better low-frequency response than speakers tested in en-
closures up to twice the size. Perfect solution to problem
of getting high quality performance in a limited space.
May be positioned on side or end, as shown at right. Also
offered as kit without enclosure. From $49.95 to
$57.50* (Kit form, $29.95).

New EN-50 5-cu. ft. enclosure for 12" speakers available
in four finishes. $69.95*

There's a full line of General Electric speakers at your
High Fidelity dealer's. Finest performance—sensibly priced.

*Manufacturer’s suggested resale prices.

See and hear all the new G-E ‘‘Stereo Classic”” companents at your
Hi-Fi dealer’s now. For more information and the name of your
nearest dealer, write General Electric Company, Specialty Electronic
Components Dept., 45A2, W. Genesee St., Auburn, New York.

GENERAL @3 ELECTRIC
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one volt to the input of the public ad-
dress amplifier through the volume con-
trol R, Sw, is a three-position lever
switeh whieh selects program, audition,
or an external mput, for the public ad-
dress amplifier. We use a radio tuner
to feed the external input when doing
remotes with this unit.

One-half of a 12AUT7 is used for the
cue monitor. A three-position lever
switeh seleets program, phono cue buss,
or the auxiliary input ehannel, to be
amplified and fed to a pair of earphones.
This switeh, Sw,, has a spring-retuin
and upon releasing it, it always comes
back to monitoring the program bhuss.
A voltage-divider 1s connected aeross the
amplifier line-output terminals. We chose
this method of monitoring the program
so that when the unit was used on broad-
cast remotes, the operator would be able
to hear cue on the remote line. All audio
levels appearing on the earphones from
the eue amplifier are well balanced from
the three sources.

The VU meter is conneected aeross the
amplifier output through a 10,000-ohm
vesistor. It indieates 100 per cent or
zero VU when the amplifier is actually
putting out plus 4 db.

36

Fig. 4. Bottom
view of the mixer-
amplifier showing
the cue pots and
details of the part
locations.

A 4-db “0” pad is placed between the
amplifier output and the line terminals.
Its purpose heing to eause the amplifier
output and remote line to “look into”
a nearly constant 600-ohm load at all
tines. 1t also keeps the VU meter from
being damaged if someone feeds exces-
sive cue level down the remote line from
the studio.

With the VU meter indieating zevo
when the awmplifier is putting out plus
4 dl into the pad, this means we are
feeding the remote line zero db.

In our power-supply cireuit, we used
a 20-ohm Globar resistor in series with
one side of the primary winding. For
those of you who might have had un-
pleasant experiences with the Globar
resistor in television sets, may I suggest
using a regular 20-ohm, 20-watt wire-
wound resistor. However, at the time of
this writing, the original Glohar resistor
is still operating perfectly.

By using the Globar resistor, we elimi-
nate the voltage surge when the amplifier
1s first switehed on. This will prolong
the tube filaments. It reduees trans-
former heating by lowering the primary
voltage. It reduces the availahle filament
and plate voltages. The former was de-

Fig. 5. Top view
of the mixer-am-
plifier showing
transformers used
and placement of
other parts.

WWW americanradicohistorny com

sirable and the latter was no disadvan-
tage. The anplifier filament voltage is
6.0 volts to prolong its tube life. We had
plenty of available plate voltage to
spare, so inserting the resistor in the
primary of the power transformer was
to our advantage.

On the filament winding of the power
transformer, the center tap has heen
brought out to a voltage divider in the
plate-supply eireuit. This was as a pre-
caution against hum originating in the
filament eireuit of the preamplifier
stages.

Both phono channels are equipped
with “cue-switches,” This was done as an
experiment to see what could he ac-
complished along this line in high-in-
pedance mixing eireuits. Then too, it
was a necessity if we were to listen to
cue [rom four sources with a three-
position, spring-return lever switech. We
wanted to vetain the spring-return fea-
ture so that upon releasing the ecue
switeh, it would always return to moni-
toring the program ecireuit.

The “cue-pots” were constructed by
mounting each phono-channel potenti-
ometer on a small sub-chassis and then
fastening a small Microswiteh under the
extended potentiometer shaft (see Fig.
4). A flat spot was filed into the potenti-
ometer shaft where the miecroswiteh
lever would rest when the potentiometer
was elosed. A normally-closed Micro-
switeh was selected for the purpose.
When the potentiometer is in the elosed
position, the Miecroswiteh is making con-
tinuity and when the potentiometer is
In any position other than closed, the
Microswiteh is not making eontinuity.
After assembling the two parts on their
sub-chassis, the completed unit was
mounted to the back side of the front
panel with countersunk maehine serews.

Our “cue-pots” have worked very well
and without a failure for some time
now. They are noiseless from an eleetri-
cal and echanieal viewpoint. In faet,
it wouldn’t surprise us to see some
manufacturer ecome out with this idea in
the near future.

Carbon-deposited potentiometers
(Ohmite) with a linear taper were used
for all mixing and volume controls ex-
cept the publie address volume control
where an audio taper was used.

Building-out resistors for the pro-
gram and audition busses are 100,000
ohms. Very little interaction is expe-
rienced between mixing eontrols. Using
470,000-ohm building-out resistors would
have given us even less interaction he-
tween controls.

Buss-bar was used to make the mixer
husses. The program and aundition husses
are physically separated by about one
inch. Cross-talk is down about 50 db
between the two busses. However, the

(Continued on page 72)
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3 New Stereophonic Components
by

Pido?*

We have advanced upon a new era in high fidel-
ity—the age of stereo. And now we can enjoy
music reproduced in its eoriginal sculptured
dimensions with all the spatial breadth and
depth of the living sounds.

Stereo fidelity is high fidelity at its ultimate
best. And its demands upon equipment quality
are rigid and uncompromising. For only through
quality equipment can the realism of stereo be effectively achieved.

It is with considerable pride, therefore, that Pilot presents three new
stereophonic components: The SP-210 stereo preamplifier, and two basic
stereo amplifiers, models SA-232 and SA-260. Brilliantly engineered, the
monophonic and stereophonic performance of these units reveals the
painstaking care devoted to design.

The SP-210 consists of two identical preamplifiers with ganged controls
for balanced stereo operation. Every measure has been taken to achieve
maximum quality and versatility. Premium type, low-noise triodes are
used in all low level stages, and hum-free dc on all tube heaters. Inputs
are provided for all possible stereo source material: phono, tape head,
microphones, FM-AM, FM multiplex and tape recorder. The extreme

sensitivity of the phono input makes the SP-210
ideal for magnetic steree cartridges, as well as
for other types of pickups. There are also
outputs for connection to a stereo tape
recorder.

The SP-210 is housed in a modern, low sil-
houette metal cabinet with brass control panel.
It is matched to, and powered by the Pilot
SA-232 or SA-260 amplifier. The Pilot SP-210 is $89.50, complete.

Both the SA-232 and SA-260 basic stereo amplifiers consist of two
identical power amplifiers. The SA-232 delivers a total of 40 watts undis-
torted (80 watts peak). Distortion: harmonic 1%; intermodulation 1.5%.
Hum, 90 db below rated output. Total output of the SA-260 is 70 watts
undistorted (140 watts peak). Distortion: harmonic %%; IM 1%. Hum,
90 db below rated output. Each amplifier has power tap-off for the SP-210.

The SA-232 is priced at $89.50, and the SA-260 at $129.50. Both
are supplied with brass finished metal covers. (Slightly higher in the
western states.)

Complete specifications at your high fidelity dealer or write to Pilot
Radio Corporation, 37-04 36th Street, Long Island City 1, N. Y.

Electronics manufacturer for more than 39 years.
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Transformer Distortion

DUNFORD KELLY*

The causes of distortion in transformers are fairly well known to transformer engineers, but
there is little the user can do to avoid it. However, a thorough understanding of the para-
meters which cause distortion and the effect of core material, size, stacking, and operating
conditions will help engineer and experimenter alike in their choice and use of transformers.

UDIO TRANSFORMERS produce severe
distortion st low frequencies, fre-
quently more than the associated

vacuum tubes ereate. Despite this faet,
transformer distortion information is
practically non-existent. One obstacle
has been the requirement for an ex-
tremely pure sine wave for such meas-
urements.

The data to follow may he applied,
with simple calculations, to any trans
former not earrying direct current, with
known flux density, low-frequeney im-
pedance relations, and type of core ma-
terial. Even without design information,
distortion approximations are possible.
Commereially available core materials
have permeability tolerances as high as
two or three to one in the better core
materials. This reduces the possible ac-
curacy of transformer caleulations, but
the results can still be very useful.

Distortion Source

Distortion is eaused by the ferromag-
netie core material, which is required in
an audio-frequeney transformer to pro-
duece sufticiently high electrical imped-
ance. The value of the core material is
its high magnetie permeability compared
to the permeability of spaee. Available
permeabilities range from slightly above
unity to hundreds of thousands. Un-
fortunately, in a general way, the higher
the permeability the lower the power
handling capacity and the lower the
maximum frequency at whieh the core
material is suitable. All ferromagnetic

" 4638 10th Awe., Los Angeles 43, Cali-
fornia.

materials are non-linear and therefore
genervate distortion. The distortion pro-
duced in a transformer depends on the
relative cireuit impedances, the type of
core material and the flux density; not
at all on ecoil configuration, shunt ca-
pacitanee, and the other factors that de-
termine high-frequeney characteristies.

Ferremagnetic Theory

Ferromagnetism is complex® but some
of the properties may be considered in
an elementary mamner. Ordinary ferro-
magnetic materials are composed of
many erystals. These have no definite
arrangement. Each erystal, even though
unmagnetized, consists of many very
small magnets, called domains. These
have a random arrangement. Therefore
they produce no over-all magnetisin.
When an external magnetie foree is ap-
plied, the first effect is thought to be
the enlargement of the domains orig-
inally aligned in the general direetion of
the applied field, at the expense of the
other domains. This slightly inereases
the flux density in the material. With
greater applied magnetic foree, the
domains begin to realign themselves to
the erystal axis nearest the direction of
the applied field. They do not do this by
moving bodily, but by a realigninent of
the axes of rotation of the individual
electrons within the domain. The en-
tirety of one domain orients simul-
taneously. Iiach reoriented domain in-
creases the flux deusity, which therefore
changes by extremely small but finite

1 Richard M. Bozorth, “Ferromag-
netism.” D. Van Nostrand, 1951.
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Fig. 1. Curves of transmission, permeability, distortion, and impedance vs. flux
density for Audio A core material.
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steps. This mechanism produces the re-
gion of highest permeability. A third
effect further inereases the flux density.
With sufficient applied field, the domains
smoothly shift direetion from the erystal
axes to which they had previously
aligned, to the direction of the applied
field. When this third effect is com-
pleted, the mnagnetic material is fully
magnetized, or saturated, and ean carry
no additional flux. The space which sur-
rounds the magnetic material ean ecarry
more flux, but because the permeability
of space is only unity, this contribution
to the total flux is generally negligible.

Magnetization involves the mechanical
activity just deseribed, and it requires
the expenditure of energy. When the
magnetized material is demagnetized,
not all of the expended energy is ve-
covered. The lost portion is converted
to lieat. This loss is termed hysteresis loss
and is ecommon to all ferromagnetic ma-
terials. At very low flux densities this
loss disappears, because the physieal re-
action ceases. The resultant distortion
also ceases.

Measurement Technique

Only the strongest harmonies were re-
corded in these measurements because
they are the umportant ones. hut the
higher odd-numbered harmonies con-
tinued uniformly down the graphs at the
highest tlux densities. The even num-
bered harmonics were not present be-
cause no direct current was present.
These measurements were made with a
conventional assembly of laminations of
ordinary size, rather than the long strips
used in standard transformer core metal
tests. The results, therefore, closely ap-
proximate actual transformers.

An exceedingly pure sine-wave volt-
age was hupressed on a resistor and the
test coll in series as diagrammed later.
(See Appendix.) The only important
departure from usual practice was in the
use of higher series resistance whieh in-
creased the transformer insertion loss
and increased the harmonic percentages.
This was done to allow measurements
over a wider range of signal level. Varia-
tions in series resistance alter the har-

AUDIO e FEBRUARY, 1959



NEW... for cost and
space-saving stereo

UNIVERSIT

SIEREOFLEX

“ADD-ON” SPEAKERS
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FAMOUS MEN OF MUSIC CHOOSE UNIVERSITY

Metropolitan Opera Star Leonard Warren, often referred to as the world’s foremost
baritone, has been acclaimed in most of today’s great opera houses from
Italy’s La Scala to Buenos Aires’ Teatro Colon and Moscow’s Bolshoi Theatre.
For his stereo system, Mr. Warren converted his full-range “Troubadour”
quickly, easily and inexpensively with a compact Stereoflex-2.

W hether converting or starting from scratch. . ..

For those who already possess a full-range monophonic speaker
system, or plan to buy one now with an eye to stereo conversion
later . . . University can “add” superb stereo at low cost, even in
rooms with “no” space for a second speaker. Here’s how:

Because bass frequencies below 150 cps are strictly non-direc-
tional and do not contribute to the stereo effect, they can be repro-
duced by one woofer—that of the main system. In this case, the
system supplies the combined bass of both channels as well as the
full mid and high range of one channel. The mid and high range of
the second channel is then provided by one of the three University
“add-on” speakers. Because such “add-ons” are not required to
produce low bass, they are small in size, easy to place for optimum
stereo and decor effect, and priced most modestly. You also save
the cost of a second woofer and large enclosure!

How University uses one woofer for two channel bass

This can be achieved in two ways, depending upon the kind of
woofer you have. A conventional woofer—with a single voice coil—
can receive these frequencies only after they are combined by the
special stereo adapter network Model A-1. However, with Univer-
sity’s exclusive DUAL VOICE COIL WOOFER? . . . containing two elec-
trically separate voice coils . . . no such network is required.
Instead, the stereo amplifiers can simply be connected one to each
voice coil, thus feeding the full bass directly to this unique woofer.

Starting from scratch, another attractive and flexible approach
would be to use a dual voice coil woofer in an enclosure along
with one “add-on,” the combination making a very fine mono-
phonic speaker system. Later, you can convert to stereo with a
duplicate “add-on,” as shown at left. Now, since the woofer’s posi-
tion for stereo is not critical, you can place it almost anywhere in
the room . . . and the two compact “add-ons” can easily be posi-
tioned for perfect decor and stereo effects . . . regardless of where
the woofer has been placed.

Whichever approach you choose, University “add-ons” put you
on the cost and space-saving road to true high fidelity stereo.

tUniversity woofers having dual voice coils are models: C-15W, C-12SW',

C-1SHC and C-12HC. These are employed in speaker systems: Debonaire-12 8-3, §:35;
Senior §-58; Mauster 8.6, $-68; Dean $-7, S-7S; Classic S-8, §-85; §-9, §-95;

Ultra Linear 5-10, §-108; S-11, S-11S; Troubadour S-12, §-12S.

(System models in light type are fully stereo adapted. System models in

bold 1ype, or any home built system with a dual voice coil woofer, can be easily

and inexpensively prepared for stereo with kit SK-1. User net: $5.95)
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WIDEST SELECTION

OF HIGHEST

QUALITY

“ADD-ON"" SPEAKERS....

STEREOFLEX-2

MODEL SLC is housed in an at-
tractive fibreglas shell of char-
coal grey with gold anodized
grille and adjustable stand,
STEREOFLEX-1, in a handsome
wooden cabinet with fine wov-
en grille cloth. Each occupies
less than one cubic foot, mak.
ing them easy to place on
bookshelf, ““lite-pole,”” or wall.
Double horn-loaded, with 6"
mid-range driver and 2000 cps
crossover wide-angle tweeter.
User net: Model SLC—$43.50.
Stereoflex-1—Mahogany $54.50,
Blond or Walnut — $56.50.

STEREOFLEX-2 is a slim, elegant
unit, with matched woven grille
cloth, designed for floor place-
ment and makes an excellent
end table. Double horn-ioaded
with heavy duty compression
driver and extended air col-
umn for mid-range. Wide-angle
driver/horn tweeter with
“'BRILLIANCE"’control, 3000 cps
crossover. 2512”x10”x 19%%2"d
User net: Mahogany--$110.00,
Blond or Walnut—$113.00.

MODEL A-1 ADAPTER NETWORK:
Required only with speaker
systems not having dual voice
coil woofer. User net: $30.00.

FREE

- Guide to
high
fidelity
stereo and
mongphonic
speaker
systems and
cemponents

You'll find complete informa-
tion on how to select the above
and other major types of stereo
speaker systems . . . how to
adapt your present system to
stereo . . . how to choose a
monophonic system now for
efficient conversion to stereo
later...how to plan economical
‘‘do-it-yourself’”” monophonic
stereo speaker systems. See
your dealer, or write Desk R10.
University Loudspeakers, Inc.,
White Plains. N. Y.

39



mouie percentages in approximately the
ratio of the total shunt impedance at the
coil terminals. More aecurate ealeula-
tion involves the exuet phase angle of
the transformer reactance which is less
than 90 deg. due to core losses. This
phase angle can be determined graphi-
cally from the serics resistanee, the eoil
impedance, and the transmission. All of
these are shown on the curves. As a prac-
tical matter, in eomparing transformers,
the assumption that both have 90 deg.
phase angles does not seriously reduee
the accuracy of the eomparison.

Coil resistance was completely ae-
counted for in the measurements by
adding the eoil resistance to the series
resistance and measuring the developed
voltages acrpss an unloaded seeondary
coil.

Ordinary Silicon Steel

Figure 1 eoncerns the imost widely
used transformer core material, non-
oriented silicon steel in lanination form.
This particular core? is one of the hest
available grades. Many faetors must be
controlled to produee good laminations.
These laminations were annealed after
stamping to remove the metal strains
which degrade magnetie properties. They
are very flat and free from burrs, fitting
together with a miniinunm air gap, and
allowing a maximum of material to fit
in the available space. Beside the obvious
requirenient of good permeability, the
resistivity should be high to mininize
the eddy current losses which result trom
cireulating eurrents in the core. Kddy
current losses are proportional to the
conductivity of the core wmaterial and to
the square of the lamination thickness.
The 3.6 per cent silicon in the core in
creases the resistivity about tfive fold,
affording a corresponding reduction in
eddy losses. The use of 29 gauge 0147
laminations instead of the eheaper 26
gauge 0188 results in about 5/9 as
much eddy current loss. If the lamina-
tions ure not insulated from each other,
the advantage ol suhdivision is lost.
These laminations have an oxide coating
produced in the annealing oven furnish-
ing useful insulation. Eddy losses waste
power, and reduce permeability. They
do not contribute distortion. The other
major core loss, hysteresis, depends on
the composition and treatment of the
core material. The non-linearity ot the
magnetization curve, often shown as the
bysteresis loop, is the eause of the distor-
tion produced in a transformer.

In Fig. 1, the third harmonie eurve
has two maxima. The one at the highest
flux density vesults from the well known
fact that the high power level nearly
saturates the eore material, causing very

2 Technical Bulletin M-21, “FElectrical
Steel Sheets and Coiled Electrical Steel
Strip.”  Allegheny Ludlum Steel Corp.,,
Pittshurgh 22, Pa.
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low permeability at the peaks of the
excitation eycle. The broad maximum in
the 25-gauss region is surprising. The
reason 1s the deerease in the permeability
of the core material with dropping volt-
age, which is also shown in Fig. 1. As
the permecability of the eore drops, the
transformer impedance drops propor-
tionately, impressing an inereasing part
of the core distortion on the cireuit.

These eurves were not plotted below
a few gauss heeause of the limits of this
particular measuring arrangement, but
other measurements on this grade of
core material show that below the one-
gauss territory the permeability becomes
nearly constant regardless of low low
the flux density drops. This eonstant
and low permeability region is the initial
permeability plateau. Hysteresis losses
and varying permeability, both of which
are shown by the hysteresis loop, to-
gether cause eore distortion. In the ini-
tial permeability region lysteresis losses
disappear and the permeability ceases
to vary. Thercfore at sufticiently low
flux densities ferromagnetic cove distor-
tion disappears. Below the 25-gauss
peak, the third harmonie distortion de-
creases. Another set of measuwrements on
this type of eore material shows a simooth
drop from the low-level distortion peak
to 0.25 per cent at 1/10 gauss. In all
probability the distortion ecompletely
vanishes at extremely low levels, too low
to have praetieal significance.

Transformer flux density is propor-
tional to signal voltage and inversely
proportional to frequenecy. Therefore
the highest flux densities oceur only at
the lowest frequenecies. Flux density is
also inverselv proportional to coil turns
and eross-sectional eore area.

Above the 253-gauss region the per-
ineability eurve is a straight line with
almost unitorin slope up to about 3000
gauss. The distortion curve shows ouly
moderate variation in this region. This
is to be cxpeeted when there are no
abrupt changes in permeability.

The maximum permeability is about
7700 at 4000 gauss. This is an exeellent
permeability for non-oriented silicon
steel laminations. It indicates that the
iron is at least average for its elass in
permeability and that the air gaps in
the magnetic cirenit are small.

Above the region of maximum per-
neability, the permeability curve drops
rapidly. At 15,000 gauss the permeabil-
ity is about 1/10 of the maximum, The
impedanee of the transformer aeceord-
ingly drops very abruptly in this part
of the excitation eyele, produecing severe
distortion.

The higher the flux density, the
greater the level, hut the more objec-
tionable the distortion and the lower
the developed impedance. In many ap-
plications it is the diminishing permea-
bility that limits the permissible flux
density. For example, the output trans-
former in a negative feedback amplifier
may be surrounded by sufficient degen-
eration to reduce the effeet of the core
distortion to a suitable level, and to pro-
vide uniform frequeney response, but
the power available from the output
tubes at low frequencies inay be severely
limited by the low value of shunt im-
pedance of the transformier at high flux
densities. This unpedance is largely re-
active, a partieularly undesirable load
for power tubes. Negative feedback does
not alter this situation. Fortunately high
flux densities are eneountered only at the
lowest frequeneles in the design spee-
trum.

The erowded harmonie speetrum of
ferromagnetic material results from a
peculiar kind of non-linearity. It is pos-
sible to have a large third-harmonie gen-
eration with negligible higher harmonies,
it for example, the change in gain is
proportional to the instantaneous signal
voltage. The non-linearity in magnetic
core material is not of this nature. In-
stead it 1Is characterized by several
regions with markedly different slopes,
and tairly abrupt transitions between
then.

Variable Frequency Response

The transniission curve of Fig. 1 illus-
trutes a faet often ignored in transformer
considerations. Frequeney response de-
pends on flux density ov signal voltage.
In this ease transmission varies from 13
per cent at 3 gauss to 70 per eent at
4000 gauss, or in decibels from ahout

18 db to — 3 db. This is at a eoustant
low frequency. The only variable is the
signal voltage. In a high-quality trans-
former the low-frequeney loss might be

_— 100K
HIPERSIL, C-CORE. Type A-8, 29 go. grain-criented silicon |
steel, 0.77 |bs. Series resistonce, 16.35u;100-turn coil; 3.06
= v. out at 10,000 gauss; frequency, 25 cps.
o “- + . —+— 4 S
4 - | ST S . =34.0u>| 10K
= B = WMEABILHY 1 bt
L | AND £ | =3
Z ea B
< <
=3 3
% + db 1 F
100 4 — |- 2=3.4,-& 1000
-5 T
<10 [ -
TRANSMISSION |
-15 | | It
10 - A il 1o
29 10 700 1500 10,000 100,000
FLUX DENSITY — GAUSSES
(A}

+ J+ - ]
*
| 41
z
o 4
| |
=
4]
173
a ™
v
2 —
o]
3
H
<
I

100,000
FLUX DENSITY — GAUSSES
®)

Fig. 2. Curves of transmission, permeability, distortion, and impedance vs. flux
density for Hipersil C-core materials.
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N EW! The First and Only

THAT PROVIDES COMPLETE CHANNEL BALANCE AND SEPARATION
CONTROLS. .. ELIMINATES STEREO CROSSTALK AND LEAD-CHANGING!
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with ANY
FM Tuner!

MPX-10, $79.50 Cabinet. $12.95

THE

FISHER

THE “SPECS” SPEAK FOR THEMSELVES!

No crosstalk —exclusive matrix stage completely separates Channel

EASY TO INSTALL!

A and Channel B signals. No lead-changing — exclusive high-efficiency Owners of the 101-R, $C-R, 90-X or
feed-through connections permit you tc hear monophonic programs late-model 80-R, simply 5 ug MPX-10
without disconnecting the aduptor. Ne more balance guesswork — adaptor input into the multiplex
exclusive controls help you match Mair and MPX levels. using only jack. If your tuner has no jack, it
one speaker system instead of two. Set o1e, and you will automatically can be easily installed.

have achieved precise balance in hoth speaker systems!

¥ Designed for reception of experimental FM stereophonic broadcasts utilizing the compatible Crosby Multiplex System.

THE WORLD'S FINEST, AND MOST COMPLETE, STEREO TUNER

THE FISHER IOI-R

The most sensitive, selective and flexible tuner for stereo
und monophonic reception! 0.75 sensitivity for 20 db of quiet-
ing. Four IF stages, with full limiting action. Two separate
4 MicroRaY Tuning Indicators for FM and AM. Exclusive
18 i MicroGap Cascode RF amplifier stage. Frequency response,
T L | uniform from 20 to 20,000 cycles, within 1 db. Automatic

4 r 6 interstation noise suppression. Hum and noise, completely
G A ( it inaudible. Distortion-free AM detector. For FM-AM stereo,

= FM-Multiplex, FM and AM Monophonic.
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i

Model 101-R, $229.50 Cabinet, $22.50

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORPORATION - 21-29 44th DRIVE - LONG ISLAND CITY I, N. Y.
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limited to 3 db at a few gauss. Under
those conditions the loss at 4000 gauss
might he about 0.5 dbh. The advertised
frequeney-response curve could show a
low-frequeney loss of anywhere from 0.5
db to 3 db and be technically correct.
Transformers surrounded by substan-
tial negative feedback do not cause this
type of variable-frequeney response in
a serious degree, but line matehing and
input transformers do not usually have
the benefit of negative feedback. When
several of such transformers are included
in one system, the effect on the bass re-
sponse 1s to transmit the strong bass
tones and drop out the weak ones. Even
if equalization is used, it eannot over-
come this handicap. For this reason alone
it 1s advisable that all transformers have
excellent bass response, Transformer al-
terations that improve the bass response
usually decrease the distortion as well.

Grain-Oriented Silicon

Figure 2 1s of grain-oviented silicon
steel.3 1 This material is made in ribbon
form, and wound on a mandrel. The re-
sulting loop is honded and cut into two
parts, each of C shape. When reassem-
hled, these are the transformer core. The
rolling of silicon steel produces a par-
tial erystal alignment, making the mag-
netie properties best in the rolling diree-
tion. This property is aceentuated in
grain-oviented eore material. It is of Hm-
ited value in laminations, where the mag-
netie flux travels both with the grain and
aeross the grain, but in the tape wound
core all of the flux travels with the grain,
taking full advantage ot the preferred
magnetie direction. As a result of the
grain orientation, the core losses are
lower and the permeability is higher than
in non-oriented silicon steel.

Cirenit values were chosen making
Fig. 2 directly comparable to Fig.
1. Obviously the oriented core is better
in several respects than the non-oriented
eore. The permeability is higher, the dis-

3 Bulletin 44-035, “Hipersil Cores for
Specialty Transformers and Reactors.”
Westinghouse Electric Corp., Sharon Plant,
Speeialty Transformer Dept., Sharon, Pa.

1“Armeco Oriented FElectrical Steels.”
Armeco Steel Corp., 9254 Curtis St., Middle-
town, Ohio.

tortion is lower, and most tinportant, the
maximum flux density is mueh higher.

Hipersil saturates very abruptly. Driv-
ing such a core at very high level, through
a series resistunce, causes the peak flux
density to be less than the terminal fun-
damental voltage would indieate, hecause
the core material saturates for only a
small portion of the eycle, reducing the
fundamental voltage only slightly, but
redueing the peak flux density materially.
This effeet is important only with a
sharp saturation point, and only at the
very highest magnetie field. It results in
Fig. 2 being somewhat optimistie regard-
ing the saturation flux density. The errvor
is negligible at 15,000 gauss but the end
of the curve is an actual peak flux den-
sity of about 17,500 gauss instead of the
20,000 shown. Fundamental voltage is
the usual consideration in audio trans-
formers, therefore these measurements
were hased on voltage.

The disadvantages of the oriented core
ave higher initial cost and less flexibil-
ity than laminations which ean he used
in various stack heights to vary the core
size. But the oriented steel has as good
characteristies at 15,000 gauss as the
other steel at 10.000. This is a power of
2% to 1, a tremendous improvement.

A useful comparison between the two
types of materials is the distortion ratio
at a partieular flux density. This indi-
cates the effect of substituting cores in
a transformer. In the region of 1000
gauss the grain-oriented core produces
only about half as mueh distortion as the
other core. At 10,000 gauss the differ-
cnees are greater, the oriented core pro-
duecing ahout one fifth the distortion of
the other core. At the same time, the
improvement in permeability is about
four fold. For these reasons Hipersil is
often chosen for high-quality output
transforners.

At very low flux densities the distor-
tion from the grain-oriented core is
slightly higher than from the non-ori-
ented core and the permeability improve-
ment is slight Therefore the oriented
core is not advantageous at low flux
densities.

Above 100 gauss the transmission
curve for Hipersil is higher and flatter
than the Audio A curve, and it extends
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Fig. 3. Curves of transmission, permeability, distortion, and impedance vs. flux
density for No. 4750 alloy core material.
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farther into the high-density region.

A transformer to do a particular job
at low frequencies will be considerably
smaller with an oriented core than with
a non-oriented core. At high frequencies
the small transformer with the oriented
core will be superior, because leakage
inductance and eapacitanee inerease with
coll size.

50% Nickel Alloy

Figure 3 1s of 50-50 nickel alloy.5-®
This material saturates at a flux density
only moderately lower than for non-
oriented silieon steel, while the permea-
bility is mueh higher. The initial per-
meability 1s about five fold better, and
the maximum permeability is three or
four fold better for this particular sam-
ple. This material is espeeially suitahle
for high-level line transformers and also
makes good output transformers but ex-
pense limits the latter applieation. This
type of nickel iron is available with
comparable permeability from several
sourecs, but that known as Hipernik is
partieularly suitable for power applica-
tions bhecause 1t is given a hydrogen
purifieation that reduees the hysteresis
loss to a very low value, resulting in a
total core loss at 10,000 gauss and 60 cps
of 0.24 watts per pound for 29-gauge
sheet. This may be compared to 0.52
watts per pound for 29-gauge non-
oriented AA silicon and 0.29 watts per
pound for 29-gauge grain oriented sili-
con.

At low and moderate flux densities
the 50-50 nickel iron produces consid-
erably lower distortion than Audio A.
As the flux density inereases, the im-
provement diminishes. At 10,000 gauss
the nickel iron produces about 24 as
mueh distortion as the non-oriented sil-
ieon steel.

The signal transmission curve for the
50-50 nickel iron is flatter than for
either type of silicon steel, and the per
cent transmission is better at all finx
densities np to 10,000 gaunss. This makes
it generally superior execept at extreme
flux densities.

Cheap Silicon Steel

A fourth material used for these ap-
plications is silicon steel of low cost,
indefinite pedigree, and poor qualities. It
contains less silicon and more impuri-
ties. The main specification is the priee.
The variations between materials of dif-
ferent manufaeture, and even hetween
suceessive batches, will be very great.
Although the curves are not shown, be-

(Continued on page 73)

5 Bulletin EM-16, “Allegheny Electrical
Alloy Steel 4750.” Allegheny Ludlum Steel
Corp., Brackenridge, Pa.

6 “Westinghouse Metals and Alloys.”
Westinghouse Eleetric Corp., East Pitts-
burgh, Pa.
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THE WIRE YOU NEED

—for EVERY ELECTRONIC application
—Correctly Rated—Quality Controlled

—for positive performance
—for the most complete line for all electronic applications

—for most advanced construction designs, insulations,

and shieldings correctly service-rated
—for dependable uniformity under strictest quality control
~for complete information in an easy-to-read catalog

—for fast service

You Can Depend on Belden . .. Ask Your Belden Jobber

Belden

One Wire Source for
Everything Electrical & Electronic "

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

Magnet Wire « Leod Wire « Power Supply Cords,
Cord Sets and Portable Cord « Aircraft Wires
Electrical Household Cords ¢ Electronic Wires
Welding Cable ¢ Automotive Wire and Cable
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Stereo Without Bankruptcy

ARTHUR W. SEAR"

In proposing a hypothetical system, the author has described one which is used in several forms
commercially—but which has not yet been adopted by the home listener. Maybe it should be.

strations I have been intrigued by

the musie and andio effeets that
come from the new stereophonie sound
reproducing systems. Then, when T look
at the price tags, I am almost completely
disenchanted.

It is not just the cost of the equip-
ment that frightens me: where in my
bome can I find space for two sound
svstems that will give me the full audio
range that T have been enjoying with my
present monophonie system. A medium
priced stercophonie system would proh-
ably fit into my home satisfactorily but
the medinm spatial effects of these and
their somewhat limited bass response
leaves mueh to be desired.

Over the years my monophonie sys-
tem has grown by easy stages from a
simple beginning to a four-way system
with a dividing network between the
preamplifier and four output amplifiers,
one for each speaker. I like the big
clean audio that T ean get with this set,
with nice round bass notes at any rea-
sonable energy level. In faet, iny present
system 1s good enough so that 1 hesitate
to discard it for a lesser svstem even
though it would have the advantage of
stereo “spaciousness.” T have also toved
with the idea of converting my mono-
phonie systent to stereo but even if T
could afford another Xlipseh horn,
where in an ordinary room ecan one find
place for two!

There may he many other hi fi fans

AT Atpio SHows and similar demon-

who ave in the saine predieament that I
find myself and maybe we can find a
way ont of our dilemma if we ean benefit
from some of the characteristies of
sound and the methods we use for repro-
dueing 1t.

First, we cannot sense the direetion of
sound sourees of {requencies helow about
300 cps, exeept for the transients that
may aceompany the low frequencies.

Second, loudspeakers that ean radiate
low frequeneies are generally larger and
more costly than speakers that only have
to radiate mid-range and high-frequeney
sounds.

Third, most of the sound energy is
concentrated in the low-frequeney end
of the sound speetrumn so that amplifiers
for prodireing high-frequeney sounds are
comparatively smaller and cost less.

These three facts point out the desira-
bility of using a single low-frequeney
amplifier and speaker for a stercophonie
sound system if it is possible to do so
and still keep the over-all system symet-
rieal.

In addition, there are characteristics
inherent in the recording process that
tend to sinplify the problem of design-
ing a system having a single low-fre-
quency channel. Low-frequeney sounds
have long wave-lengths in air so that
low-frequency tones picked up by the
mierophones are likely to be nearly in
phase. Placing the low-frequeney instru-
ments of an oreliestra near the center of
the stage, so that the distances to the

1724 S. Mountain Ave., Duarte, Calif. stercophonic mierophones are nearly
™\
{ }
'
300 ~
PREAMP HIGH PASS
FILTER ——1 AMPLIFIER
RIGHT
MICROPHONE
\/ .
300
PREAMP LOW PASS |—*
FILTER
CENTER
MICROPHONE STEREO
CUTTER
‘ 300 ~
E PREAMP HIGH PASS | AMPLIFIER
FILTER
LEFT
MICROPHONE
Fig. 1. Block diagram of recording system.
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equal, aids in keeping the low frequency
energy in the two channels in phase. In
the Westrex 45/45 recording system it is
desirable to keep the low-frequency en-
ergy 1n the two channels in phase since
in-phase components vesnlt in lateral
motion of the cutter.

It is these same low-frequency com-
ponents that require a large amplitude
of the cutter and when voltages at these
frequencies are in phase the vertical ex-
cursion of the cutter, or hill-and-dale
effect, is likewise kept desirably small.
The low-frequency signals for the two
channels could be kept completely in
phase if this part of the pick-up were
taken from a third microphone placed
midway between the two side miero-
phoues, and added equally to both chan-
nels. Since it is already standard prae-
tice to use three microphones when mak-
ing a stereophonie recovding, this pro-
posed method of recording would uot
require a great change in procedure. A
block diagram of how this eould be done
is shown in Fig. 1.

A stercophonie reproducing system
that malkes use of the in-phase low-fre-
guency sound energy would have two
mid-range and high-frequency amplifiers
and speakers. A single amplifier and
woofer would supply the nondirectional
low-frequency sound energy for both
channels.

Since electrie wave filters are not eom-
pletely effective in eliminating transient
voltages, some provision must he made
for removing any directional effeet that
may come from the transient response
ol the low-frequeney speaker. This can
be done by taking advantage of the ITaas
effect.

A sihuplitied statement of the Flaas
cifect is that if a sound reaches a listener
over more than one path, the source of
sound seems to be in the direction indi-
cated by the path over which the sound
energy arrived fivst. Thus if we excite
two speakers spaced some distanee apart
with the same signal, but delay the signal
going to one speaker, all of the sound
energy  seems to cmanate from the
speaker which does not have the delay.

This can be further illustrated by the
faet that we arc not confused in our
directional sense when standing in front

of a wall and ecan tell exactly where a
(Conlinued on page 81)
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inhome
after home
after home
... knowledgeable
people have
made the

lHarman-Kardon

24 watt stereo
amplifier
(MODEL A224—$99.95)
and stereo

AM/FM tuner
(MODEL T224—$114.95). ..

the largest-selling stereo amplifier & tuner in America
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Dynakit Stereo Control—Blonder-Tongue ‘“Audio Baton”—
Telectrosonic Series 900 Tape Deck

DYNAKIT STEREO CONTROL

The Dynakit Stereo Control (DSC-1) is
an inexpensive, easy-to-build kit—one eve-
ning's work—intended for adapting two
conventional monophonie preamplifiers to
stereo use. It is a passive unit (no tubes),
so that it introduces no distortion, con-
sumes no power, and has very little that
ean go wrong. Being a passive unit, it
cannot supply signal gain; at the same
time, it has very little insertion loss, so
that there is little chanece of other com-
ponents having to work significantly harder
at higher distortion in order to compensate
for such insertion loss.

Primarily, the DSC-1 is meant to be used
with preamplifiers that contain a tape-moni-
tor switeh. In sueh a preamplifier, the gain
eontrol is connected by this switeh either to
the selector switch or to the tupe input
Jjack (for accepting a signal from a tape
pilayback machine). The tape output
jack (for making a tape recording) is
linked to the selector switeh. The DSC-1
is inserted between the tape output jack
and the tape input jack, with the tape-
monitor switeh in “tape” position, whieh
causes the gain control to be connected to
the tape input jack. Hence an incoming
signal (tuner, phono, ete.) is routed
through the selector switeli to the tape out-
put jack, through the DSC-1, into the tape
input jaek, and to the gain control.

The DSC-1 can also be used between the
output of a preamplifier and a power am-
plifier. In this case, the preamplifier will
always operate at a relatively high level,
sinee gain is controlled by the DSC-1 afier
the preamplifier. Consequently, it may be
neeessary to exercise care that the DSC-1
is operated with the master gain control
quite well advanced, allowing the pre-
amplifier to operate st a reduced level in
order to avoid significant distortion.

ik s

Another alternative, where the mono-
phioniec preamplifier does not contain a tape-
monitor switeh, is for the handy audio fan
or a technician to interrupt the signal path
between the selector switeh and the fol-
lowing stage, and to insert the DSC-1 in
this path.

The manufucturer further points out
that the DSC-1 ean be connected between
a signal source (such as a tape playback
machine), and a power amplifier, without
an intervening preamplifier. In this case
one would not have the tone controls and
other facilities afforded by a preamplifier.
However, a source such as a tape machine
or tuner would usually provide at least a
gain control.

Despite its outward simplicity, the
DSC-1 refleets 1 good deal of sophisticated
thinking about the problems entailed in
controlling and coordinating two stereo
channels, and it provides in a logieal man-
ner most of the stereo functions that are
desirable. Let us consider these functions
one by one.

1. Master Gain Control. The vital re-
quirement of such a control is that it have
low tracking error; in other words,
throughout its rotation this eontrol should
provide about the same attenuation for
each channel. Thus if the two channels are
balaneed when the master gain control is
at maximum, then they should stay bal-
anced as gain is reduced. When tracking
error is kept within +3 db—that is, no
more than 3 db deviation between ehanuels
——it  may be considered satisfactory;
within +1 db is considered excellent. Fol-
lowing are the writer's measurements on
the DSC-1 he ussembled. Using the left
channel as a reference at various gain set-
tings, deviations of the right ehunnel with
respeet to the left channel were as follows:

Fig. 1. Dynakit
Stereo Control,

of two Dvnakit

preamplifiers,

which it matches
in appearance.
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shown at the left

Reduction in Cain Right Channel Gain

of the Lcft Relative to Left
Channel Channel Gain

0 db O db
5 2

10 4

15 4

20

25 0

30 1

35 o}

40 2

45 12)

50 5

55 -5

It may be seen that the deviation ranged
from 1 db to —5 db, which is equivalent
to +3 db. If one were to set the halaunce
control so as to favor the right ehannel by
2 db, then the tracking error would actu
ally be +3 db within most of the range of
the master gain control.

2. Channel Reverse. In addition to serv
ing the usual funetion of allowing the left
channel to be fed to the right speaker and
the right channel to the left speaker, this
switeh facilitates balancing one’s equip-
ment for stereo. An accepted technique for
such balaneing is to feed the same signal
alternately to each speaker, meanwhile
manipulating the balanee control or other
controls (such as input level sets on the
power amplifiers), until the sound from
each spenker appears equally loud. To do
so, one may feed a signal into just one
channel (from a dise, tape, tuner, oscil:
lator, ete.), and by flicking the ehannel re-
verse switech up and down one may hear
the sound alternately from each speaker.

3. Balance Control. When the bualance
control knob on the writer's unit was
pointed to 12 o'clock, exact balanee be
tween channels was obtained, so far as the
DSC-1 was eoncerned. The setting for close
balanee is not at all eritieal; very little
change in balance occurred between the
11 o'eloek and 1 o’clock position of the
control.

When the control is turned, say, to the
left, this lowers the gain of the left chan-
nel without appreciably raising the gain of
the right one. The writer measured about
15 db maximum attenuation of the left
channel when the control was turned fully
counter-clockwise from mid-position, with
the gain of the right channel being in
creased only about 0.5 db. (The same of
course applies to the right echannel.)

4. Blend Control. This is quite a clever
device, consisting actually of three con-
trols in one: (a) At maximum eounter-
cloekwise position, the two channels are
completely isolated, operating in true
stereo fashion. (b) A slight eloekwise turn
of the knoh actuates a switeh, introdueing
a high-value resistanee between the two
channels, which causes a slight amount of
blending; isolation between channels is
then about 20 (db. As the blend control is
turned progressively clockwise, the re-
sistance, and thererfore the inter-chaunel
isolation, decreases, eventually approaching
zero when the control is almost tully eloek-
wise. (¢) When the control is turned com
pletely clockwise, another switeh is aetu-
ated, ecausing one signal to be cut out
(whether the left or right signal is cut out
depends upon the position of the channel
reverse switch), while the other signal is
fed to both channels. This permits a
monophonie source to be fed to hoth speak
ers in pseudo-stereo fashion.

The advantages of the blend control—
between the points at whieh either switeh
is actuated—are at least two: First, it
aids in overcoming effect of excessive mi-
crophone spacing, exeessive speaker spae-
ing, or a combination of the two. Second,
at maximum blend position it permits add-
ing the signals produced by a stereo cart-
ridge when playing a mono record, thereby
cauging the audio signals (lateral informa-
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Dost-Christmas Book Sale

We've taken down the Christmas tree and
settled down to another new year...but we
heven't stopped passing out “gifts”’. Here
ig your chance to save from 30 to 35%...
as a gift, with our compliments...on the
most helpful and interesting selection of
audio and high fidelity books. Order now-
while the short supply lasts— take advan-
tage of our post-holiday “cleanhouse” sale
today!

HERE ARE THE BOOKS—

HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur.

Right up to date, a complete course on sound
reproduction. Covers everything from the
basic elements to individual chapters on each

of the important components of a high fidelity
system. Price $6.50.

TAPE RECORDERS AND TAPE RECORDING
by Harold M. Weiler.

A complete book on home recording by the
author of High Fidelity Simplified. Easy to
read and learn the techniques required for
professional results with home recorders.
Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing,
etc. Price $2.95.

THE McPROUD HIGH FIDELITY OMNIBOOX

Edited by C. G. McProud.

Publisier of AUDIO and noted authority
and pioneer in the field of high fidelity. Con-
tains z wealth of ideas, how to’s, what to’s,
and when to’s—written so plainly that both
enginezr and layman can appreciate its valu-
able context. Covers planning, problems with
decoration, cabinets and building hi-fi furni-
ture. A perfect guide. Price $2.50.

THE 3rd AUDIO ANTHOLOGY
by the Editors of AUDIO Magazine.

A condensed library of essential high fidelity
knowledge in one single volume. A valuable
collection of the most useful audio techniques
published in AUDIO Magazine...the original
magazine about high fidelity. 47 complete
articles by world famous authorities — fully
illustrated, with schematics, pictorial dia-
grams and photographs. Price $2.50.

THE 4th AUDIO ANTHOLOGY—JUST OUT!
by the Editors of AUDIO Magazine.

144 pages of complete articles by world-
famous authors...contains everything from
transistors to speakers. Numbers 1, 2 and 3
of the AUDIO ANTHOLOGY are valued
highly in reference libraries throughout the
world. Number 4 of the series promises to
provide the same quality of articles that has
made the AUDIO ANTHOLOGY a prized
reference work . Price $2.95.

SELECT ONE OR MORE OF THE MANY MONEY-SAVING BOOK COMBINATIONS SHOWN BELOW.
BECAUSE OF THE HUGE SAVINGS, REMITTANCE MUST
ACCOMPANY YOUR ORDER...NO C.0.D.’s...ALL BOOKS SENT POSTPAID

$5 85 Postpaid

$650 Postpaid

$6. 50 Postpaid

$3 . 5 0 Postpaid

$3'.95 Postpaid

RADIO MAGAZINES, INC., Dept. PC-

P.0. Box 629
Mineola, New York

—— Please send me postpaid, the book combinations I have circled below. I am en
— - closing my remittance for $.............
e = ALL BOOKS SENT POSTPAID—NO C.0.D.’s —~-REMITTANCE WITH ORDEF
-7 PC-10 $5.85 PC-11 $6.50 PC-12 $6.50 PC-13 $5.85 PC-14 $3.50 PC-15 $3.95 PC-16 $3.9
NAME
ADDRESS CITY ZONE STATE
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tion) to add and the vertieal rumble
(vertieal information) to cancel; vertical
rumble is ordinarily a good deal more
serious than lateral rumble.

By turning the hlend eontrol from maxi-
mum countercloekwise position to maxi-
mum cloekwise, the experimentally-minded
listener ean make interesting comparisous
among four modes of reproduction: true
stereo, blended stereo, both speakers re-
producing the same signal ceontuining the
total audio information and both speakers
reprodueing the same signal containing
information only from one channel (either
the left or the right, depending upon po-
sition of the channel reverse switeh ).

5. Loudness Swilch. When the DSC-1 is
used with two preawmplifiers, the gain eon-
trols of the latter will ordinarily be at a
highly advanced position, thereby allowing
the gain control of the DSC-1 to cover u
wide range of attenuation. In many or
most cases, this will eliminate loudness
compensation, which ordinurily takes place
when a preamp’s gain control is at a re-
duced setting. Therefore thie DSC-1 allows
bass boost to be switehed in, the anrount
depending upon the setting of the master
gain control. The writer measured about
1.25 db boost at 50 eps when gain was re-
duced 10 db below maximum; 5 db at 20
db below; 12.5 db at 30 db below; and
15 db at 40 below. No treble boost is pro-
vided. However, Fleteher-Munson compen-
sation ealls for relatively little, and the
treble controls on the preamps are nor-
mally more than adequate for this purpose.

6. Tape Input Switeh. When econnected
to preamps having a tape monitor switeh.
the DSC-1 pre-empts their tupe output and
tape input jacks, as explained earlier.
Therefore the DSC-1 provides two substi-
tute sets of tape output and tape input
jaeks to permit making a tape recording
and playing baek a recording. Pushing the
tape input switeh to “tape” permits one to
hear the signal from a tape machine. In the
“input” position, the DSC-1 feeds through
the signal sources to which the preamps
are connected.

Being a passive unit, the DSC-1 is a rela-
tively high impedance affair in order to
present a sufficiently high load resistanee
to signal tources. Henee preservation of
high frequenecy response becomes a prob-
lem—a problem sucecessfully met in this
instunce. To minimize losses due to eable
capacitanee, the DSC-1 is furnished with
four low-capacitunce cables of one-foot
length—two for input and two for output.

With the master gain eontrol full on and
the clhiannel balance control at mid-position,
the writer found that frequeney response
was flat to at least 15,000 eps and no more
than % db down at 30,000 eps. With the
master gain control set for 6 db reduetion

et bk
I‘_L_

AL
|

i gain, which is the position entailing the
most severe high-trequeney losses, responsc
was still flat to 15,000 eps. With gain full
on and the balance eontrol set for 6 db

reduetion in one of the ehannels, there was

about 1 dlv loss at 15,000 eps in this ehan-
nel; with the balance control at extreme
position (an uniikely state of affairs, in-
volving about 15 db reduetion in one chan-
nel), the loss was only about 2 db at 15-
000 cps. These measurements were taken
with the DSC-1 connected to a Dynakit
preamp, which itself measured flat beyond
15,000 eps.

It should be added that the DSC-1 is a
well-shielded unit, and the writer found
that used in conjunetion with the Dynakit
preamp it introdueed no hum yproblems.

B-24

BLONDER-TONGUE
"“AUDIO BATON"

New amplifiers, new tuners, new pre-
wmps, and new speakers are eoustantly
conming on the market, but this is a unique
deviee whieh has funetions not duplieated
by any other device commonly available.
To be sure, there are octuve and half
octave filters, but all of them we have seen
s0 far are of laborutory quality, and are
niueh too sharp in the entoff region to
serve for any other purpese than making
neinsurements. '

The Audio Baton, however, while similur
to an octave filter, is rather better de-
seribed as o “super-duper tone control.”
Pictured in Fig. 3, it cousists of seven
separate amplifiers each tuned to a specific
frequency, together with another stage
which is followed by a high-pass filter in
parvallel with a low-pass filter, all with their
outputs fed to separate level eontrols, nine
in all. These controls are accessible from
the front panel us knurled kuobs. mounted
horizontally below the slots located at each
octave point under a reproduction of a
piano keyhoard. Through the slots may be
seen an illuminated white eolunn, on which
a red spiral is marked; as the knob is
turned, the red stripe serves as an indieator
to show the amount of boost or eut that
is applied at that point in the speetrum, in
effect drawing a frequencey response curve
on the simulated seale background. Each
control provides a boost of 13 db at its
particular point in the speetrum, with a
13-db eut throughout the midrange, a
11-db eut at the 80- and 5120-eps points,
and a 6-db cut at 40 and 10,240 eps. The
controls are designated with their operat-
ing frequeney, and appear at 40, 80, 160,
320, 640, 1280, 2560, 5120, and 10,240 cps.

Technically, the eircuit arrangement is
as shiown in Fig. 4. An input level switeh
may be set for two ranges—0.1 to 0.6 volts,

Fig. 3. The new Blonder-Tongue “Audio Baton’’—an octave-band variable tone con-
trol of wide application.
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In
0 Bypass

10240

Fig. 4. Block diagram of the Audio Baton
circuitry.

or 0.6 to 1.5 volts. The insertion loss of the
complete instrument is zero when all con-
trols arc eeuntered. The IN-oUT switch by-
piasses  the frequeney-correcting ecircuits
and  provides tlat response (+0.5 db)
through the two feedbuack-controlled out-
put stages to an output level control. With
the switeh in the IN position. the equalizer
section is in serviece, and with all controls
set in the "0 position, response is essen-
tially flat from 20 to 20,000 eps. Actually
the response droops about 1.5 db between
cach of the “peaks” since the over-ull re-
sponse is the snm of the responses of the
nine sepuarate eircuits, seven having re-
sponses which are essentially triangles with
slopes of about 8 db per oetave on either
side of the eenter frequeney, with the two
filters—at the ends of the speetrum—hay-
ing slopes of around 6 db per octave.

Performance

Distortion of the instrument in the our
position of the switeh was measured at
several points in the speectrum, and was
constant at 0.2 per cent. In the IN position,
distortion was somewhat higher, but still
less than 2 per cent anywhere in the spee-
trum. Hum and noisec measured 64 db be-
low the rated output of 1.5 volts. Measur-
ing the response with all controls exeept
1280 eps at the — 14 db position, and with
the 1280-eps control at the + 14 db position
gave an output 30-db down at 100 eps and
at 18,000 eps, with practically straight
sides to the curve, reuaching the reference
level at 1280 eps. Obviously there would be
some effect on the adjucent octuve controls
with a slope of only & db per octave, but
in actual listening it is unlikely that one
would set adjacent controls at widely vary-
ing positions.

Applications

The Audio Baton has a number of in-
teresting applications other than the more
obvious one of serving as an adjunct to a
typical high fidelity music system. As a
matter of faect, it is likely that the in-
strument will find its greatest popularity
among recording studios—being considera-
bly less expensive than equivalent devices
produced for the professional field. We did
some experimenting with dubbing tapes of
ungatisfaetory quality such as might be en-
countered from the garden-variety of cam-
era-store tape recorder, and we would con-
sider the device indispemsable to anyone
interested in dubbing from old records or
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Ralph Bellamy, starring in “Sunrise At Campobello”, listens to stereo on his Collaro changer and Goedmans Triaxonal Speaker System.

COllar O—your S llent partner for Stereo

Silence is the requirement — and silent performance is
what you get when you select the new Collaro stereo
changer for your stereo system. Collaro engineers have
designed the high fidelity changer precision-engineered
to meet stereo’s rigid quality demands. Collaro’s silent
operation assures flawless reproduction of the exciting new
sterco records every time. Here is why Collaro is your
best buy.

Five-terminal plug-in head: Exclusive with Collaro.
Provides two completely independent circuits thus guar-
anteeing the ultimate in noise-reduction circuitry.

Transcription-type tone arm: Another Collaro exclu-
sive. As records pile up on a changer, tracking pressure
tends to increase. Result may be damage to records or
sensitive stereo cartridge. This can’t happen with Collaro’s
counter-balanced arm, which varies less than 1 gram in
pressure between the top and bottom of a stack of records.
‘The arm accepts any standard stereo or monaural cartridge.

Velocity trip mechanism: Unique design of this sensi-
tive mechanism insures that the Collaro changer will trip
at extraordinarily light tracking pressures — a require-
ment of many stereo cartridges.

AUDIO e FEBRUARY, 1959

New Collaro changers include all of the best features which
have made Collaro the largest manufacturer of record
changers in the world — as well as important new features
vital for superb stereo as well as monaural performance.
There are three Collaro changers priced from $38.50 to
$49.50. The changer illustrated here is the new Continental,
Model TSC-840.

For full information on the new Collaro stereo changers,
write to Dept. A-2, Rockkar Corp., Mamaroneck, N. Y.

American sales rep.esentative for Collaro Ltd. and other fine companies, rc-2
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from tapes which are not quite satisfue-
tory. There is no doubt that the Audio
Baton can do an excellent job of correct-
ing frequeney response of the less serious
types likely to be encountered in audio
equipment. Rolloff of either lows or highs
due to poor mierophones or narrow-range
amplifiers or recorders can be corrected
easily, and response peaks ecun be smoothed
out as desired.

For ordinary listening, il is possible to
inerease or decrease the prescnee effeet,
nioving an instrument or a voice ‘“out in
front” or pushing it back at will. Tele-
phone effects are readily obtuained. us are
a number of other special effects, and
clarity of speech can be obtained by re-
moving the chestiness occasioned by a bass
control which extends too far up the seale.
Similarly, sereechiness cun be eliminated
completely.

One of the uses of rather great impor-
tance to PA system operators is in the
elimination of acoustic feedback or “lLowl.”
By reducing tle response at the howl fre-
queney, it is possible to inereasec output
level as mueh us 10 to 12 db without caus-
ing an appreciable deterioration of the
sound quality as noticed by the human ear.
As one howl frequeney is corrected, another
will erop out as the volume is increased,
and with a few variations in setting of the
coutrols the over-all output level ecan be
increased very effectively.

With the Audio Baton it was easily pos-
sible to simulate the effect described by
Staffen in the article commencing on page
21 of this issue. The advantage of the in-
crease in very-low hass is gquite readily ap-
parent.

Another interesting application is in the
direet comparison of two pieces of equip-
ment—particularly loudspeakers in A-B
testing. Switching from A to B while at
the same time switching the Audio Baton
in or out allows the listener to adjust the
Baton so that both speakers sound as ex-
actly alike as possible. The difference be-
tween them is then instantly observable on
the scale ot the device.

For those applications where the Audio
Baton is continuously in eireuit, there is
one feuture that would be considered de-
sirable, even though unexpected. The nine
slots through which the illuminated dial
eylinders are seen ure quite bright with a
full 6.3 volts applied to the pilot lights.
A three-position slide switch on the rear

50

apron makes it possible to insert resist-
ance into the pilot-light eireuit in two
values, giving three degrees of illumina-
tion. We would prefer larger and more
legible panel designations for frequeney
and degree of boost or eut, but after
thorough familiarization it is likely that
this deticieney would not be noticed. In
general, we would recommend the Audio
Baton very strongly to anyone who does
mueh reeording or (ubbing of tapes or
dises, and for any PA application where
ucoustic feedback might he encountered.
While it is relatively simple to correct
such troubles in permanent installations,
there are many times when a PA system
is set up for a one-night stand and it is
not praeticable from the standpoint of
time and eost to effect a permanent cure.
The Audio Buton could well be indispensa-
ble to the portable PA system operator.
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TELECTRO SERIES 900
TAPE DECKS

\WWith the inereusing use of preamps
whieh are equipped with tape-head inputs,
more and more musie lovers are tuking a
good look at tape decks—as contrasted to
complete tape recorders—for their home
installations. One of the newest to appear
on the market is the Telectro Series 900,
whieh offers a variety of facilities in a
simple tape-transport mechanism without
electronic equipment. For those who wish
a  complete recording system, ineluding
record and play amplifiers and the neces-
savy bins oscillators, the Telectro line in-
cludes the Model TRP-11 record/play am-
plifier, which provides for recording from
low-level microphione input or fromm a high
level source sueh as a tuner, and in the
play mode has an output of approximately
5 volts which is adequate to drive a power
amplifier direetly. Controls include a re-
cord/play selector, equalization switel,
noise bualance, and gain control, and re-
cording level is shown by a VU meter. Also
available is the Model TP-12 play pre-
amplifier whieh is similar to the playhack
portion of the TRP-11.

The tape transport itself is obtainable
in five forms, depending on the head eom-
plement. Model 900-1 is equipped for mono-
phonie recording and playbaek and for 2-

Fig. 5. Telectro
900 Series tape-
transport deck.

WWW.americannadiohistary.com

or 4-track stereo playback; 900-2 hus three
lieads—monophonic erase and play/record
heads, and a 4-track stereo head which
may be used as a monitor during monn-
phonic recording, or for playing buaek both
2- and 4-track stereo tapes; 900-3 has two
heads, stereo erase and 4-track record/
play; 900-4 is equipped only for plavback,
and hus a single 4-track head whieh will
play mono and stereo tapes; 900-53 lLas
three stereo heads, muaking it possible to
monitor a tape during recording. All mod-
els require amplifiers; when monitor facil-
ities are provided, it is necessary to have
playback amplifiers in addition to any re-
cording amplifiers that may be neeessary
in order to avoid a lot of plug changing.

Physically, the Telectro decks consist of
a 12 x 13 in. motor board which is covered
by a dress plate which measures 13 x 14
in. Thisg plate is satin finish stainless steel
with slightly beveled edges, giving a pro-
tessional appearance. The head and mecha-
nism covers are molded plastic in a gray
color. Five piano-type keys control the op-
eration—sToP, REWIND, \WIND, PLAY, and
PAUSE. Above the mechanism cover are lo-
cafed the a.e. power switch, the speed con-
trol, and the digital tape counter. All mod-
els are arranged for 7%, 33, and 17 ips.
The mechanism employs a single motor,
with belt drive to the reel hubs and to the
capstan, the latter having a large tlywheel
for speed stability. The braking system is
a single eord which rides in pulleys, and
it results in an extremely smooth and effee-
tive hraking action. In switehing from fast
wind or rewind to play, we could not per-
form the operation quickly enough to break
the tupe. Furthermore, brake action is
sufficiently gentle that double-play tape is
not streteched or bhroken. The deck requires
a eclearance of 114 in. above the motor-
bourd, and 6% in. below. The unit is said
to be mountable either vertically or lLori-
zontally, but in the model tested there was
no provision for retaining the tape rcels
on the hubs and we would not be satistied
with risking some of our unreplaceable
tapes unless we were reasonably sure that
the reels wouldw't fall off and wander
around the room. However, a tilt of some
10 deg. should be sullicient to keep the
reels in place. A solenoid-operated auto-
matie stop releases the transport mecha
nism in the absence of tape in the slot, and
does not depend on metallie strips on the
tape.

Performance

Iu tape handling, the mechanism proved
effieient and relatively gentle. Fust forward
and rewind time was measured at 1 minute
45 seeonds for a 1200-foot reel of tape. The
model tested was 900-3, and flutter and
wow (at 7% ips) was measured at 0.2 per
cent, and in a 7-minute time test, the ahso-
lute speed was 6 seconds fast, whiel is
within 1.5 per cent. Feeding the output
of the heads to the TAPE HEAD input of &
Pilot SP-215 preamp gave adequate output
with the volume contrel at about one-
quarter rotation, and at a measured signal-
to-noise ratio of 53 dh. Frequency response
from Ampex Standard Tape #5563 played
within 2 db of the 1000-cps level from 50
to 10,000 cps, aud on tapes of our own re-
cordings which have been checked ugainst
a professional machine, response was 3 db
down at 15,000 eps. This testifics to the
quality of the playback heads.

For installation in a home system where
an attractive three-speed unit is wanted,
the Telectro 900 Series appears to be well
built, and to offer ease of operation to-
gether with good reproduction quality.

B-26
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from
n ew LEADERS IN AUDIO AND RADIO ENGINEERING SINCE 1927

bm uw 3 Brilliant Stereo Reproducers
°
S hLQe featuring ’X‘STEREO SEPARATION CONTROL
and other exclusive SR engineering features

Clean, precision design—Iloaded with advanced features for
SR-1000 DE LUXE the discriminating stereophile:

gl’;;e;OAM'FM Tener ® Gold-plated "frame grid"' cascode tube, guarantees maximum
' obtainable sensitivity—0.85 uv for 20 db quieting!

o Exclusive SR 2-tube AM detector, acclaimed by all leading test
laboratories as the only detector capable of reproducing AM
at less distortion than FM—0.1% harmonic at 50% modula-
tion; 0.45% at 100% modulation.

® 2-position AM bandwidth selector—sharp and extremely broad
—4.5 ke flat audio response on Sharp; 8.2 ke flat audio response
on Broad.

STEREO SEPARATION CONTROL—an exclusive new SR feature
that's a full year ahead—gives you finger-tip control of the
degree of separation between the two stereo channels, lets

gzzgg%e:_;x’;f you blend them at will to suit your own ear. With the
$163.50 Stereo Separation Control, you can fill the "hole in the
: e middle,” eliminate objectionable separation or 'ping-
'%&& e pong’’ effect, and compensate for variations in stereo
S programming recorded with extreme channel separation.

Other advanced features:

' ¢ Phase alternating button— enables you tc separate, or to
‘1 ; W exaggerate stereo programming that is heavily mixed.
. : Q‘ ¢ Totally inaudible distortion — only 0.08% IM at | volt output,

0.2% at 3 volts, 0.5% at 10 volts.

e Professional control functions include separate bass and treble,
variable loudness, rumble and scratch filters.

® Twelve variable input level controls to accommodate any stereo
or monaural signal inputs.

SR-5100 DUAL
50-watt Amplifie 0 . . ope
$175.50 (518300 ot Combines two professional-quality 50-watt amplifiers, elec-

perforated cage] tronically isolated, yet on one chassis; engineered for stereo.

® Each channel delivers full rated power (50 watts] with less than
1% IM distortion; less than 0.2% at 45 watts.

® Switching provided for instantly paralleling channels to permit
use as 100-watt monaural amplifier (200 watts peak).

* Dual ©GZ34 cathode type rectifiers for optimum regulation and
long life.

Write for your copy of the exciting new 12-page SR brochure,
discover why SR components out-perform and out-last all others in their
price range, and ''check the specs'’ on other SR stereo products such

. . as the SR-380 AM-FM Tuner/Stereo Pre-Amp tone control, the SR-534

Fuil 1-Year Guarantee on Dual |7-watt basic power amplifier, and the SR-1717 Stereo Pre-Amp/

all SR Stereo Reproducers Dual 17-watt amplifier.

S R SARGENT-RAYMENT CO.
4926 East 12th Street ® Oakland | ® California
AUDIO e FEBRUARY, 1959
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WINTER MISCELLANY

Piano Music of Chopin, Vols.
Wilhelm Kempff.
London CS 6040,-41,-42 (stereo)

This is unexpectedly great and profoundly
pleasing Chopin from an absolutely top-
notch German pianist. Unexpecied (o me, at
least. because Kempff though a tremendous
player of sueh as DBeethoven (in a muajor
series for Decca) seecmed to e always a bit
on (he severe side. Ilis Beethoven was extra-
ordinary in every detail aud in the grandenr
of its coneeption, but he did not allow him-
self any “unbuttoning’ of the sort that even
such a hig pianist as his colleagne MWilhelm
Backhans can casily produce.

Yet in Chopin, Wilhelm Kempit is all grace,
flueney, lyricism, with the mosl gorgeously
luscious tones, a wholly open and cxpresxive
manner—and a shaping of nuance and phrase
that is as line as fhat in his DBeethoven.
You'll love ir, as the adx sayv. and you'll like
it whether vou are a. connoisseur or just a
listener who loves good Chopin.

Ah-——the hig question: why steren? One
answer, of course, is that all Londons are
stereo these dayvx and a “‘mono’” Chopin would
be unihinkable. But that's no reason for us
to feel like paying an extra buek per dise!
So again—why? Does it add anything?

Well, not muneh at firsr, but definitely a
lot more than you migzht cxpeet, in the long
listen. T'he sfereo version is worth the cash,
given—and this is important a1 thoroughly
adequate stereo systeny, withh minimum prob-
lems in the way of hum and rumble. (Re-
corded level on stereo piano is necessarily low
vet proper piano volume is quite high, the
two combining to exaggerate hum and rum-
ble.)

An AB-style stereo-mono listening test on
these shows that stereo does add ecolor and
life to the sound of a solo piano, even with-
out much positive righi-and-left separation—
of the piano itself. The space around the
piano is what counts and stereo, making that
space more real, makes the piano within it
seem more natural and immediate. In faet, I
seem to hear. or almost 1o feel, the length of
the piano itself, the sounding instrument.
Monophonically, it shrinks to a smaller scope ;
its sound shrinks somehow with it.

That’'s what stereo can do for the single
sound source.

Incidentally, let me say that if vour stereo

1, 2, 3.

is rightly phased and your speakers well
placed in a good position you’ll have no

trouble with doubling of the piano image-—a
piano in each speaker. They should fuse com-
pletely. I happen to he sitiing as I write
with my back only a few feet in front of the
two stereo speakers. one lo each side of me
(I am facing away from the sound source
merely because I get a good light on my type-
writer) and I hear no sense of dnulity or
split. There is just one, big piano somewhere
vaguely in the space behind me.

Of course, good stereo miking playvs a part
here. There are a good many ill-advised piano

780 Greenwich St., New York 14, N. Y.
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stereos where the mikes are so grotesquely
situated that you seem to hear the keyhoard
stretehied out abont ren feet with the pianixt
racing baek and forth from side to side of
vour room ! But this isn't stereo. At a sensible
distanee, two mikes will converve the piano
in the proper middle position, between xpeak-
ers, and will simultanecusly pieck up fthe
roon bounce, the echo rcllections, to place the
piano aurally in space. That’s what l.ondon
lhas done.

Schubert: Symphony in C (“The Great”).
(A) Bavarian Radio Symphony Orch.,
Jochum.
Decca DL 79993 (stereo)
(B) Cento Soli Orch. of Paris, Argenta.
Omega OSL-12 (stereo)
(C) London Symphony, Krips.
London CS 6061

A glance at these duplications gives you
an idea of the problems of record reviewing
in stereo fhese days. London. last Deccmber,
sent me well over tifty separate stereo dises
for trial, of which (C), above, was merely
one: but even that single dise had two rivals

and 1 am simply not able to play and
absorb intelligently this hnge and meaningful
symphony more than, say, twice in a given
day or week.

I got through the first two with my senses
and intellicenee intaet, but London, the third
o come along, was the last straw; the sym-
phony now is comning out my cars and I am
no lonecer honestly sure as to what is what
about each version! Give me six months for
contemplation and TI'll write you'a really
informative comparison ot all three. . . .

Some judgment is surely beiter than none,
%0 I suggest that as I hear them now the
Decca  version  with  the excellent FEugen
Jochum is musieally the most telling ol these
(hree, best in style and spirit, hest especially
in respect to many a lovely detail of phrasing
and rhyrhm, best, all in all. in its projection
of the dramatic moments of {he work. Lon-
don's with XKrips comes very close behind,
surely as fine in some parts, notably the slow
movement. The Argenta version is noticeably
less interesting, partly. T suspect, due to the
all-Freneh orchestra (oh, what a sad. wohbly,
French French horn at the beginning. so0 un-
like rhe German horn!)-—but partly due also
to inexperience in this sort of music by the
voung conductor. I don't go along in this case
with the extravagant praise heaped up on
Avgenta (who died suddenly) by Oniega’s
copy writers.

The Decca-Jochum

(stereo)

version has excellent
conservative stereo. a hit low in level and
not exactly overpowering in the bass, but
really fine for the music, even so. The London
version is Lrighter, with sharper trehle and
lieavier bass and a larger liveness; but it,
too. is conservative in stereo with no very
nronounced separation and mainly a height-
encd sense of room space to credit to the
stereo aspect. The Owmega-Argenta disc is
somewhat like other Omegas of this series,
rarher sharply separated and fairly close-up,
tor an interesting if slightly forced effect.

WWW americannadiohistorny com

Grieg: Piano Concerto. Rachmaninoff:
Rhapsody on a Theme cof Paganini.
Philippe Entremont; Phila. Orch., Or-
mandy.

Columbia MS 6016 (stereo)
Boy, is Columhia’s stereo getting slick
nowadays! This has the snavest. most
polished, masxive, stagey stereo sound you

can imagine: the piano is perfectly huge and
auditorium-filling, the orchestra smoothly and
vastly spread out around if.

Entremont is one of the mnew youthful
prodigies of the more Romuntie sort-— he is in
i loose competitive leazne with such as

C'liburn and Glen Gonld. He's good. thix one.
with all {he power you could want yet a
smoorh. polished tone wirhout the banging
harduess of the last ¢rop of virtuosox that
cate along, after the war, 8till, like the
others in this group. Eutremont will have 1o
go on from these fine war horse works fo a
variety ol ofher things——or risk stultificarion
via endless repeats of the same music. Thar's
the big danger ror all new pianisrs, today. ‘The
bigger they are. rhe more rvesrricted is their
reperiory. Until, that is, they get hig enough
to tell the hosses what they want ro play-
or else.

The familiar Grieg ripples along here in
a thoroughly professional manuer, nothing
remarkable hut, on the other hand. suffering
from no noticeable horedom orv [alseness of
feeling-—which is saving a lot for a per-
formance of fthix over-played piece. The
Rachmaninofl, one of his very best works and
the only well known one with a teeting of
real modernity in it, i8 quite heautitully
played, I'd say. The musie is full of a sort
of seary, witeh-like elecrrical quality. em-
phasized hy the quoting of the ominonus Ilies

Irae melody. so often used in such musie.
(Cf. Berlioz’” Fantastic Symphony.) The
eleetricity is definitely in Entremont’s con-

cept, though at a lower voltage than in Rach-
maninofl’s own performance, as of years ago.
The stuff is eujoyable in stereo.

Copland: Billy the Kid (1938); Rodeo
(1942). Morton Gould & His Orchestra.
RCA Victor LM 2195 (mono)

A good record. this one! Ilere are the two
Copland ballets that first lannched the vogue
for Western material in bhallet form-—rhey’ve
gince heen followed by innumerable examples
in ballet. in films. musical comedies, TV
shows. Just as it took a German. llandel. to
shiow the Diritish how to write British ora-
torio, so it took the boy from DBrooklvn, no
eowhoy himself. to write the first effective
Western musie tor our own ballet stage.

The thing about Copland is thut his stuff
is strictly high-level, but it is strictly enter-
taining and strictly Western, without com-
promise. No highbrow effects here. There’s a
bar-room piano with rhumb tucks in its
hammers to make it tinny enough. there's a

low-down hoe-down and an old-style square
dance—the titles of the parts run from
Buckaroo Holiday to Corral Nocturne. But

even so, rhie music is on a symphonic plane

AUDIO e FEBRUARY, 1959



NCING

e

— FIDELITY

COMPONENI
STEREO SERIES

g‘.C—-"—'_- p

R e

=

STATEMENT OF POILICY

PLEASE READ CAREFULLY

Axiom: The first and most important component of a High Fidelity Stereophonic phonograph
system.is the phonograph record.

It is a little known fact that until now the dynamic range of phonograph records has been restricted
by the inadequacies of certain cartridges and pick-up arms. Since this new series was successfully
recorded with tremendously increased dynamic range and since Audio Fidelity does not wish to com-
promise the full potential of this recording project to accommodate inadequate equipment, we announce
with great pleasure and infinite satisfaction the new Audio Fidelity First Component Series*.

Since Audio Fidelity desires to raise still further the high quality standards of its product and to
maintain the Highest Standard of High Fidelity in this industry, we decided to increase the dynamic
and frequency range, and level of sound of the records in this new series—and state therefore that we
can certify only the highest quality cartridges and arms to track the First Component Series.

We do not recommend that you buy these records unless your equipment is of the first rank. If you
are in doubt, the Audio Fidelity First Component Stereo Test Record (FCS 50,000) provides a ready
means of determining the tracking ability of your high fidelity stereo equipment.

The following arms and cartridges have been found by Audio Fidelity to be capable of tracking its
First Component Series records:

ARMS: Audax—KT 16; Elac; ESL—310S, P-100; Fairchild—282; Garrard—TPA/12; G. E.—TM-2G;
Grado; Gray 212; Pickering 140; Recokut: $-120, S-160; Shure Dynetic.

MAGNETIC CARTRIDGES: Dynaco B & O Stereodyne; ESL Gyro/Jewel; Fairchild XP-4; General Electric
GC-5, GC-7, CL-7; Grado; Pickering 371; Scott-London 1000 matched arm and cartridge; Shure M3D
Professional “‘Dynetic’’; Stereotwin (Elac) 200; Weathers FM Stereo Cartridge and matched tone arm.

NOTICE T8 INDUSTRY: This First Component Series is original and unique. Any attempt at infringement or plagiarism will result in prompt and vigorous prosecution.

© AUDIO FIDELITY, INC. 1959 *REG. APPD FOR
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This series represents Audio Fidelity’s

ST entry into the field of classical repertoire.
It was decided that the most ethical

C OMPONENT musical approach consistent with the
very latest stereophonic recording equip-

ment and technique be utilized regardless

STERE( ¥

Note, for the first time, the musical

I : elements as heard in the concert hall are

SE RI E S reproduced in proper balance and spatial

relationship. Counter melodies and sec-

ondary voices so vital to the musical

meaning of the score have now, for the

first time, been given their correct audi-
tory perspective.

In an auditory sense, Audio Fidelity

has put the entire score on records...for

the first time!

CONTENTS |
| MAGNETIC STEREO MASTERTAPE
Reels: 26 (13 Long Play Productions)
Recording Sessions: 47

Recording Time: 253 Hours

Size: 2 cubic feet ﬁ/,,/,—,;,_fﬁ";@: -z
Value: $243,782.17 "G L, o F

Arthur Winograd—rising young American conductor has appeared
widely in the United States and Europe. His first releases on Audio Fidelity
stamp him a musical personality of brilliance and authority.

Sidney Frey, President of Audio Fidelity, Sidney Frey, Alfred Wallenstein,
Arthur Winograd, John Mosely, Emanuel Vardi Emanuel Vardi, musical director
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The Audio Fidelity First Component Series...
A new standard in Musical Performance
and Stereophonic High Fidelity Recording.

Alfred Wallenstein, internationally
famous conductor:

Los Angeles Philharmonic Orchestra
Permanent conductor —1948-1956

Conductor Firestone Hour—
1937-1943

Musical Director Mutual Broadcasting
System 1935-1943

Musical Director Caramoor Festival

Sidney Frey
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and up to anybody’s standards for ‘“classi-
cal” ; Coplaml sliowed how you could he classi-
cal and Western too and he's justly admired
for 't by all concerned. (Credit, too, goes to
his dance colleagues, such as, here, Lincoln
Kerstein, Agnes de Mille, Eugene Loring.)

It takes craftsmen like Aaron Copland to
keep music alive and healthy—even if he
isn’t exactly a Mozart from New York. There
are n:any such, and they are vital 1o musical
development. I’'m sure thart in engineering and
other sciences the smme sort of men are
equally admired—for the same superior skill,
tenaeity, imagination, inability 1o do a poor
joh na matter what. Copland is not the great
Ameriean musical genins, but he is surely one
of the best workers in American music ever to
have put hig services ar our disposal. You can
hear it. in his work, and you'll both respect
and enjoy it.

Morton Gould was an exeellent choice for
these works--his playings are as line as they
rome. ilis own orchestra is always ecracker-
jack nand though his own composing style is
generally far from Copland’s, he obviously
apprecietes the splendid new terrvitories
stiaked out in these hallets and his interpre-
tation ¢does them proud, with full under-
standing. You'll get the feeling he wished
he'd wrirten them himself.

Copland: Appalachian Spring. Gould:
Spirituals for String Choir and Orchestra.
Lendon Symphony, Susskind.

Everest SDBR 3002 (stereo)

T.o, a new record company bursis upon the
scene, and its imirial offerings are just about
a8 good as claimed, at least ax here demon-
striated. Everest is the offspring of rhe Beloek
Instrument Corp., via DBelock Records; the
parent company does fancy clectronies of rhe
ultra-seeret military sort and its priine mover,
Harry Belyck, is a sound enciocer who has
designed film recorders and the like, has long
had an itch to get into hi-fi records. Well,
here he is (and in pops. too).

The Everest clasxical sound is undonhtedly
top rank, with a elean, sharp effect that
places it atong with the best from the hi-f
specianlist companies. The stereo ifself is ex-
cellent for this music. projecting a large.
wide symphony orchestra with clear rights
and lefts (notably in groups of percussion)
but with moderation, without excessive distou-
rion of the narural perspective—definitely,
stereo adds a lot here. The inner grooves of
the Gonld &re about the loudest near-the-
label sounds that have heen got awiay with so
far, and thev track reasonably well, too.

Copland’s  sweet, cool, impersonal “Ap-
palachian Sp-ing” is very well plaved, with
<ire and respect, by this Iluropean eusemble.
My, how old Fashioned this music sounds, al-
ready ! It dates from 1944 and the mid-war

period, but it has the feeling of the 'Thirties
still ; it conveys somehow the sense—so mis-
leading-—that those were the days of sim-

plicity and directness. when life was easier.
Far from it, in 1944! But even so, Copland
has gon¢ on to more complex inatters now
and the music of “Appalachian Spring’’ could
never be wrirten again. It is of a period that
is irrevocably departed and as such it ean’t
help but win the heart.

Gould's “Spirituals,” from an earlicr vear
(1341) apd a ysunger man with deeper. more
complex, more ‘wisted emotions, is a power-
fully mixed-up piece with some lovely writing
in it, some agonized (and old fashioned)
dissonance and a good deal of not very mean
ingfut imitation, of Copland among others.
Somehow, Goulé never made the top as
classical composer; somehow. he was, and
still is, a musical mind thar is more than
capable of the top, in that or any other field.

Rokert Prince: N. Y. Export: Op. Jazz

(Ballets U.S.A.).
Bernstein: Ballet Music from West Side
Story.

Warner Bros. B 1240 (mono)

The jazz ballet with the utterly unpro-
nounceable name-—N. Y. Export: Op. Jazz
was one of the riost exciting brief bits of
stage show I’'ve s2en in years. The secore is

arranger’'s jazz, written-out and somewhat
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self-conscious (with a passacaglia-style set
of classic variations at the end) and the
story is the familiar one of ’teen-uge frustra-
tion, expressed in intense damce pantomime.
But the two together are really stunning in
their impaet and concentrution, via the chore-
ography of Jerome Robbins, who reaches his
highest level of expression here in a field
where he’s been the leader for u long time.
The hallet was part of a “‘package” sent to
Burope last summer Tlor culiural exchange,
first with Menotti at the Festival of Two
Worlds in Spoleto, 1taly, then at the Brussels
Fair. It then came back to New York, which
is where T ran into ir.

The recording isx ouly the music. bur even
thar isx enough to give a sense of the American
strength of this unique medinm of expression.
Prince iz an “unknown’ —or was a working
Jazz arrapger of the mew and edueared type.

Bernstein's similar West Side Story mate-
rial seems oddly wishy-washy next to the
“Export: Op.” stuft.

Giovanni Gabrieli: Processional and
Ceremonial Music. Choirs and Orch. The
Gabrieli Festival (Venice).

Vanguard BGS 5004 (stereo)

Though this recording comes in hoth stereo
and mono forms. the stereo version is by all
odds the best, with greater musical reason
than perhaps any recording so far done in
stereo.

These are examples of the famous anti-
phonal music of Si. Mark's Cathedral in
Venice, written for two, sometimes three
separate choirs and their accompanying in-
struments, spaeed apart for an effect that is
entirely and disastrously lost in any con-
ceivable recorded version of thie monophonic
sort. For the first time, the original inten-
tions of the music can begin to be realized.
via stereo.

Sterco doesn’t actually re-create the orig-
inal. of course. That wonld be more rhan
vour living room could cope with. But even
the moderare sense of spatinl separation be-
tween two chornses. one on each side, two
groups of instruments the same, and a third
ensemble in the middle—plus a series of
small. authentic 16th century organs similarly
spaced here and there—is enough to bring
musieal authentictty of an  extraordinary
sort. No longer do we seem merely to hear
endlessly repeated phrases. senselessly piled
up one on top of rhe next. Now we discover
that the repetitions come from one side and
the other, a musical ping-pong game that

most assuredly outdoes those ramous early
stereo ping-pong demonstrations we heard

some years ago! Moreover, stereo fulfills its
other miajor function here too. adding a mueh
increased sense of room-space —a huge ‘“hall”
(cithedral?) —and bringing a new clarity of
texture to rhe musie.

The performanee is done with unnsually
great care for authenticity, down to the old
orzuns and rlie accompanying instruments,
including some lovely typical Gabrieli brass.
The players and singers, evidently mostly
Swiss in origin along with the conductor, are
earnest and persuasive. My only ecomplaint
is of the rarher too march-like and metrienl
rhvthm in a good deal of the singing. a fault.
however. that is comnmon in many renditions
of the music of the 16th and early 17th cen
ruries. Nothing to bother you.

Musicians will be especially interested in
the several late Gahrieli works, from after
1600, with some remarkable harmonies and
much of the feeling of Monteverdi and Sclhiitz,
Gabrieli's distinguished successors.

Palestrina: Masses ““Aeterna  Christi
Munera” and “Lavda Sion.” Les Chan-
teurs de Saint-Eustache, R. P. Emile
Martin.

Westminster XWN 18693 (mono)

We travel the world over in recorded music
and we come to expect unusual sounds, cus-
toms, procedures, according to the loeal region
we happen to he “visiting”; the differences
are not great in the standard orchestras, for
most ears, but when it comes to voices, the
variety is often startling.

Here we are, then, in a Paris church, with
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the local Choir of Parisian basses, tenors and
boy sopranos. They are Parisian. if the music
is Italian, and they don’'t sound at all like
American singers, nor like British singers,
nor like German or Ausirian singers. Their
tones are rich, brilliant and very wobbly with
much vibrato. They sing slightly through the
nose, as do all good French singers.
Still--musie is  the so-called nniversal
langnage and these local practitioners are
musical and dedicated to fheir rask. The
sound may be wobhly. the recorded balance
rather too close in & vast space (the chureh)
wirh two or three hoy sopranos practieunlly
in the mike, but the mnsic js alive and in-

telligently projecred, with considerable dis-
cernment. taste and feeling. The pitch is
zenerally good and the chordal blend ex-

cellent  (though there’s some flatting now
and then) ; above all, the mechapical sort
of vne-two beat 8o deadly in much Palestrina
singing is clearly avoided, much to the good
of the music.

If any choral singers. churchmen or just
plain lovers of fine choral music happen 1o
vead this, they may take my assurance that
this isn’t a bad record at all and is worth a
try, definitely. For the rest of vou. I can sug-
gest that the sound is almost as interesting
as it might be if, one fine day in Paris, you
should stick vour liead inside Saint-Kustache
and hear these very singers, in rhe flesh.
Could be.

More of Kipling’s Just So Stories. Read by
Boris Karloff.
Caedmon TC 1088

Doun't misx this, for kids of praetically any
age over two, and for you as well, if you want
to be amused, delighted, titillated, by Kip-
pling’s zany semi-parodies of evolution (a hot
subjeet, of course. in kis day). Learp here
how the Elephani got his long trunk, the
Leopurd his spots. aud of the beginuing of
the Armadillos, as well as the Sing-Song of
Old Man Kangarco, a swinging bit  that
anticipated our own \Vacliel Lindsay's ““The
Congo” by a long tine. Marvellously funny
reading, most sepulehral, by Boris Karloif,

(mono)

The Fading Giant (Sounds of Steam Rail-
roading, Vol. 2).

O. Winston Link Railway Prods., (mono)
(58 E. 34th St., N. Y. 16)

A vear ago T hailed Volume 1 in this Link
series, made on rhe Norfolk & Western road
just before the last steam locomotives were
retired. This one, though somewhat different,
is even better—good in xound, realistic, but
most of all a surprisingly imaginarive Jjob of
the sort that just isn't common in sound re.
cording.

One entire side, for example, is a con
rinuous, cordensed sound journey behimd a
steam locomotive, without pause (except some
quick transitions from one slice of steam
“mileage” to another), travelling from end
to end of the linc including station stops,
tunnels, bridges, mountain echoes and all the
rest—no commentary, no explanation in
sound. To clineh this unusual sequence, there
is a “blow by blow” account on the jacket of
the entire acrual, geographical sequence of
events, quite easily followed by ear as one
listens to fthe recording. This is a superb iden,
for it removes the railroad svunds from the
general “noise’™ ecategory into thut of the
speecifically identified events.

Side 2 a brace of shorter excerpts, includes
a4 winsome Christmas Eve sequence that really
charmed me. In typical Link style, this one
begins with the faint, random sounds of small
village life, dogs, children, mothers, and in
the distance a chureh plays carols on its bells

the printed comment even gives the name of

the lady bell plaver. Afier the usual long
settling-in  time—miost pleasurahble in the

listening via such fine, quiet recording—the
inevitable steam train whistles in the distance.
then rouars past and into the station ; people
wet on and off, there's talking, assorted sta-
tion noises, then the train chuffs noisily off
once more and away into the far, far distance
—the sequence ending, as the train’s noise
dies away, with the same faint Christmas
carols  re-emerging  from (he background.
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Lovely, Just lovely. real Americana. and
surely a steam buft’s ticket to recorded hi-ti
Heuaven

The Queen’s Birthday Salute (Band Con-
cert, Royal Birthday Celebration and 21-
Gun Salute). Herald Trumpeters and
Band of the Royal Regiment of Artillery,
Major S. V. Hays, narrator.

Vanguard VSD 2011 (stereo)

When I first put this one on, I was iusrantly
reminded of the first time I acecidenrtally took
a (hree-dimensional stereo plioto in double-
exposure, Strange shapes, superimposcd on
one another, faces leering out of rrees, houses
at the bottom of a pond, somebody’s hand in
the middle of somebody else’'s stomsteh!

Ostensibly, the Queen’s Birthday celebration
was recorded in stereo in London’s Ilyde Tark.
The photos show its wide open spaces all right.
Jut since when, I ask, did 1lyde I'ark develop
a large. fat reverberation, somerhing like that
of an indoor swimming pool? Or jusr maybe
an old fashioned armory—the Royal Artillery
Regiment's?

Anyhow, a huge band plays across the rear
of your room here, immersed in a vast indoor
space, and every so often a Dritish cominen-
tator—also in rhe echo-—gives a bit of story
to help things along and keeps you up on the
local traditions.

liowever, and no doubt about it, thie 21 very
large and very loud gcuns on Side 1 were
recorded out dours and not in a sSwimming
pool! Same goes for a large mass of horses,
dozens of them, which trot and gallop from
right to left, then left to right, then right to
left aguain, as the music plays on in its vast
echo. Most confoosin’.

The recording is swrely a composite, the
guns and the horses taken down on the spor,
outdoors in Ilyde Park, the band music and
commenrary recorded indoors in some large
place or other, the whole run together. Dut
the effect bothers iy sense of stereo realism;
for either T must imagine 21 guns and a
hundred horses swooshing and booming away
indoors or I must visualize fair llyde Park
with some sort of enormous enclosure built
around it 1o bring out the echo. Neither vision
is very eonvincing, though the music is stuvdy,
ultra-British and mnicely played, the horses
very horsy and the guns very artillery-like.

Incidentally, it strikes me anew, as I listen
to this, how extraordinarily conservative
Dritisk popular musie is, as compared to our
American equivalent. These DBritish tunes are
set up in pre-Gilhert-and-Sullivan style, strietly
as of around 1850 or so for the most part:
John Philip Sousa sounds modern beside them

-and tfor my ear his stulf has fifty times the
pep and the strength in sheer musical terms,
British tradition or no. I think most .Ameri-
cans will find this musie rather flat aud taste
less, not unlike PBrirish food.

I honestly do think that our popular taste
for band arrangements and settings of old
familiar tunes is nmeh advanced over the
British, both more demanding and more
sophisticated in every way.

Famous French Fanfares and Marches.
Band of the French Navy, Semler-Collery.
Epic LC 4516 (mono)

It never rains but . . . here we go with a
French band. to complemenrt the British Artil-
lery, and the difference is as great as any old
difference beiween Dritish and Freneh ways.

The “famous” Frenech tunes won’t be famil-
iar to you probably, but the style will. and
it’s easy enough to absorb. Jaunty, quick
musie, a sort of cross between “Gaité Parisi-
enne’” and “The Bear Goes Over the Mountain,”
it is much less pretentious in style than the
British but also musically more complex. nearer
to our own style of band music. (Owrs is at a
higher tension, more explosive, generally more
dissonant.)

There's nice recording here, with a medium
liveness (not as big as an armory) and plenty
of fat bass drum sounds and clashing cymbals.
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CHARLES A. ROBERTSON*

STEREOPHONIC

Gerry Mulligan: The Jazz Combo from
“I Want To Live"”
United Artists UAS5006
Henderson Homecoming
United Artists UAS5009

Alter =everal monrhs spent marking tine,
the new label bearing the banner of United
Artists has embarked on a series of jazz
recordings that tap new sources for material
and promize ro uncover more in the near
Tfuture. The two cited here represent a fresh
departure in movie sound tracks and the ti
recorded visit to the Great Nouth Bay Jazz
Festival on Long Island. Both offer rewarding
experiences, nor the least of which is that one
brings jazz to the medinm of films without
alrering its spirit and the other recreates the
spirit of the Fletcher Henderson banid.

Johnny Mandel wrove the enfire score of
“I Want To Live,” employving a hig band of
West Coast mnsiciaus for the bulk of the
picture, and this seetion of the sound track is
available on United Artisrs UAS-5005. Gerry
Mulligan and the small group appear in the
portions which reguire a more subtle under-
lining of the complex personaliry of Barhara
Graham, whose dramatic story is played by
Susan Havward. The film mnust be scen (o
appreciate what is accomplishied by rhe score,
and no one who seex it will want to he withoui
one or both ot the recordings.

Mulligan very nearly played with the bix
band, as well as the gronp which inclndes Art
¥armer. Bud Shank, TFrank Rosolino, I'cte
Jolly, Red Mirchell, and Shelly Manne. That
he was unable to do so permirs a cloxer
empathy between his baritone =ax and tbhe
sirl’s inner character on Lif€« a Funny Thing.

Rex Stewart:

and Barbara’s Theme, while the big band
expresses ber outward manifestations. The

sound track is quite different frum the usual
studio recording. bright and almost too large
tfor the number of musicians. It is superbly
halanced and stereo gives it the necessary
perspective.

Rex Stewart took charge of the [Pletcher
ITenderson Alumni, a xseventeen-picce band
concealing one or two ringers, at last sum
ner’s homecoming concert. The results show
that planning and purpose have their place at
a jazz festival which wants te do more than
present a series of club acts. Wrapping It Up.
@ ritf 1une whieh prepared the way for the
swing era, is followed by D Natural Itlues, a
more valuable and personal example of Ilen
derson’s enormous talent as leader and com
poser. The Alumni star as Srewart unleashes
hig trumpet on 7These Foolixh Thingx. and
Hilton Jefferson lends his alte sax to Willow
Weep For Me. Tromhonist Dickie Wells plays
Over The Rainbow, and Kansas City’s Biy
Miller sings Hello Little Girl.

Georyia Sketches, a suite in three parts by
Stewart and Dick Cary, fills one =side and
derives its title from Henderson's hirthplace.
The third section, with solog by Buddy Tate.
Taft Jordan, Heywood Henry and Garvin
Bushell, is brilliantly orchestrated hy Cary

* 782 The Parkway, Mamaroneck, N. Y.

60

and desceves a pluce in any jazz library. Dick
Olmsted, the recording engineer whose com
pany does its share of stereo mustering for the
label, worked umder the hawdicap of a tent
wiich chianneled the unrestrained enthusiasin
of the andience in the direction of the xstage.
As heard in xtereo. it is likely to cause yon
ro try and shush your neighbors in rhe adjoin-
ing sears. Both were supervised hy Jack
Lewis, now joined hy Monte Kay, and their
axsocintion is baund to lead to other interext-
ing developments.

This Is Pat Moran
Audio Fidelity Stereodisc AFSD5875

Ouartered at the Cloisters Inn on Chicigo's
northxide. Par Moran is a sophisticated pianise
in the modern mode. and her trio adds might-
ilv to the nightlite of the eity. Their musie ix
for midnight listening. not the coecktail hour,
and Miss Moran seems most comtfortable on
Come Rain or Come Shine, stvled along Bud
T'owell lines. or her own brightly charging
Ilines. The dictures of showmanship invoive
her in a few tricks of the trade. These consist
of unaccompanied pianissimo introductions,
played wirh a deliciey rhat comminds atfen-
tion, followed hy bravara passages that
coneerrizee over the kevboard in the crowd-
pleasing manner of Brubeck and Garner. They
are effective on Benny Goodman’s theme and
Stelia By Ntarlight, but she is most engaging
when meeting the challenges ot drummer
Johnny Whited and bassist John Doling on a
number of showtunes. The stereo sound is
nicely foeused and inecludes broad dynaniies.

Frank Sinatra: For Only The Lonely
Capitol SW-1053
The Ballad Style Of Stan Kenton
Capitol ST-1068
Citpitol's lutest stereo release in the popular
vein =shows a conrinuing relinnce on large
units to ereate an impressive spread of sound.

Surprisingly, this works in reverse where
Franlk Sinatra is concerned and his voiee,
when centered hetween two loudspeakers is

conveved with grearer intimaey than in the
monophonie version. Ore reason is rthat Nelson
Riddle's orchescra moves out of the hack-
ground and surrounds the singer wilh com-
forting sounds. There is no lessening of lament
on One For My Baby, but the bar and its
parient attendant take on i friendly glow. A
master at developing a theme, Sinatva intro-
duces the title song hy Sammy Cahn and
Jinuny Van Heusen, and finds an added touch
of nosralgia in Benny Goodman's signature
(100d-Bye.

Stan Kenton usually reserves Lallads for
the band’s remale vacalists, who have ranged
from Anita (’Day to the currenr Ann Rich-
ards. On one of the rare necasions where his
piano is featured for an entire set. he axsumes
their place in lazy delineations of the melody
against rich saxophene enxeinbles and broad
brass chords. Awong the dozen outlined hy the
pastel side of the Kenton sound is a new song,
Dale Barnhart's When Stars Tooked Down.
which tits the langnid tempos. Stereo serves
the orchestra well and none of the tune is
dropped in the trausfer, bnt the Sinatra
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volume loses Ben Bernie's /lonesome Old
Town.

Meredirh Wilson's “The Musie Man (Cap-
itul SWAO-990), by the original Broadway
cast, heads the remainder of the list and the
big. brash rusical is ideal in dimensions
capacions enough for Seveury Six Trombones

Robert Preston. Barbara ook, Eddie Hodgex

and the hard-working ensemble, under con-
ductor Herbert Greene, command a broad
stiage.

Billy May’s Big Tat Brass (Capitol ST

1042), seored for stereo by the rotund band-
master, dispenses with reeds Lo balance two
ticrs of rrumpets. three plaved open and
three muted, on the right against four trom-
bones and five french horns on the left. In the
center are rwo tubas and a pair of 1ympanists,
paced by drummer Alvin Strollev. Ping Pony,
wirh inrerludes for piano and harp, is deserip-
tive of May’s intention= on his three originals.
But he evolves new and tasteful sonorities
tor Autumn Leaves, Love is fthe Thing. and
Voonlioht Becomes You. And Ray Bryant's
P'awn Ticket is a forthright swingev.

Riay Anthony: Dancing Over The Waves
(Capitol 81-1028), by way of contrast, is a
straight dance set built on Lichestraume,
Intermezzo, and Meludy vf Romance.

IFred Waring And The Pennsylvanians In
Ili-I'i  (Capitol SW-844). also desxigned for
~lereo when the dam hroke last spring. fea-
tures the chorus in a crackling Dry Bones,
Hora Staccato, and The Whiffenpoof Song.

The Randolph Singers: The Catch Club
Elektra 204-X

In the lirst year of demonstrating its cau-
pacity to enhance varvious rypes of muxic, the
xtereo dis¢ chanced upon few forins more
snitable tor the normal living room than these
convivial Catches, Rounds, and Glees lrom
I'he Randolph Singers. Prool abounds «of the
advantages aftorded by greater detail in a
svmphony, wider spread for a large choral
wourk, aud the increase of drama in an opera,
but these works will always suller from the
limitations ot rthe listening area. Ilere the
engaging complexity of the marerial and the
intimaey of the four voices. raised to the full
complement of six only for Arne’s Which is
the PProperest Day to Drink?, make them a
nararal ror stereo and the home.

There is conxiderable dizcuxsion about the
worth of xtereo in its application ro a small
number of pertormers. That it shows their
deficiencies with c¢rystal elavity might well be
a contributing factor. Hew many popular
quartets can  sfand comparison with this
group? Suth to say, in this case, stereo
brings the sinrers into the home and makes
them welicome. David Randolph describes the
cighteen songs on ithe liner and the complete
scores are reproduced in the accompanying
hooklet.

Jazz West Coast, Vol. IV
World Pacific Stereo 1009
Gerry Mulligan: Reunion With Chet Baker
World Pacific Stereo 1007

I'he thirl sterco releixe from this label in-
cludes one of its helptul anthologies for the
listener who dexires a varied sampling of
West Coast jazz rather than roo mueh of any
specitic compartment. The territory covered
indicates rhere is a valunable backlog of stereo
sessions in company vaults and the quality.
in the main, showx it has acguived a con-
siderable know-how in the medinm. T'he nine
selections are extracred trom sets prepared
under rhe names of sueh Jeading lights as Art
Pepper, Chet Baker. Bill Yerkins. Bud Shank,
Boh Brookmeyer. Charlie Mariano, and Jerry
Dodgion.

Alxo included in rhe anthology is an extro-
verred Jersey Kownce, from the album which
unites Gerry Mullizan and Chet Baker in
quarrer context for the first time since 1957,
Like most sueh reunions, it is more evocaiive
' cherished memories than  for concrete
realitiex. But their attectionate recreations of
Stardust, My Heart Belongs to Daddy. and

When Your Lover lHas Gane are uniformty
agreenble. Mulligan writes a commemorative

piece. Reunion. and enlisrs the aid of drimmer
Dave Bailey and bassist Henry Grimes, mem-
hers of hix current quarter.

Chico ITamilton : Introducing Treddic Gam-
brell (World Pacific Stereo 1008), gained
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DON SHIRLE Y/a="

GAUCHO!

Musie of the
Argentire Pampos

Mtriguing, romantie, familiar
Jango melodies as played by
Jo Basile, his accondion and
crchestra. AFLP 1869

Hoppy, autaentic music of the
Gecuchos — cowboys of the
Pampas. Recorded in Argen-
tima. AFLP 1879

Don Shirley in a dazzling
display of keyboard artistry,
accompanied by 2 basses
and celio. AFLP 1897

=/ AL HIRT SWINGIN DIXI

at LAN'S PIER 600 m
NEY' ORLEANS

‘v prosinry |
W amr

s Aczordian
30 Orchestra

A

Wa*tng, sensuous Hawaiian

S A R

rhythms of familiar standards.
Johnny Pineapple and his

orchestra. AFLP 1850

are not jusi records

Sparkling waltz melodies,
caplivating dance tempos —
te unatch the mcgic of an
evenings romance. AFLP 1868

Jazz moods — cool, sophis-
ticated, dreamy — reflected
by Jo Basile and his quintet.
All standards. AFLP 1894

By band fare with an amaz-
ing amalgamation of true
jowz and dixieland flavor.
AFLP 187¢&

exciting new releases on. ..

AUDIO FIDELITY. RECORDS

the highest standard in high fidelity

Unusual, distinctive and exciting entertainment —
plus unsurpassed sound reproduction! Here is the powerful and vital sensuous

impact of sound in its purest and most natural fo-m. These

each 12 inch loag play — $5.95

Please wr'te for FREE "Whct is Stereophoaic Sound’' brochure and Catalogs

. . . but each is a tremendous emotional experience!

also’ avallable on STEREODISC* — $6.95

AUDIO FIDELFTY,

*Reg. App. For

INC. +« 770 ELEVENTH AVE. » NEW YDRK 19, N. Y.

i tration
iting New Stereophonic Demons
Fxeiting and Sound Effects Album

A highly entertuﬁn-
ing, informative
demonstration of
stereophonic sound
on a record. In-
cludes instrumenta-
tion, vocalization
plus a variety of
sound effects, re-
corded ‘‘on loca-
tion’’, from Bridge-

high fidelity
compatible

stereophonic

—r
astedy in High F &

Gather round ye shantymen
as Oscar Brand sings salty
sea songs and spicy nactical
ballads. A=LP 1884
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vorites y Al Melgard, at the
worle’s- largest Theatre Or-
gan. AFLP 1887

hampton Road Race
Center, Aberdeen
Proving Grounds, :

New Orleans Railroad Yards "o liors, elephants

and fire engines.
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favorable comment in this column when the
monophonic version of this debut albmn was
released last summer. In other guarrers. the
arrival of the young San Francixco pianist
drew critical applause, althiough some opinions
were vreserved until his next appearance.
tlamilton's action in discoverinz a new talent
and launehing n career does deserve i reward.
One of these is the increased presence stereo
gives to his drums, amd one track is chosen
for the anthology.

Teny Scott: The Modern Art Of Jazz
Seeco CELP4250

afrer hix return from a South
Afriean rtour, Tony Neott rexnmed a casual
acqnaintance with the baritone sax and it
seems to have developel into a lasting friend-
ship. When he attended this session for the
Dawn label, now ahzorbed by the parent com-
pany, he had owned {he horn only (wo weeks.
Trying it out on two munubers, he offers a
pleasant contrast in style and tone ro his usnal
polished clarinef, playing with rugged convie-
tion and a touch of the swing era on Lulluby
of the Leare¢s. The best moments are Bill
Evans' piano solo on Lis original Fire. the
interplay of Scort's elariner and Shalib Shi
hal’s baritone on fitues for Three Hornz, and
Clark ‘lerry’s suecinet trampet figures on
Tenderly. Jimmy Knepper is vigorous and
bustling on trombone. but has worked more
closely with Scot! in recent months.

Dave Hancock engineered the date and the
balance of the rhyithm section, sparked by
drummner 1’aul Motian, is partic vy good in
stereo. Bell Sound cut the maste

Shortly

Introducing Si Zentner
Bel Canto SR1007
Si Zentne:: High Noon Cha Cha Cha
Bel Canto SR1011
Band sidemen. like people in other walks of
life, harbor definite ideas of how things should

he run. When raised ro the position of leader
they u=ually do just the vpposite of what they

had planned. An exception seems to he Si
Zentner, who works in Hollywood studios and
labored in trombone secrions under ILes Brown,

Harry James, and Billie May. His sixteen
piece band, assembledd from wwmong other
studio foilers for these recordings, operates

with a earefree air and rare humor, indicating
that all hands are contented. The crew in
cludes Don  Fagerquist, Jackie Mills, Don
Lodice, Vern Friley. and vocalist Lynn Frank
lin. I'lanned for stereo, his arrangements give
the engineers clean hrass choirs and smooth
saxophones to work with on a dozen runes.
Some are Latin-flavored and prepare the way
fov the High Noon set, where four druminers
are added.

In the liner notes, Dimitri Tiowkin fells
how the song affected seoring for films, and it
may well have the same affect on the eha cha
cha indusrry. Suech unlikely popular hitg as
Harhor Lights, Vv, Sandwan, and Lye. Bue
Blackbird uare converted to sultry rhythms.
Billy Mayv helped with the writing, but the
resourceful lyvicist for Souny Boy is unidenti-
lied

Al Melgaid: At The Chicago Stadium
Organ
Audio Fidelity Stereodisc AFSD5886

Cited as the world's grearest unit pipe
organ, the instrument in the Chicago Stadium
lists a total of 40,000 pipes. 883 staps, and
SiX manuals. Set 100 feet ahove the (loor of
the aremn are four hinge organ lofts, and rthe
dynamies are manifold. No loudspeakers are
required at the source to increase the volume
of the tremendous pipes and rhey sound with
natural resonance throughout rhe auditorimm
With snech physical properties, it deserves rhe
spiteions home of sterco amnd the eare lavished
on this recording,

Al Melzard. the man in echarze of this
mammoth  beaxr. is  well acelaimed to its
pecnliarvities and allows for them by keeping
his wrrangements ot papular melodies unclut
tered. His showpicee is I've fieen Weorking on
the Ruilroad. eomplete with steaming loco-
motive, aud he moves with elephantine good

INTEGRITY IN
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humor through Butcher Boy, Swedish Mas-
querade, and Aslcep in the Deep.

Leon Berry: Giant Wurlitzer Pipe Organ
Audio Fidelity Stereodisc AFSD5845

Leon Berry's Wurlitzer is housed in ihe

hasement of his Chicago home, where he
assembled ir  with  painstaking care, and

offers a sharp eontrast to Al Melgard's giant
instrument at the Chicago Stadium. The
intimate surroundinegs  call  for closer
placement of nicrophones and the stereo
effects are those of glockenspicl, ecymbals,
castanents, chinese bhloeks, and other spesial
teappings, His treatment is less broad and
abounds in lively detail on Wedding of the
Painted Doll, Ciclite Lindo, and Cocktails
f'or Two. His partialiry fov airy tunes and
light rhythins is exhibited on Ntwolling in the
Park, Harvest Moon, and pect Me Tonight in
Drenmland.

Men Of Brass, Vol. 2
Lendon PS129
Oklahecma City Unive:sity Symphonic
Band
Sumco K003

Withont the support of willing amateurs,
exemplitied here by DBritish industrial groups
and students from an Ameriean university
band music would soon revert to the mili-
tary. The Drasgs Dands of lfodens, lairey
Aviation, and Morris Motors lead the way at
aunnal conecerts in London's Alhert Hall.
When massed under the bhaten of Harry Mor-
rimer for purposes of stereo, they impart an
impressive sound to Strauss’ Chit Chat Polka,
Colonel Bogen. and Napoleon Galop. The
voices of the Sale and District Musical So-
¢iety. another organization sypieal of a more
relaxed way ot lite. are adidled itor Soldiers’
Chorus, and a sedate hut powerful Holy City,
under the direc’ion of Alfred Iigson.

James Neilson, leading his Oklahoma City
University  Bamd in the third album  pre-
piared by the Summy-Birehard Publishing Co.,
Tivanston, 11, ro introduce American c¢om-

ASR-444 dual-channel
stereo amplifier

POWER O
channels).
FREQUENCY RESPONSE: 20-20,000
cycles * .9 db.

HARMONIC DISTORTION: Less than
7% at 30 watls 2ach charnel.
NOISE LEVEL: 20 db dawn.

INPUTS: Magnetic Phana, Ceramic
Phona, Tape Hzad, Tuner and Aux.
Tape.

s €0 watts {2 30-watt
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bands-
Beach,

pose~s. pays a tiribute to the Brifish
men on Willlam Latham’s Brighton
and Eric Leidzen's English March. More
vivaciously  American are Bill McRae's
Tangier. and a festive Southwestern folksong
rhapsody by William Rlioads. Included are
Clifren  Willians'  Symphonic  Suite, and
Latham's C'ourt Festival, Both recordings are
excellent in stereo, hut Universal Recording

moved equipment from Chicagc to the
schoo s auditorium and aims at a sharper
focus.

Didn’* it Rain
Bel Canto SR1010

Mewrbers of the Wings Over Jordan Choir
when ir broadeast over a national network
eacht Sunday, Tommy IRevnolds and Lvelyn
Freem:n arve {ounders of a new group, also
devoted  to spirituals and based in Los
Angelex. More closely aligned to gospel sing
ing than the a eupella radio choir, if enlists
a rhytam section and an instrumental ae-
compiniment from jazz musicians of various
persuasions. IKnown as the Iixciting Voices,
tliev ccmbine elements of both stvles, pre-
serving a calm dignity on Stedd Away and
Deep R.ver. The jubilant shout of the camp

mecting infuses 41l God’s Chillun, and the
handelapping beat of roek church propels
the tirle sonz. Wlien used to generate en-

thusinsmni, fhe heavy beat hecomes oppressive
unril rh2 chorus takes over, Otherwise, the
balance is good and stereo centers the inter
play of rixed voices.

Francis Bay Big Band: Salutes Tommy
Dorsey Omega OSL-16

A rxture of Brusscls radio, the IFrancis
Bay Big Band played at the World's Fair
last summer and impressed visitors hy its
versitility. Steady employment enabled it to
build up cne of the most voluminous books in
the husiness, That much of it stems from the
swing era is of no import in Lurope, where
dancing te records of the time is still popu
lar, RBeginning with this salute to Tommy

NEW AYLENNY STEREO AMPLIFIER
BY STROMBERG-CARLSON

WITH EXCLUSIVE "STEREO TONE BALANCE" SIGNAL

Here is a new dual-channel amplifier with performance and control features

Dorsey, the DBelgians salute, on eight albums
recorded in the fullness of stereo, the sources
of their inspiration. A rekindling of the
original creative spark is not always possible,
but the 1odernized arrangements are uni-
formly suirable for dancing. Swing fans will
rind fheir society dance music on sets dedi-
cated to Ted Heath, Glenn Miller, Benny
Goodmman, Perez Prado, Artie Shaw, Iarry
James. and Les Brown. Sides are kept under
fifteen minutes and the sound is excellent.

Cha:leston Club Orchestia: My Fair lady
World Wide MGS20006

The Lerner and Loewe hit musical is in the
record shops in so many different forms that
ir might be easily thought of as in public
domain, When that time comes, it nndoubt-
edly will be revived in an equally large
number of seftings, including one which will
attempt to recapture the sounds of the 1950s.
In alt likelihood it will he possible then to
feed a music synthesizer and come up with a
reasonable electronic faesimile of the dance
orchestras of the 1920's, plunking Lanjo and
all. The Charleston Ciulb Ovehestra can eall
on the marvel of stereo right now, and engi-
neer Rudy Van Gelder centers a live and
kicking banjoist at the forefront of the
rhythm section to turn the clock back to the
days of Bernie, Whiteman, and Goldkette.
This is the version fov a dancing party or
recalling fond memories. After recciving a
full treatment, all the tunes are reprised in
society dunce medleys.

MONOPHONIC
Tyree Glenn: At The Roundtable
Roulette R25050
Jonah Jones: Swingin’ At The Cinema
Capitol T1083

Catering an intimate brand of jazz to
supper club patrons is a linerative pastime for
the musician who can follow one of the pre-
seribed systems and not fall into a routine.
Here both leaders market relaxed swing, de-
livered with the strong melodic sense which

that add up to the best value in the field.

Each channel gives you 30 watts of clean, balanced power. Balance is the
key to bona fide stereo. Exclusive Stromberg-Carlson "'Stereo Tone Balance
lets you balance the two channels by a signal tone. You set up to what you

actually hear.

Each channel has its own complete set of controls: Ioudness/volume, bass

and treble——plus a master gain control.

For complete details and specifications see your dealer or write to us for

literature. Find your dealer in the Yellow Pages, under '*High Fidelity."

STROMBERG-CARLSON g¢

A DIVISION OF GENERAL DYNAMICS CORPORATION AR

1419C N. GOODMAN STREET ¢ ROCHESTER 3, N. VY.

IM DISTORTION: Lless than 1% program level
(60 and 7000 cps ot 4:1 ratia).

AMPLIFIER OQUTPUTS: 4, 8, 16 ohms.
PRE-AMPLIFIER DUTPUTS: Dual Tope Out; QOut-
put for external second-channel amplifier.
LOUDNESS CONTROL: In-out, continuausly vari-
able.

TONE CONTROLS: Bass 15 db droop, 15 db
boost; Treble 14 db droop, 12 db baaost.

EQUALIZATION: RIAA Mag. Phono. NARTB
Tape Head.
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TUBES: 2-12AX717025, 2-6AV6, 2-
6U8, 4.7027.

CHANNEL SELECTOR: Channel "A,"
Channel "'B,"" Stereo, Monaural,
Crossover {at 3000 cycles),
CHANNEL REVERSE.

TWO AC CONVENIENCE OUTLETS.
DIMENSIONS:

13" W, 133%" D, 45" H.
$169.95. (Audiophile Net, Zone 1).
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ensmres back orders. To restore jaded appe-
tites, they can always reach for a mute and
mint a fresh chorus. Tyree Glenn also
switches eusily from trombone to vibes on
Limehouse Blues, Them There Eyecs. and a
tasty exchange with pianist Ilank Jones on
There Wil Never Be Another You., With
Tommy PPatrer. bass, and Jo Jones on drums,
guitarist Mary Osborne is as assuredly
rhyvthmic as TPreddy Green and interjects
well-turned phrasxes. Ferhaps the most tlexible
of trombonists, Glenn is deeply inoving on
Just « Weuryin® For You, and ranges from
Royai Garden Blues to the latinized Marcheta.
When some company decides to issue an LP
of the histery of juzz trombone styles. Glenn
could play most of the parrs.

Trumperiny forth a dozen filtn songs. Jonah
Joues salutes ITollywood in his usual jaunty
manner, enkivening Tammy, True Love, and
tround the World in Eighty Days. His buoy
ant personality at the helin means never a
dull mmemenrt and he niarches supreme throngh
Colonel Bogey. The conviviality of his voice is
infectinus on Threce €uinsg in the Fountain
and Gal in Calico.

The Grand Prix of Gi-

Rivervside RLP12-283

The passion tor sports ears knows no
international houndaries, but never bhefore
Lias oune persen surmounted them all in one
fell swoop., as does Peter Ustinov in this
faneiful tale of a race on the Rock of Gi-
braltar., An gutomobile enthusiast who has
owned an Aston Martin, Hispano Suiza, and
Alfa Romeo, be takes inspiration from this
label’s recordings of the Sebring classic and is
unhesitant abeut subjecting them to a satir-
ical ear. All the characters found at a Grand
Prix, and som+ mythical ears known only fo
the rans, are reconsfricied solely hy means of
his vocal chords. The preliminaries are a
little long, but onee Usrinov establishes him-
self as a memher of each team, bhoth in the
driver’s seat ard nnder the hood, there is no
way he can lose the rice or vour admiration.
He omirg the racing widow, bint she might be
too close to the andio wife for comfort. p: 2}

Poter
braltar

Ustinov:

From our full line of
amplifiers, speakers,
speaker systems, en-
closures and program
sources:

e

""Perkectempo’’ manuat turntable

\

SR-440 AM-FM tuner

MSS-491 Acousticah Labyrinth®
Speaker System
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John Benson Brooks: Alabama Concerto
Riverside RLP12-276

The genesis of this work lies in an anthro-
pological field rrip Harold Courlander made to
Alabam:a, where he stwdied the music of an
entire Negro community several yvears ago.
While eungaged in transeribing the records
brought baek, John Benson Brooks became
attracted ro the insight they give into jazz
origins aud subsequently united the elements
of bluex, hollers. spirituals, and children’s
game rhythms in a concerto of four move-
ments. The challenge of this material. to both

Art Farmer, on trumpet, and alto saxist
Julian Adderley reduce their styles to the
bare essentials of traditional call-and-response
exchanges and the undeviating fiow of sin
cere emotions. Due to their sensitive collab-
oration, aided by Milt Hinton, on bass. and
guitarist Barry Galbraith. the composer is
more successful than in his previous efforts
at combining folk music and jazz. This time
his sources are less urbanized and the trans-
fer to another form is negotiated without
loss of basic qualities. He delves deeper, in
this respect, than other young modernists
who are trying their hand in this tield and the

composer
feat

ing it

by

themes.

improvisations,

and

on piane in the third

the character of

spare

vocal
lHe sets

that follow

intensiry
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musicians, is in
simple and free of worldly deceits, no small
for persons of some sophistication. For
this reason. Brooks employs a quartet. join-
nmiovement on
More, Members, More, and is closely guided
the
ensembles.
woven together by wrilten solos and extended
the cries of chil-
dren at play or capture a spirit of religious

keeping it &
and admirers of
styles.

cording studio.
original
loosely

by a variety of
recording with a
than

BERLIOZ. Symphonie Fantastique

Cento Soli Orchestra of Paris. Louis
Fourestier, conductor.

OSL-9 STEREO only $5.95

RAVEL. Alborada de! Gracioso, Ma
Mere L'Oye, Rapsodie Espagnole, Pavane
pour une Infante defunte. Cento Soli
Orchestra of Paris. Ataulfo Argenta, con-
ductor,

OML-1032

MONAURAL only  $4.98

BACH. Brandenburg Concertos Nos. 1

& 2.

OML-1039 MONAURAL only 34.98
Brandenburg Concertos Nos. 3 & 4.
OML-1040 MONAURAL only
Brandenburg Concerlos Nos. 5 & 6.
OML-1041 MONAURAL only $4.98
Members of the Cento Soli Orchestra,
including Roger Delmotte, Lucian Lavail-
lotte, Georges Tessier, Ruggero Gerlin.
Hermann Scherchen, conductor.

$4.98

OHANA. Lament for the Death of a
Bullfighter, Sarabande for Harpsichord &
Orchestra. Cento Soli Orchestra. Ataulfo
Argenta, conductor.

OML-1033 MONAURAL only  $4.98

STRAVINSKY . Petrouchka.CentoSoli
Orchestra. Rudolf Albert, conductor.
OSL-8 STEREO only $5.95

SCHUBERT. Symphony No. 9 ''The
GREAT.” Cento Soli Orchestra. Ataulfo
Argenta, conductor,

ostL-12 STEREO only $5.95

ROUSSEL. The Spider's Feast, Con-
certo for Piano & Orchestra. Cento Soli
Orchestra, Claude Heiffer, piano. Rudolf
Albert, conductor.

OSL-15 STEREO only $5.95

SCHUMANN. Concerto for Piano &
Orchestra. Cento Soli Orchestra. Karl
Engel, piano. Daniel Chabrun, conductor.
OSL-14 STEREO only $5.95

BACH. Harpsichord Concertos Nos. 1
& 2. Cento Soli Orchestra. Ruggero Gerlin,
harpsichord. Victor Desarzens, conductor.
oSL-13 STEREO only $5.95
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results hold great fascination for folklorists
recent and early jazz

1t is unfortunate that the only place for a
work of this importance seems to be the re
Concert
likely to be limited to hrief sections bhecause
of an over-all length of forty minutes. The
ad lib solos lend themselves to interpretation
players

differenf
many pieces constantly

performances

deserves
personnel
turning up

and it

Louis FOURESTIER

Ataulfo ARGENTA

Hermann
SCHERCHEN

c
/

/

Rudoif ALBERT

CENTO SOLI
ORCHESTRA
OF PARIS

(Orchestra of 100 solo-
iats) includes the finest
musiclans from several
Paris orchestras...
brought together for the
first time to form a
nearly pertect muslcal
organization.
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a number of sessions. Perhaps Riverside will
find the way clear, until musical and tinancial
prospects are exhausted, to make its repe-
tition an annual event.

John Coltrane: Soultrane
Prestige 7142
Lee Morgan: Candy
Blue Note 1590

Two of the vounger nien of jazz appear as
the only horns on LP’s which offer much
satisfaetion to those devotees who tuke de-
light in watching the development of talent
into a personal entity. Both have worked
toward creating an individual. easily recog-
nizable in any conlext, and molding it into
plastic line with a lyric quality that is dis-

tinetly fthieir own. John Coltrane's achieve-
ment of this goal ix displayed on Russian
Lultaby, | Want 7o Talk About You, and

You Say You Care. The lament of his tenor
sax on a blues. Lamen! Ior Ernie, is expla
nation enough for the allnim title. Hisx com
panions are pianist Red Garland, bassist I’aul
Chambers, and drummer Art Taylor.

Lee Morgan, a protege of Dizzy Gillespie,
wotld scarcely deny his intluence, nor does
he try to disengage himself from it on the
rapid C.J However, his conceptivn of the
melodie Cundy. AIl The Way, and Personal-
ity would noél be mistaken for that of Gil-
lespie, Differences of fecling and the humor of
his approach are couveyed by his trumpet
phrasing. His assistants are pianist Sonny
Clark, bassist Doug Watkins, and Art Taylor
again.

Sonny Rollins And The Big Brass
Metrojazz E1002

A reminder of the diminished status of hig
bands during the last decade is explicit In
this first encounter, on a new subsidiary of
M-G-M. of Sonny Rolling and the hig brass.
Few players attain his stature, even in these
trying times, without recording as a sideman
in one lirge siundio orchestra or another.
Where soloisrs once served an apprenticeship
in section work, his style wuas tormed in an

atmosphere free of such restrictions aud is
completely representative of a generation
trained in small groups. It is not readily

adaptable to eonventional band arrangements
and Gil Evans offered a partial solution to
the problem, in writing for Miles Davis and
Julian Adderley, by seoring frameworks for
individual =oloists.

Arranging four numbers for a dozen
and t{he featured tenor saxophonisi. Ernie
Wilking takes this process a step further,
giving the brass accents fully characteristie
of Rollins and allotting his trait of using
pedal points to punctuate a phrase to Don
Butrertield’s tuba. The performances are finely
integrated, but their strength is also their
wedkness. 1t ix hard ro imagine them playved.
as constitnted here, withuut their muain pro-
tagonist. To complete the circle, Wilkins
might rework Rolling' Grand Street, a me-
lodic number containing a warm corunet solo
front Nat Adderley, and forward it to Harry
James for trinl by his new bhand. Fer Out
East, the one original from Wilkins, intro-
duces the Belgian-born guitarist Rene Thomas.

One side finds Reolling in his now accus-
tomed trio context reviving What's My Name,
and a robust Manhattan. He also brings his
attention to bear on an old Rudy Vallee
favorite. /f You Were the Only Girl in the
World, effectively played in 4/4 time and as
a waltz. An unaccompanied Body and Soul.
quite naturally. invites comparison with the
clagsic 1939 version of Colemnan Hawkins,

men

The Arrival Of Victor Feldman
Contemporary C3549

Sinee journeyving to these shiores from
Britain in 1955, Victor Feldman appeared as
sideman on several dates, but this album is
the first to signify his arrival as a leader in
this country. A triple-threat man on vibes,
piano, and drums while with the English
band of Ronnie Scott. he now delegates the
percussive effects to Stan Levey. Along with
Scott La Faro, who also makes somewhuat of
an arrival as a powerful and inventive bass-
ist, they form a trio capable of handling such
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wid-ly-separated material as a Chopin Wallz,
Serpent’s Tooth by Miles Davis. and S’pasgin’.

Like other notable vibists, Feldman finds
the piano valuable as a means of composing
piec2s to he developed later on rhe vihes. The
process, followed on his three originals,
serv2s the added purpose of helping decide
which insirument best suits a tune and al
lows him to he completely at ease as he alter-
nates from one to the other. As the vibes
receive an exceptional recording, however
most interest centers here and on the reso
nant lines of the bassist.

Orarim Zabar Israeli Troupe: On The

Road To Elath Elektra 156
Ray Martin: Olives, Almonds, and Raisins
Capitol T10113

The road from Beersheba winds through
the Negev to Elath on the Red Sea and its
historv, from the fight for liberation in 1948
to the present, is related in the songs of the
Oranim Zabar Israeli Troupe. Fach of the
five members was present at the start of the
struggle to reclaim the desert and. as life
spread through the arid land, helped the
volume of music concerning it grow. Some of
the tuaes date back to another time, but the
words hold the key to a whole new body of
fotkwavs. As sung in Yiddish by Geula Gill
and guest artist Eliezer Plotnik, they convey
vivid pictures of fighting men, relaxation
aronnd a campfire, and toil in rhe fields. It
would be difficult to get much closer to the
source of folk musi¢c. A rhythmic number for
Avraham Elber, dancer of the group, is
played by Michael Kagan, on clay drum, and
its composer Amitai Neeman, on accordion.
Dov Seltz contributes several arrangements.
A hook’et contains translations of the text
but no suburbanite needs an interpreter to
appreciste the joyous Song of the Sprinkler.

Traditional Jewish music of the centuries
rather than a brief decade, is presented hy
Ray Martin, who polished and orchestrated
the original melodies. In adapting the lyrics
into English, he worked elosely with Rill
Shepherd. the leader of a chorus which gings
them w-th eclarity and understanding. The
rare humor and wisdom of Life’s Philosophy.
Gall Gali, Poor Old Abie, and Yomme, Yomme
become readily accessible to all. As do the

compulsive rhythms of Come Dance the Hora.

and The Trumpet and the Flute.

The Music Of New Orleans, Vol. 3
Folkways FA2463

This collection, the third in a series aimed
at preserving some of the remnants of tradi
tional New Orleans music as it exists in the
city today. is devoted to the small, informal
bands playing in nelzhborhood dance halls,
Assembled from tapes gathered by various
enthusiasts since 1951, it assumes an im
mediate documentary value as the intervening
years have taken their toll
musicians. Among those now retired or no
longer able to play are the legendary clarinet-
ist Emile Barnes, the cornetist Charlie Love,
trombonist Joe Avery, and the peerless blues
team of Dee Dee and Billie Pierce. *‘Primitive
Piano,”” released on the Tone lahel last year,
introduced Billie’s playing and in this era
of a superthuity of LPs is already out-of-print,
bringing & premium on the collector’'s market.
Tapes mad» in 1954, before ill health ended
their careers, unite them on records for the
first time and her spouse of thirty yvears
standing matches her voice with sensitive
trumpet obligatos. They make a delightful
pair on Big Mamou, Careless Love, and
Married Man RBlues. Barnes and Lawrence
Tocex. on (rumpet, join her on a vigorous
Shake It and Break It.

The younger generation is represented hy
a spirited group which developed during the
days of swing. Fronted by Avery, trumpeter
Kid Clayton and Al Burband on clarinet, it
ranges from the close ensembles of (Fettyshurg
March to relaxed solos on Jimmy’s Blues. Sam
Charters, producer of the series, is heard on
banjo hehind T.ove on Road of Sunshine, and
trumpeter Kid Thomas leads his hand on
Anytime. Otffen made in noisy halls, the re-
cordings are catch as cateh can. but full of
an atmosphere far removed from the tourist
attractions o Bourbon Srteet.
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o The Weathers StereoRamic Systems bring you full, clear, and
undistorted sound, at a budget price.

Weathers Technical Magic has produced the lightest, quietest, and
smoothest turntable ever made . . . no mechanical noises, no outside
vibrations, and practically no rumble or feedback. Its cool running
12 pole synchronous motor maintains constant speed regardless of
variations in line voltage or load. Noise level is below that of today's

finest records.

$55.95 . .. with sapphire stylus $48.25.

WEATHERS TECHNICAL
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MAGIC IS SOUND

The Weathers StereoRamic Systems use the famous
Weathers Tonearm and the amazing Weathers StereoRamic
Cartridge which tracks at only 2 grams and outperforms
any magnetic cartridge at any price.

The K-601 system gives you the Famous Weathers Tonearm, Turntable
and StereoRamic Cartridge complete—ready to plug into your amplifier
.. with diamond stylus $119.50 . . . with sapphire stylus $111.75.

The MC-1 system combines the Famous Tonearm and the StereoRamic
Cartridge ready for mounting on your turntable . . . with diamond stylus

Ask your dealer for a demonstration or write for booklet No. 659A.

Weathers - Industiies

DIVISION OF ADVANCE INDUSTRIES,
66 E. Gloucester Pike, Barrington, N. J.
Export: Joseph Plasencia, Inc., 401 Broadway, New York, N. Y,
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e AR-3 is a three-way speaker system.
combining an AR-1 acoustic suspension
woofer with two high-frequency units developed

in AR’s laboratory over the last year.

Like the AR woofer, the tweeters used in the AR-3
represent a radical departure from conventional
speaker design, and patent application has

been made.*

These new tweeters are neither cone-type nor
horn devices—they could be described technically
as hemispherical direct-radiators. We believe
that their uniformity and range of frequency
response, their low distortion, and their transient
and dispersion characteristics establish new
performance standards, and that the AR tweeters
make a contribution to treble reproduction
similar in degree to that made by AR’s acoustic
suspension woofer to bhass reproduction.

The AR-3 has the most musically natural sound
that we were able to create in a speaker,
without compromise.

*Patent upplied for by L. M. Villchur, ussignor to Acoustic
Reseuarch, ITne.

The AR-3 speaker system, complete with the
necessary “bookshelf” size enclosure. is

%216 in mahogany or birch—prices in other woods
vary slightly. Literature on the AR-3 is
available for the asking.

ACOUSTIC RESEARCH, INC. 24 Thorndike St.,, Cambridge 41, Mass,
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Harry Arnold: Big Band + Quincy Jones
EmArcy MG39139

Harry James: Harry’s Choice!
Capitol T1093

Brighiened considerably when Harry James
displayed his reviralized unit last summer
the big band picture is even clearer with the
arrival of an import from Sweden. Harry
Arnold was last heard introducing Krnestine
Aunderson. an American singer who first
found fame abroad, and now enjoys an associ-
ation with composer-arranger Quincy Jones,
a native of this country quartered in I'aris.
Several of ithe soloists are known here for
their work with small groups and include
pianist Dengt Ilallberg, alro saxist Arne
Domnerus and trombonist Ake I’ersson, our
personal tavorite. Jones is in the Basie spirit
in his contributions to the date, oflering a
warm contrast to Arnold’s coolish Brief
Ineounter. Trumpeter DBenny Bailey, a sec-
tion mate from the ITampton band. is fea
tured on Aleet Benny Bailey, and Horace
Silver's Doodlin’. This last arrangement
along with one of Roum 408, belongs in every
jazz library and indieates that Jones will
make himself heard from abroad.

Harry James also confinues under the
Basie spell and his trumpet, hoth muted and
open. rhrives on new settings from Lirnie
Wilkins for Moten Swing, 1 Want « Little
Girl, and Willow Weep F'or Me. Together they
work up a handsome Blues For Sale. and Wil
kins writes a gaily striding Just For Fun.
The sax team of \illie Smith and Sam
Firmarure carves mneat phrases ahbove the
breezy rhythm section.

A:thur Lyman: Hawaiian Sunset
HiFirecord R807

By virtue of the reverse logic peculiar to
record conipanies, the program most suitable
as a preface to the work of Avthur Lyman
arrives as the third of a series. The primi
tive instruments whieh he employed to
achieve a unique blend in hix previous eflorts
are returned to their natural =etting. Instead
of mixing exotic Soufh Sea sounds with clas-
sie, popular, and modern juazz idioms. he plays
the ballads of Hawaii in typical native style.
Fewer aural surprises are furnished, bur there
is the novelty of hearing rhis musie handled
with skill and an authentic touch. Seldom has
it been performed so well, and many listeners
will find themselves revising their estimate of
the languorcus melodies.

The familiar Sweet Leilani no longer seems
trite, and Hawaiian War Chant is revealed
as a love song, A conch shell heralds King’s
Serenade, and included among the other tra-
ditional numbers is the Wedding Song. As
before, the I{aiser Aluminum Dome contrib-
utes to the superb sound and a stereo version
is available. If Lyman’s talents have somehow
escaped your notice, this album provides an
introduction upon whieh to base a lasting
acquaintance.

Felix Slatkin: The Military Band
Capitol W1056

At the head of a seventy-piece group com-
posed of FHollywood musicians and delega-
tions from service outfits, Felix Slatkin dis-
plays anotlier facet of his conducting
experience, gained leading an Air Corps Band
while stationed at Santa Ana, California,
during the war., A Salute to the RServices
medley awakens to Reveille and presents offi-
cial versions of the anthems of each hranch,
tied together by a variety of drum corps
rhythms from the eleven-man percussion sec-
tion, before Taps and a mighty Star Spangled
Banner at the close. There are six Sousa
marches, with a section of seven for the pic-
colo passage in Stars and Stripes Forever,
and a task force of six tubas adds depth to
Under the Double Eagle, and American
Patrol.

In dealing with an organization of such
quantity, Slatkin never lets the quality de-
teriorate or the marching beat bog down. The
first-rate sound has plenty of space. hut you
may easily prefer the stereo disc which is
due in the stores by the time this note ap-
pears.
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Atilio Stampone: Tango Argentino
Avudio Fidelity AFLP1880
Piano By Mores Capitol TIO159

For some years thie tango has suflered neg
lect because of the concentration on other
Latin Ameriean rhyvihms and these albums,
both recorded in Buenos Aires, will go a very
long way toward righting the balanee in the
eves of the public and recording companies.
The ‘wo leaders are excellent pianists, popu
tar in Kurope where love of the tango never
lapsed, and their musie is ideal for listening
or daneing. Tangos grow as rapidly in their
native clime as popular songs do here and
none of the dozen tunes played by Aiilio
Sampone is a holdover from Valentino days.
Ilis orchestra jis broadcast over Argentina's
two top radio networks and Audio Fidelity’s
Sidney Frey and Johnny Bubbers tlew down
to ensare rhe quality of the recording.

Mariano Mores varies his collection with
milongas. a waltz and his two-part concert
piece, Tungo Rhapgody. He tu.ns baek rhe
pages for La Cunmparsite, but six nnmbers are
from h s own pen. Focal point of the arrange-
ments and the recording is his sparkling
piano, :n contrast to Stampone’s tendency to
display the orchestra. If the rango ever dis-
places the cha cha and mambo in 1hese parts
both men should he on the first northbound
plane. x

NEW LITERATURE

e General Electric Company, Dept. Sl
West Genesee St., Auburn, . an-
nounces specitication sheets on six new
GFE “Stereo Classic” high fidelity compo-
nents. They are:

Sheet No. Product

EP-538A—Models FA-11 and FA-12 FM
AM tuner.

EP-591 Models GC-5, GC-7, and CL-7
stereo cariridges.

EP-651 Models MS-4000 and MS-200C
stereo amplifiers.

IP-654 Model LH-12 speaker system,
Model 1.C-12 coaxial speaker,
model LIK-12 two-way speaker
system Kkit.

Ki”-671 Model MF-1 stereo preamnplifier.
EP-674 Model RG-1000 stereo remote
control

All are available from authorized GE
hi-fi component dealers. Name of your
nearest decler may be obtained by writing
to the address shown above. B-12

® Belden Manufacturing Company, 4647
W. Van Buren St., Chicago 80, Ill, offers
382 new stcek items in its 1950 Electronic
Wire Catalog No. 859. This new catalog
has beeu completely re-designed with all
wires grouped by type and application,
for easier use. All essential electrical
characteristics and construction details
are shown for each item, with each type
of wire clearly illustrated. Typical list-
ings include shielded microphone and
power supply cables, TV camera cables,
hi-fi, stereo and phonograph cables, and
cahles for installation of intercom eqguip-
ment, B-13

eMicrotran Company, Inc., 145 12, Mineola
Ave., Valley Stream, N. Y. has available
a new short torm catalog listing complete
specitications of Microtran transtormers.
These include miniature, subminiature,
transistor MIL,-T-27A, and industrial
transformers which are available from
distributor steock. The short forin catalog
serves as a ready reference for a quick
run-down on Microtran t(ransformers,
showing the wide range of models at a
glance. B-14

@ Leonard Radio, Inc., 60 Cortlandt St
New York 7, N. Y, announces publication
of the “Hi-Fi Guide,” 128-puge catalog
of high-fidelity parts and equipment. Con-
tained in the Dook are complete listings
of monophonic and stereophonic compo-
Copies of the catalog are available on re-
nents, as well as related audio accessories.
quest. B-15
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with
the R
new

12" stereo-monophonic

TONE ARM ¥

KIT &

Exclusive slide assembly for
quick cartridge change without
rewiring.

Dual viscous damping in y:
lateral and vertical pivots
eliminates resonance distortion.

Adjustable static balance
control provides maximum
tracking stability.

Model SAK-12
/ 12” tone arm kit

Accommodates all cartridges:
monophonie, 3 or 4 wire stereo.

G RAY For new literature on
GRAY RECORD PLAYING EQUIPMENT write to:
High Fidelity Division

DEPT.A6 e 16 ARBOR STREET, HARTFORD 1, CONN..
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the incomparable
errogra

NED

tape recorders

finest
hi-fi tape

in all the
world

Made in
England

exciting excerpts from
szg;;{jgzo LEAGUE Report: :
_lives up to itg claims t’: ﬁ;-_
measure delwerrmg superb P
formance
. does not degr
the quality of an

ade or change
LP dubbed ont

tio agrees exactly

! "
wzth advertised claims. w
performance futly up 4
professwnal standard in Ma

respects.”

.S/N ra

Ferrograph Stereo equipment is de-
signed to meet traditionally exacting high
quality standards. |

Two superb models are available: ‘

The Ferrograph Stereo 88 is designed
for both recording and playback of stereo
tapes. Professional quality twin-recording |
amplifiers and playback pre-amplifiers |
are inbuilt. Monaural recording/playback
on both tracks is also possible. |

|
The Ferrograph Stereo 3S$ isdesigned for
the playback of stereo tapes and also |
offers all the features monaurally of the
popular Ferrograph 3A Series. While it is |
possible to employ auxiliary amplifiers, |
the Ferrograph “Stere-ad” unit offers the
ultimate in matched amplifiers 1esultmg|
in superb stereo reproduction. |

Conversion kits to permit stereo replay are
now available in limited quantities to owners \
of non-stereo tape recorders.

ERCONA CORPORATION ‘
( Electronic Division)

New York 36,N. Y.

16 W. 46 Street, Dept. 17,
In Canada: Astral Electric Co. Ltd.
44 Danforth Road, Toronto 13

68

recorders

CONVERTING TO STEREO

(from page 25)

The priee of the complete conversion kit,
whieh ineludes detailed instructions and
patch cords is $38.20. Heads made by
other manutacturers ean he substituted
provided they have similar dimensions
and electrieal charaecteristies.

Conversion Steps for Monophonic
Machines

1. Ifirst of all, remove the old eom-
bination head from the mounting plate
and unsolder the leads to the head. These
leads are then connected to the pins of
the upper tracks of the new quarter-
track erase and recording heads.

2. The scale template of Fig. 4 1s
then glued or taped to the under side of
the mounting plate. The two head
monnting holes are eenter-punched and
drilled, and the heads are holted to the
plate as shown in Fig. 2.

3. The head assembly 1s put baek n
the nest as shown in Fig. 5. The minia-
ture phone jack is shown mounted on
the head cover, which is lying upside

' down jJust above the head nest in the

photograph. The bottom channel of
the record/plavhack head is connected
to the miniature jack. To the left of the
head nest is the spring hold-down elip
whieh has a piece ol sponge rubber
cemented to 1t to help apply pressure
downward on the head assembly.

1. The serew to the left of the erase
head on the base plate 1s used to azimuth
the pickup head for maximum high-fre-
queney response on playback of pre-
recorded tapes. The tape location across
the faces of the heads should also be
checked against that shown in Fig. 2.
Spacers or shits should be nsed if neces-

sary to obtain the covreet head height.

5. The foregoing is all the modifica-
tion required on the recorder to convert
it to stereo playhaek. The reeorder am-
plitier and sound system is used for one
channel. Any tape playvback anmplitier
(the Nortronies PL-100 is an example)
may be eounceted to the second head
channel thru the winature jack. To-
gether with a speaker, this gives the
second sound channel for stereo repro-
duetion.

6. 1f another amplitier is available
that does not have a tape head input
with NARTB equalization, then a pre-
amplifier ean be added. Figure 6 is the
cireuit diagram of such a preamplitier
which mav be mounted on the chassis
of the power amplifier, using the same
B+ and filament supply. It has from 0.1
to 0.5 volts output, and so will drive
most erystal phono eartridge or tuner
input eireuits. The preamplitier may,
of course, he built up on its own chassis
with its own power supply.

7. The reeorder may still he used for
monophonie recording and playhack, in
addition to stereo playback. For mono-
phonie applieation, the top channel is
used m the same manner as with the
half-traek systeni.

Conversion of Half-Track Stereo
Machines

8. These machines come equipped
with a half-track in-line stereo head,
and a single-channel erase head. If we
replace the two heads with the quarter-
track erase and reeord heads, then we
shall be able to play back quarter-
track stereo, and also record and play

8+

220 K**

12AX7

250 YO 325v
2 MA

220K

EQUALIZATION
1000

047 047 —I(—o C.) V RMS
~_ CCW / QUTPUT
\
,' 5000
Ea CwW LIN. POT.
U}
2
b
o
*6.3 V FIL.

25 25V
l HUM

—
= **DEPOSITED CARBON

* REMOVE GROUND CONNECTION FROM FILAMENT SUPPLY

-0

Fig. 6. One-tube preamplifier and equalizer for converting most audio amplifiers
to NARTB-equalized tape-head input.

WWW americanradiohistory com
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back quarter-truek monophoniec tapes.

9. Remove the present heads, using a
hand drill to drill out the evelets holding
the erase head in place. The old half-
trackk monophonie erase head may be
left in, if desired, to simplify the play
back conversion. This erase head will be
adequate for monophonice recording. It
may be replaced at a latter time when
the step to stereo recording is made.

10. Mount the new heads and make
the adjustments exaetly as deseribed
previously, for the econversion of the
mono shonie machines.

Adding Stereo Recording

11. An additional reeording ampli-
fier is required to permit stereo reeord-
ing. Either the Nortronies RA-100, or
the Viking RP-61A will be satisfactory.
The RA-100 is used for recording only,
while the RP-61A has a preamplifier for
use during playvback. A minor internal
modification is required on the RP-61
for correct hias, sinee it does not have
a bias eontrol.

12, It is also neeessary to synchro-
nize thre bias oscillator of the tape re-
corder with that of the recording am
plitier. This is normally aceomplished
by conneeting the plates of the respee-
tive oscillator tubes together through a
coupling ecapacitor,
RP-61 already have a synehronizing
Jack ou the rear of the units whieh eon-
neets to the osecillator plate.

13. On the tape recorder, a 0047 uf
100-volt paper eapacitor should be sol-
dered to the plate terminal of the oseil-
lator tube. The other end of the eapaeci-
tor is ccnneeted to a pateh eord whieh
may then be plugged into the synehro-

nizing jack on the recording amplifier. |

14. For dual channel erasing a set
of jumpers is eonnected bhetween the

upper and lower pins of the erase head. |

The erase head 1s then operated by the
recorder oscillator. It is not neeessary
to remove these jumpers for mono-
phonie recording sinee the seecond track
is not used.

With the two reeording amplifiers
synchronized together stereo recording
is now pcssible. Two mierophones may
be used for recording live material, or
stereo programs from the radio may he
put on tape. Using a turntable and
stereo cartridge, we can copy stereo
dises on to quarter-track tape. In addi-
tion we ean also copy stereo tapes by
using two machines, one for playhack
and one for recording.

Kither 7.5- or 3.75-ips tape speed may |

be used for reeording, depending upon
the requirements. Difficulty niay he ex-

perienced viith excessive high-frequency |

response at the higher tape speeds due
to the impiroved performanee. This can
be correeted with the equalization con-
trol on playhaek. 2z
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The RA-100 and |

Sound reproduced in a fury of bass and treble exag-
gerations is often passed off as true, “living” sound.
This acoustical chrome plating serves only to hide
the natural beauty of the sound the speaker pre-
tends to reproduce.

JansZen Speaker Systems wisely avoid all forms
of electronic coloration and raucous bass/treble
exaggeration. The systems shown here bring you
musical reproduction that is natural and unadorned
—Sound Without Fury!

JansZen 2-200 Speaker System*

The 2-200 System combines unusual clarity and wide
dispersion of the famous fansZen 4-Element Elec-
trostatic Tweetey with the flat, low-distortion re-
sponse of a specially designed JansZen 12 Dynamic

Woofer. The tweeter and woofer are so smoothly 2

matched and blended that nearly perfect realism is
achieved. From organ pedal notes, which can be felt
as well as heard . . . to triangles, which cut through

*including designs by Arthur A. Jansze

made only by NESHAMINY ELECTR

10X

-
L
*

L

L

r~

1-300
entire orchestral textures . . . this JansZen System

: creates the spacious transparency and wide-range
5. of truly big sound. $329-§333, depending on finish.
2 Prices slightly higher in the West.

JansZen 2-300 Speaker System*

The Z-300 System creates a new sense of realisti-
cally transparent music reproduction at moderate
cost. Even instruments having similar harmonic char-
acteristics retain their individuality. Transient and
harmonic distortions are almost immeasurable at any
listening level. A 2-element JansZen Electrostatic
Tweeter acoustically matched with a new 117
JansZen Dynamic Woofer delivers exceptionally uni-
form response from an honest 30 to 30,000 cycles
per second. Two make ideal stereo speakers — in
size as well as in price. $199.75-$203.50, each, de-
pending on finish. Prices stightly higher in the West.

_Discover JansZen clarity tor yourself. Write for
literature and the name of your nearest dealer.

Jans/en:

n
ONIC CORP., Neshaminy, Pa.

Ezport Div.: 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y.
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for Stereo !
|

The results of this search

are evident in each KLH product.

30 Cross Street — Cambridge, Mass.

CORPORATION

Tl

RESEARCH AMD DEVELOPMENT

CagA o7

cach g

ADDRESS DEPT. Y-119 FOR COMPLETE INFORMATION ABOUT THE MODEL SIX

The Piano vs. the Harpsichord

HAROLD LAWRENCE"

VER SINCE the cud of the 18th eentury
when it lost its pre-eminent position
in the keyboard world, the harpsichord

Lias been maligned, multreated, and is-
understood. To the Romantic Age, its
musical valne hiad been totally demolished
by the advent of the new pianoforte, next
to which it appeared as primitive as the
electriec friction machine is to the storage
battery. It scemed as if fhe harpsichord,
along with the shawm, eornett, and serpent,
was to he relegated to museum exhibits
and music enevelopedias.

References to the sound the harpsichord
nade were contemptuous-——a custom that
lias continued to the present time. Vaughan
Williams, tor example, compared the harp-
sichord 1o the “ticking of a sewing mn
chine”; another eritie cescribed its tone as
“a serateh with a sound at the end of it”;
and even Virgil Thomson, who is pro
harpsiehord, wrote of a harpsichord reeital
as “a shower of needles.”

Througliout the 19th ecentury, thie harpsi
chord was absent from the musienl seene.
Its reappearince was brought about by
the turn-of-the-century reaction aguainst
German romanticism, bringing with it a
fresh evalnation of early music. Little Dy
little, the 19th-century attitude towards
musie written betore Beethoven's Eroica
gave way to a more enlightencd approacl.
Diseerning musieians chose to bypass
transeriptions of early music and went
directly to the source, investigating orig-
inal scores, studying performance stand-
ards of the Baroyue and Reuaissance peri-
ods. Instruments suech as the recorder, viola
d'amore, and harpsichord were utilized in
order to recreate the sound as well as the
style of the early works.

While it must be frankly admitied that,
to the general publie, Baeh’s sonatas for
violin (unaceowmpanied) performed with
“Bach” bow, or Purcell's Fantasias played
by a “cliest of viols” is of little more than
academic interest, harpsicliord recitals have
beecome popular features of today’s concert
life. thanks to the pioneering work of
Wanda Landowska, who has regularly per-
formed for sold-out houses and whose
recordings often outsell other instrumental
releases in the RCA Vietor catalog. T.an-
dowska’s recording of Bael’s oldbery
Variations, for instance, soll more than
35,000 copies during the first six years of
its release.

The nature of the harpsichord’s return
to the 20th eentury after wmore than a
century’s retirement, indicates that its life
evele 1s far from completed. Unlike the
viola da gamba, whose growth long ago
reached its final stage, the harpsichord is
very mueh alive. Contemporary composers
have written works espeecially for it. manu-
faeturers have miade various changes in its
design and eonstruction over the past fifty

vears, and the demaud for new harpsi-
chords has reached an all-time high in our
thme.

There is hardly any danger of the harp-
sicliord displacing the piano, as was the

* 26 W. Ninth St., New York 11, N. Y.
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case in reverse in the lust vears of the 18th
century. The piano is and will remain the
leading keyboard instrument. More to the
point is the fuct that the harpsiehord
possesses qualities which render it uniquely
suited to certain musical styles amd periods.

A “hand of guitars” is one of many
deseriptions applied to the harpsichord,
whose strings are plucked by quills or
leather-point pleetra. Basieally, the meeh
anism operates in the following manner:
A key 1s depressed, raiging an upright
wooden rod (“jack”) to whieh is artached
a quill (or leather tag). The quill plucks
the string, then falls hack to its original
position, neatly bypassing the string in its
deseent. At the topmost cnd of the jaek is
a damper whieh stops the string’s vibration
when the key is released.

The first ohvious difference hetween the
pizmo and the harpsichord lies in tone
production. Toueh plays an all-important
role in piano technique where hamwmers
strile strings. On the harpsichord, finger
pressure has no signifieant effeet on tone
quality; the string is plueked only when a
certain. minimum  foree is applied, and
pressnre beyoud this point does not ap-
preciably alter the toue, though a really
deterniined pounding witl be heurd slightly
differently.

This dynamie inflexibility was recognized
by early harpstchord builders who added a
second keyboard (manual) for loud-soft
contrasts. (Lafer instruments were built
with as many as four manuals.) Diflerent
timbres were ohtained from the same key-
board through the wuse of multi-jack
mechanisms, That is, several jacks were
mounted along the same string, tonal vari-
ety being achieved by means of (1), differ
ing plectra material and (2), position of
the jacks on the string (just as in violin
playing, variety in dynamies and toue color
can be accomplished at ifferent points
between the bridge and the finger board).
Stops of 4, # and 16’ were also ineorpo-
rated, giving the harpsichord a wider
range. (Bach's Instrument. for example,
had a 5-octave compass.) Thus, the devel
opment of the double keyboard and eom-
pass/timbre stops provided the player with
an enlarged dynamie, tonal and expressive
palette.

By itself, however, each dynamic level
and tonal setting is still intlexibly pro
duced. Once the playver has selected a par-
tieular registration for u phrase or section,
gradations within that framework are im
possible without stop changes. The pinnist,
on the other hand. is faced with no such
restrictions. Ffle may proceed from a piano
to a forte withont shifting gears, henee the
rname pianoforie.

It was the piano-forte capability that
put the harpsiehord out of business in the
last part of the 18th century. In an attempt
to compete with the first pianos. manu-
facturers of harpsichords adapted the
“Venetian swell” to their new models. This
mechanism operated on the Venetian-blind
prineiple, letting out or shutting in sound.
It was 1 erude device that merely served to
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underseore the natural superiority of the
piano in this respect.

All the evidenee would seem to indieate
that the harpsichord is guilly of the

charges of intlexibility, twanginess, and |

gross inferiority to the piano. Logieally, it
should have never returned to active life.
But the very mechanical limitations that
brought about its retirement 150 years ago

now are responsible for the harpsichord’s |

renaszeence.

As performed on the harpsichord, the
econtrapuntal texture of Baroque music
emerges with marvellous elarity, especially
in tle mid-low range. The even dynamie
levelr. of the harpsichord have an almost
detached =erenitv that well befits the well-
ordered fugues of Bach and the variations
of Frescobaldi. Because of the instrument’s
dyvnamie rigidity, slow movements of 17th
and 18th cenfury composers’ works are
sprinkled with mordents, turns, slides, and
other embellishments, most of which sound
out of plice on the pilano.

The speecial sound ‘contour’” of the harp-
sichord was emploved to full advantage
by Falla in his Harpsichord Concerto and
Ll Retablo de Maese Pedro, as well as in
works by Poulene and other moderns. Ever
sinee Alee Wilder applied the harpsichord
to popular musie, it has figured promi-
nently in Tin Pun Alley, thanks mainly te
such A & R men as Miteh Miller.

The musical world is by no means undi
vided over the respective merits of the
piano and harpsichord in works by pre-19th
century composers. The instrument’s ma-
jestic -lang fails to palpitate the hearts

of thousands of music lovers who maintain |

that the piano is superior in all elavien
mtusice.

l'her~ are, of eourse, musical areus in
whieh the piano and harpsichiord overlap
These are the areas where most disagree-
ments take place. But the harpsichord
reigns supreme in sueh works as Purcell’s
Suites, Byrd’s Pavanes, Couperin’s de-
lightful tone paintings, and Pachelbel’s
Fugues. Z

COMING HI FI SHOWS

Feb. 5-%—Washington, D. C.; Interna-
tional High Fidelity Musie Iestival of
1959, Shoreham Hotel. (Independent)

Feb. 7-10—San Franeisco, Cal.; Cow Pal-
ace. (IHFM, Northern Cal. Audio Shows,
Ine.)

TFeb. 17-23—T.os Angeles, Cul.; Biltmore.
(IHF)

Mar. 6-8—Denver, Colo.; Cosmopolitan.
(Rigo)

4 ’
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Now! The Most Important

Product Announcement

in the History of H. H. Scott!

Here are the exciting details on
The Stereo Amplifier
that sets the Standards
for the Next Decade!

The H. H. Scoit engineering
laboratories proudly introduce the
new Model 299 40 watt stercophonic
amplifier and control center. It con-
tains many advance features that
not only meet the needs of today’s
stereophonic program sources, but
anticipate the requirements of the
future. Check the details of this new
amplifier, and see for yourself why
the new 299 is superior to any other
amplifier available.

314 617 13 a4

Y A
aad,!

-:-

\t\\\\\\\ /i /‘ / :
9 1011 82 5 12

1 40 watt power stage consisting of dual 20 watt power
amplifiers. You need this much power to meet the re-
quirements of today's speaker systems. 2 Completely
separate Bass and Treble controls on each channel so
that difierent speakers may be matched. 3 Provision
for connecting both a stereo phono cartridge and stereo

WWW . amercanradiohistory.com

tape heads. 4 Phase reverse switch to compensate for
improperly phased tape recordings or loudspeakers.
5 Special balancing circuit for quick and accurate volume
balancing of both channels. 6 Separate record scratch
and rumble filters. 7 Unique visual signal light controt
panel. Instantly indicates mode of operation. 8 Can he
used as an electronic crossover (bi-amplifier). 8 Special
compensation for direct connection of tape playback heads
without external preamp. 10 Special switching lets you
use your stereo pickup on monaural records. 11 You
can play a monaural source such as an FM tuner through
both channels simultaneously effectively doubling power.
12 Loudness compensation. 13 Stereo tape recorder
output. 14 D.C. filament supply for preamp to virtually
eliminate hum (80 db below full power output). 15 Dis-
tortion (first order difference tone) less than 0.3%.

Sizein accessory walnut case:
1518w x 5h x 1214d. Price
$199.95. (West of Rockies
8204.95)

[ORO HE-H1.GU,

Write for complete technical
specifications and
new catalog A-2.

e

H. H. SCOTT. INC.
111 POWDERMILL RD.. MAYNARD, MASS.
EXPORT: TELESCO INTERNATIONAL CORP.
36 w. 40TH ST.. N. Y. C.



GRADO

“Truly

the

world'’s
finest...”

STEREO CARTRIDGE $49.50
COMPATIBLE WITH:
Monaygal « Laterat « Vertical
Stereo « Westrex « Minter

STEREO TONE ARM $29.95

Finest Walnut Wood
4 Wires and Shield

GRADO

LABORATORIES, INC

4614 7th Avenue ‘Brooklyn 20, New York
Export-Simontrice, 25 Warren St., N.Y.C.
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DISC-HOP CONSOLETTE

(from page 36)

cross-talk 1s believed to conme from close
spacing between the channel switehes
rather than fromn the mixer busses (see
Fig, 4).

The negative plate-supply buss eon-
nects to a chassis ground at only one
point. A mounting serew on the tirst
microphone input transformer was
selected for this. All eomponent grounds
are made direetly to this buss and not to
the chassis ground.

To prevent “ground loops” and tran-
sient noises, only insulated shielded
cable was used where shielded eable runs
were lecessary.

Lever type, three-position, positive
aetion, switches were used after all chan
nel nixers. Because of the make-before-
break econtact arrangement of these
switeches, we experienee absolutely no
switeh “clicks” when one is used. When
the switeh is in the center position, it
shorts that mixer stage to ground. This
helps  eliniinate  eross-talk and “leak-
through” from the chaunel when it is
not heing used.

Only on the two mierophone channels
were the second half of these switelies
used. The bottom eontacts were used to
activate the speaker muting relays
when the consolette 1s used at the studio.
The contact action is brought out to the
hack of the chassis through a four-con-
tact female Jones plug.

Wihile we tried to economize in other
parts of the unit, this was not the case
when  transformers were selected. In
most part, our selection of audio trans-
formers aceounts for the fine frequency
response and low hum level obtained in
this amplifier.

A quantity of earbon-deposited resis-
tors were used in the amplifier eireuit.
They aided materially in giving us a
low noise content from the preamplifier
stages. They cost a little more, but they
are well worth the additional expense.

Operation and Handling

In case the mixer-amplifier fails while
we are doing a non-hroadeast progran,
it is possible to continue programming
by plugging one of the transeription
arms intoe a phono input on the public-
address amplifier. An “in-the-line” mie-
rophone transformer is used to convert
our 50-ohm hroadeast mierophone from
low impedance to high impedance,
matching the mierophone input on the
public-address amplifier. This feature
allows the operator to eontinue with the
public-address program until our repair-
man arrives.

To keep our ontfit from being defaced
while it is being moved, a heavy canvas
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cover was made so 1t eould be protected.
The unit 1s moved from place to place
in a pickup truek and this cover serves
to proteet 1t from the elements in had
weather.

Instruments used to make the per-
formanee measurements are the same
ones we use to take ‘proof-ot-perforum-
anee” measurements on our hroadeast
equipnient, No external ground was made
to the equipment being tested. We
wanted to simulate, as nearly as pos-
sible, eonditions which exist when the
unit is used on remotes.

Performance

Karlier the frequency-respouse wieas.
urements were given for the microphone
preamplifiers and the phono preampli-
fiers. Frequeney-response measurenients
taken by feeding tones into the auxiliary
mput channel gave us *+1-dh variation
in level from 30 to 20,000 eps. Hum aud
noise combined, were 62 db helow 0-db
output at the amplifier line-output ter
minals. Distortion proved to be mno
greater than 0.75 per cent at any fre-
quency from 30 to 20,000 eps. Above
100 eps, the distortion was no greater
than 0.5 per cent.

The average unloading and setup
times are from 15 to 30 minutes, usually
the lower figure if we don’t have to
check out a remote line.

A local trucker has been contracted to
move the unit for us. An engineer goes
with him to help move the unit into
place and conneet it. The announcer or
operator helps the trucker diseonnect
it after the job and load it on the truck.

Our Double-Duty Dise-Hop Cousolette
has been to County fairs, school dances,

1320 KC-LANSING "

@E

Fig. 6. Double-Duty Disc-Hop Consolette
broadcasting from a location at local
county fair.
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z00s, musenws, sponsors’ showrooms,
and many other places. Its appearance
fits in well everywhere and it never has
failed to draw a crowd.

The cquipment deseribed, meluding
the public-address amplifier and its
speaker and stand, cost us about $550.00
to build. 1f we had been able to purchase
a unit like it, the eost might have been
something like $1000.00.

Although we had no deadline to ineet,
and it was neeessary to spread the ex-
penditures over a period of time, our
complete unit was “proofed-out” a little
over three months after receiving the
2o ahead.

This station now has two Double-
Duty Dise-Hop Consolettes. The black
one shown in some photos has fewer mix-
ing channels, one mierophone and two
photo channels. Other than this, it is
essentially the same as the one described.

In coneclusion, our station is more
than happy with the results our unit has
given us. We ean directly eredit it with
making money for us and bringing in
more listeners.

1 wish to express my appreciation to
the management of WILS and to the
engineering department. Without their
confidence and helpful assistance, the
Double-Duty Dise-Ilop Consolette might
never have heen built.

Parrs List

Resistors, carbon or metallized

180 ohms, 1 watt
560 ohms, 1 watt
680 ohms, Y% watt
820 ohms, 1 watt
1200 ohms, 1 watt
1500 ohms, 1 watt
2200 ohms, 1 watt
2700 ohms, 1 watt
3900 ohms, 1 watt
4700 ohms, 1 watt
5100 ohms, Y% watt
5600 ohms, 1 watt
10,000 ohms, Y2 watt
10,000 ohms, 1 watt
18,000 ohms, 15 watt
22,000 ohms, % watt

DO DO QO = ke DO LS IO DO W LS QO DD DY = 1D

24,000 ohms, 2 watts
27,000 ohms, 15 watt
47,000 ohms, | watt
56,000 ohms, % watt
56,000 ohms, 1 watt
82,000 ohms, 15 watt
100 k ohms, Y5 watt
100 k ohms, 1 watt

120 k ohms, Y4 watt
470 k ohms, 1% watt
680 k ohms, 12 watt
1 megohm, % watt

DO DO — O3 W DO DO DD DO DD

Resistors, miscellaneous

1 20-ohm Globar

1 5000 ohms, 10 watts, wirewound

2 47,000 ohms, deposited carbon

% 100 k ohwms, deposited carbon

6 Ohmite carbon-deposited potentiome-
ters, CU-5041, 500 k ohms (R,, R,, Ry,
R4y Rs, Ro)

1 Ohmite carbon-deposited
ter, CA-5041, 500 k ohms (R,)

Capacitors

1 200 puf, 600 v, mieca

.0035 uf, 200 v., paper

.01 uf, 400 v., paper

.05 pf, 400 v., paper

0.1 uf, 400 v.,, paper

0.22 nf, 400 v., paper

0.5 pf, 400 v., paper

25 nf, 25 v,, electrolytic

50 nf, 25 v., electrolytic

Ciybc,a 20/20/20/20 ut 450-volt electro:
lytie

C.,.0.0 20/20/20 ut 450-volt electrolytic

Csg b 75/75 uf 300-volt electrolytic

Cipp 78/75 uf 300-volt electrolytic

T, T, UTC A-11 input transformer

7. UTC HA-106 interstage transformer

T, UTC HA-114 output transformer

T; Stancor P-6013 power transformer

T, Ampex B-17331-1 input transformer

L, Thordarson 7-Ily power choke

Sw,, Sw., SPST slide switch

Sw,, , s 5 . Centralab 1452 switch

Sw; Centralab 1454 switch

Sw, Centralab 1455 switch

Swy,, Sw, 18M1 Microswiteh with
actuator

P,;, P, Canuon P3-13 jacks

P, Jones 8-304-AB socket

Ji e 5,45 ¢ sStandard Phone jacks

F, fuse holder with 1 amp. fuse

Vi, V., 12AX7 tubes

Vi is62 12AY7 tubes

V. 12AU7 tube

V, 5Y3 tube

[ N N SR S G I )

JS-2
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TRANSFORMER DISTORTION

(from page 42)

cause the steel may not have been typical,
cheap 26-gauge laminations were tested.
At 14,000 gauss they had a permeability
of 1850, or twice that of Audio A, and
about 34 as mueh distortion. The high
permeability at 14,000 gauss could lead
to the assumption that the core loss wus
low. This was not the case. The measured
power factor of these laminations was
about twice that of Audio A at this flux

density.
At low flux densities the cheap core
material was most inferior. The low

flux density peak in the distortion curve
reached 18.6 per cent third harmonie
compared to 10.4 per cent for Audio A.
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The permeability at 3.4 gauss was 237
compared to 650 for Audio A. The im-
pedance of a transformer using the
cheap core material would be ecorre-
spondingly low, and the distortion cor-
respondingly high.

Air Gaps

Ideally, the maximum eleetrieal im-
pedance results when the magnetie path
lias no air gaps. This is impossible with
laminations. The result of the unavoid-
able air gaps is the lowering of the ap-
parent permeability of the core material.
All other faetors being equal, the im-
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potentiome- |

Renata Tebaldi
tapes her own recordings on

|

BRAND

ferro-sheen
1 recording
tape

That’s not the reason
why you should use

® [ ]
irish
ferro-sheen
recording

tape

Here's why you should use

BRAND
ferro-sheen
recording
tape:

|
|
’ It's the best-engineered tape

n the world ...
[ ...___—//

...zives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-
SIIEEN process results in smoother tape
...tape that can’t sand down your mag-
netiec headsorshedoxide powderinto your
machine. Price? Same as ordinary tape!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama
Metropolitan Opera Star Renata Tebaldi is manaeged
by Columbia Artists Management Inc.
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by A. Fiore, Director of
Engineering and Manufacturing

QUALITY CONTROL—KEY TO PERFORMANCE

The performance and durability of hi fi
equipment is closely related to quality con-
trol standards adopted by the manufac-
turer. In fact, next to its basic design, the
product’s performance is most strongly
affected by the degree and nature of qual-
ity control used in its manufacture.

Quality control begins carly in the design
stages when the engineer selects and speci-
fies the most reliable materials for the job.
Next, several hand-built prototypes, repre-
senting many hours of laboratory develop-
ment, are subjected to stringent tests and
measurements. When the units are judged
acceptable for production,strict laboratory
performance standards are established.
Each production-line unit must meet or
exceed this standard before it is shipped

Rigid quality control conditions are insti-
tuted at key production points. One-
hundred percent inspection of parts and
sub-assemblies, high grade tooling, preci-
sion instrumentation and test equipment.
and a constant emphasis on quality are just
a few of these conditions. When dealing
with machined tolerances of 1/10.000 of
an inch or parts so small they must be
assembled under a microscope, quality
control of workmanship becomes critically
important. Qualitative procedures are
developed to promote reliability of work-
manship and to lessen the possibility of
humaun error.

The final objective of quality control is a
built-in resistance to failure under specified
environmental and operational conditions.
ALTEC designs and builds sound equip-
ment for a wide variety of applications.
The ALTEC High Fidelity line is famous
for faithful reproduction. Stereo in its early
stages wus pioneered by ALTEC for the-
atre and recording use.

ALTEC high intensity sonic generators are
used for environmental testing of missile
and jet aircraft components. There is a
good chance that the sound system in the
auditorium or stadium of your own home
town is an ALTEC. Strict quality control
mukes it possible for ALTEC to produce
diversified equipment that functions as spe-
cified, under any conditions, anywhere —
from the Equator to the Arctic, from the
stratosphere 1o subterranean depths.

ALTEC High Fidelity products are guar-
anteed to meet or exceed their published
performance specifications.

Write for free catalogue: ALTEC LANSING
CORPORATION, Dept. 2A, 1515 S. Man-
chester Avenue. Anaheim, Calif., 161 Sixth
Avenue, New York 13, N. Y.

12-45
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pedance of the transformer coil varies
inversely with the length of the inagnetie
flux path, so that lengthening of the
path lowers the impedance. A small air
gap has a large eftect on the magnetic
cirent heeause the permeability of space
is unity while the permeability of the
ferromagnetic eore i1s conunonly in the
thousinds. The numerical effect on the
length of the magnetic eireuit is deter-
mined by multiplying the length of the
air gap by the permeability of the core
material and adding this equivalent
length to the length of the path in the
ferromagnetie material. The apparent
permeability is inversely proportional to
this total length.

It follows that the higher the permea-
hility of the material, the more sever
the loss due to the air gap.

Small transformers suffer from the
faet that the unavoidable air gap is a
larger part of the total magnetic path,
eausing a greater reduction in effective
permeability.

The manufacturers of lamination nia-
terials state that the usual minimum air
gap with fully interleaved laminations
1s at least one thousandth of an inch, and
that the nminimum gap with great as-
sembly eare, and only with very large
laminations, is one half thousandth of
an inech. Fortunately these figures are
very pessimistie.

Figure 3 for 509 nickel alloy shows
a maximumn permeability of 25,000, If
the magnetie material were perfeet and
had infinite permeability so that all of
the reluetance were in the air gap, a
.0005” gap in the 4.5” total path of the
¥1-75 lamination? would lunit the ap-
parent permeability to 4.5/.0005 or
9000. Obviously then, the air gap is very
mueh less than .0005”,

To calculate the air gap from the elec-
trical measurements, it is neecessary to
make an assumption about the core ma-
terial. Of the various magnetic proper-
tics of these ecore materials the one that
seems most predietable is neither the
initial nor maximum permeability, but
the ratio of maximuin to nitial permea-
bilities. Produetion variations in maxi-

v “Allegheny Ludlum Transformer Lami-

nations” Allegheny Ludlum Steel Corp.,
Pittsburgh 22, Pa.

mum and initial permeabilities are very
large but the ratio of maximum to mi-
tial permeability is less variable. The
measured ratio with an air gap 1s always
less than the actual ratio for the ma-
terial alone. In the extreme ecase where
the air gap constitutes the entire mag-
netic cireuit the permeability is 1n-
variant.

Initial permeability is commercially
measuved at 20 gauss. These curves show
20 gauss to be too high. One gauss meas-
urement would he nore suitable. Using
actual inifial permeability figures. the
ratio of maximuni to initial permeability
for non-orviented silicon, and the nickel
alloys seems to be about 10 to 1. Using
this ratio, the maximum permeability
of the core material in Fig. 3 is caleu-
lated to be 36,600, the initial permeabil-
ity 3,660 and the air gap .000058”, about
one seventeenth of one thousandth inch.
Even this very small air gap reduces
the permeability of the assembled core
from a maximum 36,600 to 25,000, indi-
cating that the reluctance of the .0005%"
air gap is about half as great as the re-
luetance of the core material at maxi-
mum permeability. Because the adverse
etfect of an air gap is proportional to
the ferromagnetie permeability, it has
slight etfeet on the inifial permeability,
eausing a reduection only from 3,660 to
3,500,

Figure 4 for a very small Mumetal®
cove shows a maximum permeability of
16,000 and an initial permeability of
6,000. The small ratio of these perinea-
hilities indicates a relatively large air
gap. This is logical for several reasons,
the small magnetic length of 2.5 for
the L-14 lamination, the small over-
lapping area of small laminations, and
the high permeability of Mwumetal. The
values for this core aterial, based on
the 10 to 1 permeability assumption, are
found to be 86,300 maximui permea-
bility, 8,630 imtial permeability, and
.000128” gap. This gap 1s about twice
the length ot the gap of the lavger EI-75
laminations. 1t has reduced the inaxi-
mum permeability to less than one fifth,
and the initial permeability to about two

8 Bulletin EM-16, “Allegheny Mumetal.”
Allegheny Iudlum Steel Corp., Bruacken-
ridge, Pa.

Cu 4.8%, Cr 1.5%, Fe 14.9%) 29 go. L-14 lominations. Stock |

12 laminations high, .017 lbs. 50w coil, 345 turns; 500w cail,

1015 turns.  Meosured with 500 u source to 500w coil; 50w cail

unlooded. Frequency, 25 cps. 7 =434u—>-
! b=

I
TPERMEABILITY |

| AND 2

| | Z-434u

| | |
Not directly comparable with Figs.1,2,ond 3 bocause
Ot— of larger air gop and different impedance relations.

10| | B
~|5] 1

|

T 10 100 1000

FLUX DENSITY — GAUSSES

(A)

TRANSMISSION

—T 7T

a
&

100

0

1
Line-matching transformer, 50to500u. Core: Mumetal {Ni 77.2%, |

| } TRANSMISSION |

00K

.01
L BT O,
T OUTPUT — VOLTS| T
T
i | HISSES
RIRERIRY i
[3RD T - -

0001 0.1 1.4

3._1
o

HARMONIC DISTORTION — %

FLUX DENSITY — GAUSSES
(8)

Fig.

4. Curves of transmission, permeability, distortion, and impedance vs. flux

density for Mumetal core material,

WWW amencantadiohistory.com

AUDIO e FEBRUARY, 1959



thirds in the assembled eore. If this par-
ticular Mumetal had been tested in the
L71-75 lamination used for Fig. 3, the
curve would have shown maximum and
initial permecabilities o’ about 40,000 and
8,000, due to the shorter air gap and
longer magnetie path.

These very small caleulated air gaps
might be questioned. A designer who nses
large quantities of L-14 lamiations in
geophysical transtormers checks every
completed unit for permeahility. Ile re-
ports an initial permeability of 6,000
te S,000 for assembled cores. This may
be diveetly compared to the 6,000 of
Fig. 4.

The factoy
caleulations is the asswmed pevmeability

one mdefinite in these
ratio of 10, I the actual vatio were less
10 the air gap would
shortev. 11 the aetual ratio were 20
stead of 10 the caleulated gap of Fig. 4
would e 0001437 instead of 000128,

only about one ninth longer. Manifestly

than he even

a large ervor in assiwmed permeability
ratio results gnp It
seems unlikely that the ealculated gaps
are seriously inaccurate.

\n air gap inserted 1nto a closed eore
inereases the energlzing eurrent. It inight
be expected that the distortion would
also inerease. This does not result. The
additional exeiting current energizes the
air gap which 1s linear. The extra ex-
citing current is aceordingly distortion-
less. The aetual result, whieh has heen
well verified experimentally, 1s that dis-
tortion decrenses slowly with Increase
in air gap. Considering the magnitude
of other eore variables, this effect 1s in-
significant with small air gaps. Because
an air gap decreases the nmpedance of
a transtorier, it unmpairs the trans-
mission and is generally avoided.

(to be continued)

in a small Crror.

RECORD REVUE

De Banfield: Lord Byron’s Love Letter.
libretto by Tennessee Williams. Varnay,
Ribla, Carlin, Carruba, Academy Sym-
phony Orch. of Rome, Rescigno.

RCA Victor LM 2258

Ugh, This is one of those dreadiul (so I
hear them) folksy American operas sung in
low-brow Iinglish by vast, bosomy, Italian-
style sopranos and bellowing Caruso tenors,
where one keeps feeling. rather violently, that
it only they'd all siop velling we might be
able 10 figure out what they’'re trying to say.
The nusie is utterly conventional, without
style, grotesquely unsuited 1o any sort of
effort by the terse und stugeworthy Tennessee
Williams, who ought to have kept himself out
of this dismal atfair.

Sorry, but if RCA is going to send out
records of this worth, it’s up to us (o review
themn as we hear ’em! (The story is something
about a couple of old N’Yorleans gals who
have a love letier from Lord Byron (hat the
rourisix come in to see. Faded Sutthun arisioe-
raey and uall rhat.)
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fingertip control of the
full orchestral range...octave by octave

new BLOND
audio

Fach musical instrument possesses its own
beauty of tone and overtone. Each lends its
own timbre to the magnificent whole that is
the orchestra. If you really love music, you
deserve to hear all of the instruments, purely,
cleanly, realistically. To assure yoursclf the
fullest possible enjoyment of your music sys-
tem, you need the new Blonder-Tongue Audio
Baton—one of the most dramatic devclopments
in the audio field in 30 years!

Imagine that you have just heard an excep-
tionally beautiful passage in the alto strings—
the 'celli. The chart above shows you at a
glance, exactly where in the orchestral spectrum
this instrument is located. The Audio Baton
enables you to draw any instrument forward
from the orchestral background for study, or
to cnhance your enjoyment when the selection
is replayed. The samec is true of the flutes, the
double-bass, the snare drum, and so on through

BLONDER-TONGUE LABORATORIES, INC. /

ER-TONGUE
baton

the dynamic range of musical sound.

How docs the Audio Baton do it? By divid-
ing the audible spectrum with nine separate
octave controls, the Audio Baton enables you
to boost or attenuate any octave or combina-
tion of octaves as much as as = 14 db. At the
same time, an ingenious visible indicator dis-
plays the degree of boost or attenuation in each
octave, forming a responsc curve over the
entire spectrum.

In compensating for acoustical or equipment
deficiencies, the Audio Baton is indispensable.
For stereo, two Audio Batons give you un-
matched facilities for tonal control in listening
or recording.

In strikingly handsome, modern cabinet, the
Audio Baton is priced at only $119.95.

For an unforgettable experience, hear the
Audio Baton at your high fidelity dealer today,
or write Dept. A-2.

9 Ailing Street,
Newark 2, New Jersey

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y.
hi-ti components « UHF converters « master TV systems e industrial TV cameras « FM-AM radios

SPECIFICATIONS ¢ nine octave compensator controls (40/80/160/320/640/1280/2560/5120/10240 cps) with

illuminated vertical indicator e frequency response: flat from 20 c¢ps to 20,000 cps %= 2db

e by-pass rotary

switch » 0 insertion loss ¢ 1.5V RMS maximum input ¢ less than 19 harmonic distortion

WWW.amercanradiohistery.com
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NEW PRODUCTS

® Arkay Stereo Amplifier. Available f{uc-
tory-wired or as an easv-to-build kit, the
Arkay CR8-2% is a versatile siereo control
center with dual 14-watt power amplitiers
which may be switched to provide 28-
watts for monophonic use. Intermodula-
tion and harmonic distortion are both
under 1 per cent at rated output.
gquerncy response is 20 to 20,000 cps.

Fre-
Con-

trols include a stereo reverse switch for
interchanging channels, a balanece control,
and a gain control which governs volume
in both channels simultineously. Cabinet
design is in the modern styling which
recently won for Arkav the Fashion
Foundation’s coveted Gold Medal Award.
Step-by-step instructions for assembly
are supplied with each kit. For complete
detatils, write Arkay, Inc., 88-06 Van Wyck
Expressway, Richmond Hills 18, N. Y.
B-1

e Dynaco “Stereodyne’” Pickup. Manufac-
tured in Denmark by Buang and Olursen
and distributed in this country by Dynaco,
the Stereodyne pickup cartridge utilizes

unigue symmetrical design which pro-
vides equal compliance and output for
eich stereo channel. Qutput voltage is
generated hy a moving iron element which
operates with two pairs of coils in a bal-
anced push-pull  arrangement. Qutput
frony each channel is 7.0 mv at 5 cim/sec

stylus i“lat

veloeity.
is obtained in either stereo or monophonic

frequency response
connection from 30 to over 15,000 cps.
‘hannel separation exceeds 22 db. The
high compliance figure of 5 x 10 c¢m/dyne
is identical in all directions of stylus ex-
cursion. The cartridge can track at 2
grams; the suspension svstem will also
permit use at up to 6 grams for record
changers. The Stereodyne is equipped with
a 0.7-mil diamond stylus, replacenient of
which may be readily accomplished by the
user. Complete data on the Stereodyne
pickup is availuble from Dynaco lnc., 617
N. 41st St., P’hiladelphia 4, Penna. B-2

e Aundio Response Plotter. Quick, easv and
permanent pen-written response curves of
any audio-range eqguipment are supplied
economically by the Model ARP-2 Audio
Response Plotter. Detining smoothness of
output as the production of an equal
amount of acoustical energy per octave in
the audio range, the ARP-2 gives immmedi-
ate visual proot of the smoothness of
performance of any audio system or com-
ponent. Input to the systenm to be tested
is supplied by a 20-20,000-cps oscillator in
the ARIP-2. As the oscillutor sweeps its
range, driven either manually or by a self-
contained motor, output signals from the
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system or componett under test are either
ted directly to the plotter or detected by
an aceessory condenser microphone. Rec-

ords are plotted automatically on o 40-db-
range logarithinic chiurt by a high-torque
pen. An

servo-controlied input attenuator

network enables the instrument to accept
voltages up to a maximum of 10 volts,
while inputs as low as 40 db down from
10 mv vield quality records. Itequests for

further infermation should be addressed
to John Joss, Southwestern Industrial
Electronies Company, 2831 S, T'ost Ouk
Road, Houston 1Y%, Texas. B-3

e Knight “Bantam” Stereo FM-AM Tuner.
The "M and AM sections of the KNnight
Model KN-130 are completely independent
to permit separate M and AM tuning for
stereophonic reception. Dual sutputs per-
niit stereo or monophonic tipe recording

matervial.

Only 33" x 113" x
49”, the compactly designed Baniam can be
conveniently placed on o table, hookshelf,

of program

or mantel. I‘requency response is 20 1o
20,000 cps within + 0.5 db on FM. FM sen-
sitivity is 4.0 microvolts for 20 db of
quieting; AM requires 10 microvolts for
20-db signal/noise ratio. Controls include:
Selector (ON-OFF, 1°M, STERIEO, AM);
dual eoncentric knobs for AM and FM
tuning, and AFC off-on. Attractively fin-
ished in leather-tone brown, the KXN-130
has a contrasting brushed-hrass panel
with ebouy trim. Further intformation may
be obtained from Allied Ltadio Corporation,
100 N. Western Ave., Dept. PR-8i1, Chi-
cago 80, Ill. B-4

e Thorens Turntable Kit. This new 331%-
rpm transcription turntabte in kit form

can bhe axsembled in half an hour without
tools.

the use of special IKimbodying the

o /
sahle precision craftmanship that charvae-
terizes the well-known Thorens JModel
TD-124 turntable, the Model TDK-101 kit
features mirror-finish machining on all

critical working parts, and the siime com-
pliant belt-plus-idler drive found on the

4o%
o ’/

-

.
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more expensive Thorens units.  Other
features include automatic disengagement
ot the idler when the turntabte ix switched
off, and speed adjustment of =3 per cent.
A built-in strobe disce allows setting ot the
turntable to exact speed. Thorens Coi-
pany, New Hyde Fark, N. Y. B-5

e Sherwood 2020 Stereo Amplifier. m-
bodyving o complete preamplitier and two
20-watt output channels on a single
chassis, the Sherwood $-5000 offers every
important control reature essentinl to both
stereo and  monophonie operation. Also
included is provision for balancing out the
vertical component when a stereo car-
tridge is used for playing a monophonic
recording. I'rincipanl control features of
the S-5000 include: All dual controls:
steren normal/reverse switeh: phase-re-
versing switch: dual-amplitier monophonic
operation with either set of input sources:
stereon, stereo-reversed, monophonic 1
monophonic 2, monophonic 1 +2 are se-
lected by the funection switceh, whieh also
operates a corresponding group of indi-

cator lights ro identify the selected opera-
operate

tion mode: all  controls both

channels simultaneously: loudness, bass,
and treble controls may atso be pulled
forward to adjust each channel separately
when desired. (Sach output channel deliv-
ers 20 watts from 20 to 20,000 cps + 0.5 db
with intermodulation under 1.5 per cent.
Input sensitivity is 0.25 volt for tuner and
2.5 mv for phono. Complete information is
availuble from Sherwood lklectronic T.ab-

oratories, Inc, 4300 N. Californin Ave.,
Chicago, 11l B-6

e Fisher Multiplex Adaptor. This device
malkes possible the reception of tully com-
patible =tereo Dbroadcasts transmitted
throungh the Crosby multiplex svstem. It
is designed for use in a stereophonic sound
system and is connected to M or I°M-AM
funers equipped with a multiplex jack.
The MPX-10 adaptor contains number
of excluxive features, including a highly
balanced mairix stage which provides

w0 stereo

separiation of the
chiannels. Special feed-through connections

excellent

permit standard FM and AM signals to
pass through the adaptor when multiplex
stereo is not being received. This permits
permanent connections for reception of
both standard and multiplex broadcasts.
Provision is made on the MPX-10 for both
low- and high-level input signals. The
sensitivity for full limiting at the low-
level input ix 30 miv; 120 mv at the high-
level input. Manufactured by Fisher Radio
Corporution, 21--21 44th Drive, Long lsland

City 1, N. Y. B-7
o Pilot Stereo Preamplifier. flardly any

desirable audio control function is in-
corporated in the Pilot Model 216 stereo-
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phonic preamplifier. Equally suitable ftor
recording and reproduction, the 216 fea-
tures (wo illuminated VU meters and
recording-level controls. A front-panel

level switch permits measurement of tape
output level as adjusted by the recording
level controls in one position, while in the
other position it switches the VU meters
to measure the main audio output level
as adjusted by the balance, tone, contour,
inputs are

and volume controls. Twelve

afforded for stereo or monophonic signal
sources, three of them being high-gain
inputs, and including inputs for an FM-FM
multiplex adaptor. Frequency response of

the 216 is 20 to 20,000 cps+ 1.0 dh. Har-
monic distortion for 1-voli output is 0.2
per cent. Hecord equalization for TRIAA,

TP, NARTB and AES curves is provided |

at calibrated positions on the bass and
trreble controls. Seunsitivity for I-volt out-
put is 3 mv for phono, 5 mv for tape
head, 3 mv for microphone, and 110 mv for
tuner, multiplex, and tape recorder. Pilot
Radio Corporation, 37-04 36th St., lLong
Island City 1, N. Y.

e Tape Shut-Off Switch. This new switch
is designed for installation on tipe record-
ers which are not equipped with wutomatic
shut-off. Not much bigger than a paper
clip, it shuts off the recorder if the tape
should break or run off the supply reel.
The device incorporates a non-magnetic
nyvlon leaf with rounded surfuaces, over
which the tape passes. In the event of tape

i =
o
e e

breakage, pressure on the leaf is released.
shutting off the recorder. The main hody
of the switch is less than 1% ins. long.
Movement differential is .223 in. maximum,
and operating force is as low as 6 grams.
Further information is available from
Ac¢ro Division, Robertshaw-itulton Con-
trols Company, P.O. Box 149, Columbus 16,
Ohio. B-9

e BIB Tape Splicer. An indispensable ac-
cessory for any tape recorder user, this
new British-made splicer is extremely
simple to use and can be employved hoth

‘ »
for mending broken tapes and for editing
purposes, Made of nickel-plated hrass, the
BIB splicer comes mounted on a flock-
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a stereo tape deck

for as low

xpwiug wine LA

?.
[

Records and Plays Back Stereo
4-track head handles both
2-channel and 4-channel stereo
tapes, as well as dual-track
monaural tapes.

Pushbutton Controls

Unique, easy to operate...the
complete facilities of a
recorder . .. at your fingertips.

3-Speed Versatility

17 ips, 3% ips, and 7% ips

to meet any speed requirement
... Including the new,
low-speed 4-track stereo tapes.

Mounts Easily Anywhere
Vertically or horizontally the
Telectro Series 900 is as easy to
install as a record changer.
Hanasomely styled it blends
perfectly into any home decor.

Make
Your
Hi-Fi System

There are five models to choose from including &
three-head unit with provision for simultaneous
monitoring while recording. {Matched Record/Play
preamplifier with VU meter and a play preampli-
fier are available.)

MODEL : FUNCTION B h
900-1 Monaural Record, Stereo Play
900-2 : Monaural Record, Stereo Play, b W 't

N Monitor
900-3 « Stereo Record, Stereo Play »
900:4  ; Stereo Play S e I e O
300-5 1 Stereo Record, Stereo Play, Monitor

All prices and specifications
subject to change without notice.

tape deck

Complete

Add a Telectro Series 900
Tapz Deck and make your Hi-Fi
systam complete. Flexible
enough to fit into any system,
the 900 is the design answer for
the audiophile who has

wanted to add tape facilities
without duplicating his
electronic components. [t is the
best of what you want, yet
sensibly priced.

Check these extra Features:

.

Solenoid operated automatic shutoff
.

Digital Tape Counter

.
Rotary design speed setector for
easy speed choice

.
Unigue Brake Design permits easy
reel rotation

.
Fast wind—Fast Rewind without tape
spill or breaking

.
Pushbutton Interlocks fullfill
professional requirements

by TELECTRO

A PRODUCT OF TELECTROSONIC CORPORATION, 35-18 37th STREET, LONG ISLAND CITY, NEW YORK
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The International Exposition that was held for a period
of six months from April 17th, 1958, in Brussels, Belgium,
came total of

50,000,000

different products exhibited by Japan, Pioneer's speaker

to an end after having attracted a

spectators. Out of the more than 5,000

systems and amplifiers won the coveted honor aword.

There could be no better evidence to attest to the over-

whelming superiority of PIONEER products.

pioneer () FUKUIN ELECTRIC

5, Otowacho 4-chome, Bunkya-ku, Tekyo, Japan

THE OUESTION: Do you know where you can find information about
the current articles in magazines about microwaves, loudspeakers, television
repairing, electronic musical instruments, traveling-wave tubes, transistor
amplifiers, oscilloscopes, or any other electronic subject?

CTROD

FORMERLY

RADIOFILE

Not a new publication, but one which for over ten years has served engineers,
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV
repairmen, and anyone else connected with radio or electronics. Covers radio,
television, electronics, and related subjects, and published bi-monthly as a
cumulative index throughout the year, with the last issue of the year an
Annual which may be kept as a permanent record of all electronic periodical
literature,

THE ANSWER:

LECTRODEX-—the electronic magazine index—has been expanded to in-
clude over twenty publications in the radio and electronics fields. Sold by
subscription only, $3.00 for one year, $5.50 for two years. Back Annual
issues are available for the years 1947, 1948, 1949, 1951, 1952, 1953,
1954, 1955 and 1956 at 50¢ per Annual. Order your subscription and
Annuals TODAY! !'!

RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y.
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A 33 1/3-rpm
record is being transferred onto tape.

Transcribing machines.

entire system. His main job is keeping

| an eye on the meters and changing the

tapes.

The hirdsongs recordings have been
provided by the well known British
ornithologist L. Kosch.

The tapes are recorded in a room
equipped with two transeription tables
and a mixer control panel, so that prae-
tically any original medimmm ean he
transeribed. A listening room, sound-
proof, and the most elahorate hi-fi chain
are used to check subjectively the over-
all quality of the recorded tapes.

Economics

For the most part, the Brussels Exhi-
bition distributes sound in an unconven-
tional fashion. The chosen method pre-
sents several worthwhile advantages.
Each source needs only a main socket
to be operative. If neeessary, sound
diffusion can he reinforeed by adding
other independent sources or, conversely,
a silent zone can he created by tuning
off its receivers. The total number of
sound sources is unlimited and does not
in any way react on the transmitting
equipment. Maximum flexibility is thus
achieved with a minimum of operating
trouble. Every sound source is totally
independent and its power ean he ad-
justed to any value from 0 to 10 watts.
Moreover, its response curve can he
tailored to suit its particular environ-
ment.

All receivers being identical, printed
circuitry has been used wherever prac-
tical, and although produced as a small
series, the receivers are inexpensive for
the performance they give.

It should he pointed out that the whole
system is in readiness day and night and
never tuned otf. Emergencies ean thus
be handled at any time, and the strain
on the tube heaters, caused hy switching
on and off, is climinated.

All in all, the existing systemn is hardly
more costly than a cable-link installa-
tion would have been. It offers more
over an appreciable advantage: praeti-
cally the totality of the equipment can be
recovered and re-used. This is a decisive
factor when such an equipment is costly
and not too common on the market. ZE
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Pleasue Unlimited

... WHEN YOU BUY IT
.+«.BUILD IT.. . HEAR IT

STEREO

TODAY’S GREATEST VALUE IN
HI-FI KITS AND WIRED
Comparison proves Arkay is the best value on the
market today for advanced hi-fi engineering, styl
ing and performance. Arkay means STEREO at its

hest, within your hudget,

NEW! MUSIC MASTERPIECE!
\ L . r; -|’|- 'f- ...—--tﬁ' 'p
e

ARKAY (5-28 STEREO AMPLIFIER
STEREQ PRE-AMPLIFIER
COMPLETE CONTROL CENTER

Presenting . . . the ultimate in total sterec! The
versatile CS-28 is a superb product of Arkay's 20
years of advanced electronic engineering, with
beauty of design that won the Fashion Founda-
tion’s coveted Gold Medal.

Identical dual 14 watt amplifiers convert to 28
watts for monaural operation. Full 28 watts, at
flick of a switch, may be joined with an existing
monaural amp for extended stereo, operated with
the dual pre-amplifier.

“Reverse Stereo'’ switch interchanges channels.
Balance Control compensates each channel for
speaker system, room acoustics, etc. Gain Control
operates both channels simultaneously.

Power Rating: 28 watts (two 14 watt channels);
60 watts peak. Frequency Response: 20-20,000
CPS. Im Distortion, 4 to 1. Harmonic Distortion,
less than 1%, 30-20,000 CPS. Pre-amp Outputs
2V. Tape Recorder Outputs 10V. Speaker Outputs:
4, 8, 16 and 32 ohms. ,

Wired and tested $99.95 Easy-to-huitd kit 36495

PERFECT COMPANION FOR THE CS-28

[

ARKAY ST-11
AM-FM
STEREO TUNER

Unmatched by units costing twice the price, the
Arkay ST-11 provides wide-range AM and FM tuning
of remarkable clarity and drift-free stability.
‘“‘Miracle Ear'’ sensitivity in FM channel, 4 uV, (2
uV. in AM) for 20 db gquieting. Two distinctive re-
ceivers in one, for use singly in monaural recep-
tion or simultaneously for stereo broadcasts.

Wired and tested $74.50 Easy-to-build Kit 94995

I | B
L TR D Bl
\ e ® @’ e 2 &!‘f’w

ARKAY €5-12
STEREO PRE-AMP
AND AMP
12 watts of clean power.
Operates from ceramic
or crystal cartridge,
tape, tuners, auxiliary

equipment.

Easy-to-huild Kit 5359 5

ARKAY SPA-55

STEREO AMP
Two 2712 watt distor-
tion-free hi-fi amplifiers.
Or use as 55 watt mon-
aural amplifier.

Easy-to-build Kit>64?
Wired and tested $79.95"

ARKAY SP-6 ¢
STEREQ m R
CONTROL CENTER == vy
Completely self-powered sensitive dual pre-amp

with unparalleled flexibility. Reverse position, hi
lo filters, etc. Prices less cover.

Wired and tested $62.95 Easy-to-build kit $3995
All prices 5% higher west of Mississippi

See and hear completely wired ARKAY Kits at your
dealer, Write for detailed specifications & catalog.
Dept. A.

Richmond Hiil 18, N.Y,

88-06 Van Wyck Expressway
CIRCLE 81A

STEREO

(from page 44)

sound is coming from even when a good
share of the sound energy we receive
bounees off the wall, This is because we

sense direction by means of the direct

radiation which arvives just a few milli-
seconds before the eclhiv comes from the
wall.

Therefore if we put a little delay in
the channel driving the woofer we will
not =uxpeet it ol being a source for
transient sounds and it doesn’t make any

| difference where the low-frequeney en-
ergy eomes from. This is wheve my big
Klipseh horn comes in handy because it
| has a bult-in air column that is the
equivalent of a five or six millisecond
delay line.

The twisting five- or six-foot path
from the speaker cone to the month ot
the horn does very well as an acoustieal
| delay line. Sinee sound fravels at a speed
| of approximately 1100 leet per second,
|1t takes nearly 6 milliseconds tor a sound
wave to travel from the speaker cone to
| the month of the horn. This is ample
delay to eliminate the directional cffect

{of the Klipsch horn and leave ereating
{of the sparial pattern to the fwo nid
| range and high-frequency speakers,

Incidentally, the low-frequeney horn

[ wust be of the type that includes a closed
| charmber around the baek of rhe speaker
so that no radiation eomes directly from
the speaker cone.

The phrase “mid-range and high-fre
queney” seems a clhunsy expression to
identit'v that portion of the audio spee
trum above the low frequencies. I would
like to suggest the word “alto” for this
range. Alto is o short euphonious word
that would designate the audio frequeney
range above the bass, which would prob-
ably be the vange upward fromn about
250 to 350 cveles per seeond whether this

| range was covered by one, fwo, or mnore
speakers. Tn this usage, alto would mean
minus-bass, similar to the color designa-
tion of magenta to =pecify a color that
IS minus-grec.

As shiown in IMig. 2, my proposed sys
tem will econsist of a stereo pickup, two
preampliliers, rwo 300-eps erossover net
works, two small power amplifiers for

| the two alto speakers, and one power
amplitier to drive the low-frequency
speaker. Five watts should be ample to
drive the small speukers and twenty
watts should be enough for the wooter.
| For wme, the hig advantage ot this
arrangement is that I ean use my present
| low-frequency speaker to get those nice
ronnd bass noles and the two alto speak-
ers with their two amplitiers will not be
foo expensive.
| I suppose that I should finish the
‘projecl and try it out before writing
about it. But the projeect is moving along
rather slowly so it anyone ean point out
Circle 81B —
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get

this
brilliant,

new 4

EleclhoYores’

~ Monaural and Stereo
.12 inch LP record

Side one: The ABC’s of High Fidelity
Side two: A Stereo Primer

This tremendous demonstration record, pro:
duced by the foremost manufacturer of high-
fidelity loudspeaker systems, explains briefly
(and simply) the wonderful world of high
fidelity and the really easy-to-understanc
components required for the finest home
music system. You'll be startled by the thril}
ing sounds on this record—many of then
spectacular stereo '‘firsts.”’

Write for it now: Enclose either check ol
money order for $1.50 and send to:

o SR S B WEX P 3 U1 QNN TN BN GEY S AN NS BER AR N SO Ua GHS N N0 B

Electro-Voice, Inc.
Buchanan, Michigan

Dept. AD-1

Enclosed is $1.50. Please send your fascinating
Stereo-monaural 12” LP record.
To:

NAME. _ 1 0 &,

ADDRESS.

ciTy__..__ _ZONE___STATE

y



Tung-Sol audio tubes

now twin-packed

in matched pairs

by the manufacturer

588] For service in

amplifiers of up to 50
watts.

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 watts.

OW vou can come as close to
faultless sound reproduction

as the design and circuitry of
vour hi-fl equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

Use of Tung-Sol 5881 and 6550
tubes has long been associated
with amplifiers of the very finest
design. These tubes have always
been produced to closest possible
tolerances with eathode current
ranges held to an absolute mini-
mum.

Now,intwin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment.
See your parts supplier.

Tung-Sol Electric Inc., Newark
4, New Jersey.

& TUNG-SOL
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RIGHT
ALTO
AMPLIFIER
RIGHT
e ALTO SPEAKER
BTl CROSS-
PREAMP -
Low
FREQUENCY
AMPLIFIER
STEREO e 300 A
PICKUP o CROSS SAIoIt
AMP - |
Lo (WITH DELAY)
LEFT
ALTO
AMPLIFIER
LEFT
ALTO SPEAKER

Fig. 2. Block diagram of reproduction system.

why this system will not be satisfactory,
maybe I won’t have to finish the job.
Actually, I am still debating with my-
self whether the stereo projeet is worth
while. When I go to a concert T usually
sit so far back that all the sound seems

to come from one direction. In fact. the
only way that I can tell that the string
section is on the left is because I can see
them there with my opera glasses. But
in the interest of progress, I shall con-
tinue with the eurrent project. E

AUDIO ETC

(from page 16)

anything like that. But I soon got the idea
when I read the instructions, where there
wus more room to expliin,

Natch, there are outputs for the two

| stereo awplifier systems, the simplest con-

nection being one direct, from the AM
source and the other I'Ml. Nateli, the TAPE
outputs are for recording off the air—
singly or in stereo form—at the same tine

| as the out-loud playing. But we have other

things to think about than FM-AM stereo,
and Allied has them sewed up lere.
Suppose you get sick of the AM halt of
vour stereo, or the AM goes onto u different
signal; you'll want vour FM in bolhk
speakers. Simple; tlip a lever switeh out
front and loth amplifiers get the FM
signal. In pliase, of course; I checked it.
Suppose you want to see what gives on
AM ftor & moment or so, without fussing
with separate volume controls on your
amplifier (you may not have them)—just
fiip the switeh to the other end and you
get AM only, in one speaker. The other is
silent. (Who wants AM in both systems.

| Use FM, if you want two-speaker sound

quality.)

Flip the same switch to the center posi-
tion and you get AM in one speaker, 'M in
the other.

The principle of all this is good, and
practical. The normally-AM outputs are
used for anything that is to supplement the
I'M output—whether it is AN, or simply
a duplication of the FM channel, two-
speaker mono F'M, which is the most useful
sound on the air right now. (If, in the
future, you want multiplex FM stereo, it
will eome out through its own separate
rear output already built-in, to be mixed
in the multiplex adapter with the regular
I'M signal.)

I found, oddly enough, that I can use
both AM and FM at once quite often—for
different signals. On Sundays, for example,
I have to check on my own taped program
via FM from New York. In the middle of
it (I know it by heart, of course) there is

| a loecal weather broadeast I like to hear. So

I turn myself down low, on the FM channel,
listen to the weather on AM through the
other speaker. When it’s over, I flip that
neat little lever switeh and instantly hear

WWW.americannadiohistary.com

myself on M through both umplifiers, the
AM killed.

On turther study, vowll find that all the
potentiul one- or two-chanuel funetions vou
can think of will work out in one way or
via this simple switching arrangement. The
only trouble at all with it is, as I say, in
the terminology—the more versatile is vour
switehing, the more difficult is the labelling.
The middle switeh position here is called
“stereo” by default, siuece it allows for
separate AM and M reception to the two
ontputs; but its usefulness is much wider
than that, as vou can see.

This FM tuner is medinm-sensitive and
tor the first time I can evaluate the hair
line difference between a sensitive FM
tuner, in my country location, and a wvery
sengitive one. For almost all ordinary
purposes I find no useful difference between
this tuner (rated 2.5 pv for 20 db quiet-
ing) and my old Fisher (1.95 uv), via the
sume F'M/Q antenna,

But on the myriads of extremely weak
and distant stations reeeivable in my ex
ceptionally good location there is, or gems
te be, a slight difference. I haven’t tried
to make an AB eomparison; not importunt.
I do suspect. though, that in a very few
exceptional situations the ultra-high sensi-
tivity factor is worthwhile, This is really
an aside, sinece for 99 per cent of those
interested in Allied’s KN-120 the differ-
ence in praectice will be nil between this
tuner as rated 2.5 pv and the presently
highest-rated tuner (as rated by the maker,
of course) the Sherwood at 0.95 pv.

In other respects I find this tuner excel-
lent, and not significantly unlike the earlier
ones of high quality that I’ve tried out
here. Nothing has gone wrong so far—
after n month or so.

(Ha! It’s Sunday at one, and I've just
tuned in my program on FM, tuned the
AM tuner fo the weather station, set my
egg timer for 1:10, set the switeh to M-
on-hoth-channels. When the bell gocs off. T
flip to the middle position and listen both
to the weather and self at once. Nice.

One special FM feature and one quirk
should be noted on the KN-120. Allied has
o special cireuit called Dynamie Sideband
Regulation that can be switelied into FM
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(Tt includes AFC, whieh is also available
on a separale switeh by itself.) This DSR
ig a form of feedbuek correction, to reduce
a common M fault these days, over
modulation of the hroadeust signal at the
station. (Ofticially it doesn’t exist. Un-
officially . . . \\ell ask any expert.) The
possihility of Ieducmg a form of station
distortion by, so to speak, remote control,
remedving a distant fault right in your
own lhome, is interesting, and I report that
on i number of stations hereahonts, the
DSR feature did result in increased sonie
claritv and a better, more velvety back-
ground neur-silence. The device works also
to improve distant signals, though I'm not
too clear just how at this point.

Thanks, I suppose, to its feed-back
nature, this DSR eircuit decreases the out-
put volume of the taned-in station by quite
a bit. This makes it rather difficult to
judge what happens, by ear alone. The
background noise deereases, of course, due
to lower volume level; the quality seems
for an instant to be less brillant, also due
to the lower volume. But these are tem-
porary effects. My counsidered judgment is,
by now, that DSR is a good thing for mauy
leud, close stations and for some distant
ones, not too distant. In between, it doesn't
make much difference.

A disadvantage of a sort (worth coping
with) is that for tuning you must switeh
the DSR out. Its AFC uction makes the
stations “stick” and in addition, the usual
off-tune hiss is replaced by 2 mueh harsher
Lreaking-up  noise, square-wave-type I'd
guess by the sound of it. This is the same
sound that one gets with a multiplex de-
modulator when something goes off-heam
or out-of-tune in the main F'M signal. Un-
pleasant, like scattered machine gun shot,
but quite ensy to keep under control in the
case of DSR if youwll just remember to
switeh back to normal FM reception for all
tuning. (P’d like to see Dbetter-quality
switelies, too.

The I'M quirk mentioned :above is one
T've never happened to notice before. I
found for awhile that T was having trouble
locating my favorite FM stations on
Allied’s new dial. I spotted the diffieulty
vhen I suddenly looked eclose and dis-
covered that this F'M dial is senmiigeometrie.
That is, the distance between numerieal
poiuts spreads out as the megacveles go
Liigher. The lower stations are thus fairly
close togethier (though not abnormally so) ;
but the whole upper eud of the dial is
more or less deserted, with ost of the
mid-upper statious situated down near the
center of the dial strip. There must be a
reason; but I prefer a straight ruler read-
ing.

As to AM reception on this Allied KN
120, it is excellent, better in tonal quality
and, in particular, lower in buaekground
noise than any I've heard in a long time.
A quirk here, too: the sensitivity control, a
SHARP, MED, BrOAD lever switeh, doesn’t
seem to affect the audio tonal bandwidth
more than a trace, though most “sharp”
tuning positions eut down the highs un-
mereifullv. Odd, and T'm for the moment
unable to explain it. To tell the truth, 1
notice only a slight difference in sensitivity
for distant AM stations between SHARP
and BrROAD. The intermediate position seems
quite unneecessary, but maybe I haven’t hiad
cnough experience vet.

One odd tronble has ecropped up on
Allied’'s AM reception, which I gather they
are alrendy aware of and are eliminating—
or have eliminated. On strong AM signals
there is a persistent humming baekground
noise; it disappears with the station itself.
Weak stations don’t show it, only strong
ones. This apparently is related to the
signal piekup of the ferrite antenna built
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NEUMANN KM-56

with electronically FH :
switched* variable ° specifications

directional Frequency Response: 30-15,000 cps.
characteristics ° Directional Characteristics: Omni-direc-
tional, Cardioid, Bi-directional
Sensitivity: 0.8 mV/dyne/cm?
Front to Back Rejection (Cardioid):
> 20db.

The answer for miniatur-
ized microphones with un- e
excelled reliability and

¥

| 4
= b i
kg N7 gﬁg%rrm:gg: IO;Jevk;;‘I?G’ < Output Impedances: 50 or 250 ohms
l- s a troue s:lf-contain-ed Distortion: < 0.8% entire range
- . q [ Size: 78" dia. x 6” long
-«;” i(:nocnocli’f)gl?:tl}nrgnlé:ll;e?:[‘:poonnig Weight: 5 ozs. o Matte Satin Chrome
i . . . [ The KM-56 Microphone System consists of the
& S‘WItchlng of the,d”ec' following components:
: tional characteristic (U.S. - KM-56 Miniature Condenser Microphone
1 Pat. No. 2,678,967) to all NKM Power Supply (U. S. Std. fuse, pilot, XL
three patterns: omni- connector, AC plug)
directional, bi-directional ® KC-1 25 ft. Mlcrophone_ Interconnect Cable
and cardioid 2-38 Full-elastic Suspension:
argiold. 6 ft. AC Power Cord; mating XLR-3-11 output
connector

udio sales co.
2 West 46th Street, N. Y. 36, N. Y. COlumbus 5-4111
Represented in Canada by Viditon Corp., Ltd., Ottawa, Ont,

LIMITED SUPPLY
AUDIO — Bound Volumes for years

1954 1956 1957 1958
$10.00 each, postpaid (U.S. only)

Offered Subject to Prior Sale.

AUDIO — Dept. V
Box 629, Mineola, N. Y.

Please send bound volume, insured for protection, for:

[]1954 11956 []1957 11958

Enclosed is my remittance of $10.00 each:
(No Billing or C.0.D. please)

Name
Address

City _ - . : Zone State
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= bookshelf

o i

% .

A convenient service to AUDIO
* readers. Order your books

leisurely by mail—save time and
 travel, we pay the postage.

s

i

&

IEW!

0. 120
HE 4th AUDIO ANTHOLOGY

$2.95 Postpaid
is is the biggest Audio Anthology ever!
mtains a wealth of essential high fidelity

ow-how in 144 pages of complere arti-
s by world-famous authors.

{o. 115
AcPROUD HIGH FIDELITY OMNIBOOK

‘repared and edited by C. G. McProud, »
ublisher of Audio and noted authority §

nd pioneer in the field of high fidelity. .
‘ontains a wealth of ideas, how to’s, -
/hat to’s and when to’s, written so l

lainly that borh engineer and layman \\?"
an appreciate its valuable context.

‘overs planning, problems with decora- ~\ 1
on, cabinets and building hi-fi furni-

are. A perfect guide. $2.50 Postpaid.

AUDIO Bookshelf

RADIO MAGAZINES, INC., Dept. A
P.O.Box 629, Mineola, New York

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

full remittance of $..................coo (No. C.0.D.)

All U.S.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders

(sent at buyer’s risk).

300KS: 110, 112, 115, 118, 119,
NAME B
ADDRESS B o

CITY ) o ZONE.

WWW.americannadiohistary.com

IMPORTANT Bound Volume of AUDIO Magazine
ANNOUNCEMENT Jan.-Dec. 1958 is ready for delivery.

A full year of AUDIO durably preserved in a handsomce binding tor quick,
casy reference at all times. Only a limited number will be made available—
$0, be sure to order your copy now!

No. 121 1958 Bound Volume of AUDIO $10 Postpaid.
SHIPPED SAME DAY WE RECEIVE ORDER!

No. 110

HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

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. $6.50 Postpaid.

LT YT 3
¥

i.]AP E R‘E.ﬁco .‘:‘ '

No. 112

TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidelity Simplified. Easy to read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invalu-
able to recording enthusiasts.

Paper Cover $2.95 Postpuid.

NEW !

No. 119

HIGH FIDELITY AND THE MUSIC LOVER
by Edward Tatnall Canby

An up-to-the-minute guide that shows vou how to get the
best out of your hi-fi records and tape recorder. Mr. Canby
discusses in detail the speaker, the amplifier, the radio tuner,
the record player and the tape recorder. He shows you how
to save time and money, and get the hi-fi equipment that suits
vour particular needs. Tllustrated with line drawings. $4.95

Care and repair of lﬂ-l"l

No. 118

NEW! How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume |

by Leonard Feldman

Latest information on hi-fi components for efficient repair and main-
tenance. Complete, down-to-earth information that is not punc-
tuated with complicated mathematics. Helpful to the hi-fi enthusiast,
technician or engincer, this first volume includes many important
features: Example schematics with tube lavouts, descriptive i]h_Jstr;\—
tions and hook up diagrams, buyers’ guide. 156 pages profusely
illustrated. $2.50 Postpaid.

120, 121
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into the rear of the set. T note that noise
seems to incerease when I take hold of the
ferrite “stick’ at certain positions. This is
a trouble that will surely be eliminated ; if
‘our receiver happens to suffer from it, I
suspect that Allied will be glad to help you.

My impression 1s that the KN-120 (as
with other Allied Radio tuners) is i well
bnilt, solidly  eonservative tuner in it
prineipil aspeets, decked out with pood
styling and intelligent switching, plus a

bit of forward-looking radiealismn in the |

DSRoeireuit, the whole available at rock
hottom eost in the nsual mail order tfashion.
The original maker is the well known
Rauland Borg Company.

No Instructions

Several intriguing gadgets hive come my
way recently and, by eoincidence, noue of
them  ineluded that  practical  necessity
(especially for the critic and with a public
responsibility ), an official instruction sheet.
I havew't got uround to usking for the
sime, thanks to other business-—: couple
of hundred stereo records, tor example, all
cliomoring for a trial in o huye pile almost
to my ceiling—and so I expect there'll be
L slight delay (of a year or so . I'll men-
tion sonme of this stuft for vour cnriosity,
minus my own trial, just to be sure.

First, there's the Echoraser, u carefully
calculated permanent magnet that, set uy
against yvour already-recorded tupes, is in
tended to crase a lurge proportion of the
print-through on them withont noticeably
affecting the main signal itselt. There are
two magnets, one niild, the other drustie
for serions cases. The mild  version is
claimed to do no dimnage at all to the basie
recorded  signal  and  wmiay  help  remove
moderate print-through., The drustic one
will elip your signal down a bhit. Lut may
mike u nseless tape usahle, for precious
preserved material. This is o product of
Audio Devices and 1 do hope, when time
atlows, to try it out on my vwn older tapes.
I ean use it. Meanwhile, you'll be interested
to kuow about it and may want to try it
ont vourself.

Then, sccondly, there is the Magna-See
kit. which ingeniously makes the actual
nagnetic track on a tape visible to the eye,
viu a thin seum of magnetic partieles di
posited on the tupe. I asked for a kit and
was duly sent one, complete with cun of
liquid and assorted other pieces of equip
ment, the whole in a neat plastic box. Only
rrouble was, as I say, that the compauny
forgot to inelude instruetions and I am
uot the sort who wneorks a half-pint of
anonymous  magnetie suspension, to pour
same over some unlucky tape, viluable or
no. When and if T get some directions, 1’1l
fry out Miugna-See with eonsiderable in
terest. Meunwhile, if vou want to see vour
own recordings with vour two naked eves,
iry Magna-See out for yourself. Your kit
will probably have directions in if.

Finally—no directions necded—there is
a semi-professional but extremely useful
taping gudget called the TapeStrobe, that
solves the fough problem of reading setual
tape speed with aceuracy, while the tape is
moving and without confusing eomplica
tions. (Sure, the eapstan runs at the right
speed, hut does the tape itself? Tt might
be slipping, for all you know.)

This gudyet, from the Scott lustrument
Labs ot New York, is siinplv a tlat wheel
it a1 muehined frame, with a strobe pattern
on it (no 3% 1ips on mine). You slide the
wheel against the tape itself, gently, and
read the result. The wheel can be adjusted
up or down to tit against tape at various
heights from the buse plute; but the deviee
is made with the Ampex in mind and een-

Germany’s foremost manufacturer of high quality speakers presents:

The ISOPHON Il

(a 4 speaker 3 channel combination)
with the reliable frequency curve. ]

Superb sound and styling to complement any rocom
decor, consisting of: the powerful P 30/37 bass
speaker, one mid-range folded horn compression *
speaker, two 4”7 high frequency tweeters. 5
@ Utmost compensation and balance of the four speakers at all intensity levels
thru multi-matching universal transformer and special divider network.
@ Clear reproduction of highs over great variety of listening .positiqns thru two
high frequency tweeters set at a wide angle; — excellent dispersion. )
® Finest response of midrange with least distortion thru carefully dimensioned
folded horn compression speaker.
® Power, softness and richness in reflecting bass register are identified with
precision engineered ISOPHON bass speaker. !
@ For monophonic and stereo application. Cabinet made of finest West Indian
mahogany in various finishes.
Also available as utility unit with non-acoustical baffle board.
This is just one of many ISOPHON models,
Write for beautifully illustrated catalog.

ISOPHON SPEAKER DIVISION, Arnhold Ceramics, Inc:

e I I e

e e e T e 3 = R

1 East 57th Street, New York 22, N. Y.
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AN IMPORTANT MESSAGE-—
To audio engineers, music enthusiasts, and students interested in the science of
Acoustics and Musical Instruments.

From the distinguished Acoustical Instrumental Studio in Gravesano, Switzerland comes
the—

GRAVESANER BLATTER /GRAVESANO REVIEW

(English /German Edition) Edited by Hermann Scherchen

... dedicated to the contribution toward the more perfect reproduction of music through the
science of acoustics and musical instruments. The GRAVESANO REVIEW is edited by
Professor Hermann Scherchen, noted European conductor and musicologist. It begins
its third year with Volume IX, reporting the meetings of the Acoustical Experimental
Studio in Gravesano, Switzerland. Issued quarterly, subscription is now available in the ’

United States by special arrangement with Radio Magazines, Inc., publishers of Audio. ,"
-,

You may begin your subscription with Volume IX of the GRAVESANO REVIEW /' z
which is combined with the GRAVESANO SCIENTIFIC RECORD. a 33% rpm LP ,’o‘
demonstration record. i

’
Partial list of contents in Volume IX: yof
(21l articles appear in both English and German) ,'

The Modulor, Concentration instead of Expansion, Acoustics and Large Orchestral RA Dl

Studios and Concert Halls, Psychoacoustical Phenomena accompanying natural and 7

synthetic sounds. The Ear—a time measuring instrument,Experience with a new high ,' MAGAZINE
quality loudspeaker for control booths. Tuning the Oboe. Accompanying Volume ,' INC., SUBSCR
IX: THE GRAVESANO SCIENTIFIC RECORD contains a demonstration of ,  TION DEPT. Gi
the Frequency Regulator of Anton Springer of Telefon-Und Apparatebau AG.,, ,/ P.O. BOX 62
Frankfurt/Main. / MINEOLA, N.

Issued quarterly, THE GRAVESANO REVIEW is accompanied with a ,1' Please enter my subscr

GRAVESANO SCIENTIFIC DEMONSTRATION RECORD. /7 tionto GRAVESAN

Y REVIEW and accompar
Single copies not for sale, by subscription only, $6.00 per year, postpaid. ,/ ing SCIENTIFIC DEP\EO

7 STRATION RECORD.

Exclusive United States Subscription Agency: // enclose the full remittance
RADIO MAGAZINES, INC. -
MINEOLA, N. Y. // Name
,’, Address- S
,,’, City—  Zone —State-
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SAVE
25%

This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, Y4 less than the regular
one vyear subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues

{Please print)

Name
Address

Name

Name

NAME DAliddl . . . . BNk i - o .

Name

Name

U. S., Possessions, and Canada only

RADIO MAGAZINES, INC.
P. 0. Box 629, Mineola, N. Y.
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ters at the proper height for Ampex ma
chines of the professional sort.

If you're a home tape user vou'll gulp
at the price of the TapeStrobe, but pro
fessional users (and those who are well
informed on accurate tolerances) will un-
derstand its necessity, given the profit
nwotive. It’s a really preeise little gadget
and I've found it very reassuring, so far.
That is, my Ampex runs on schedule aud
right to time.

What you ean do if the TapeStrobe savs
“‘naughty-naughty” is another matter. It
cai’t help you a bit, but at least vou'll
Know the Worst.

:33133231

A big seusation from Cuapitol Reeords,
this last Ximas season, was a semi-witty bit
of satire, by a gent numed Stan Freburg,
about too much Christmas advertising. It's
on a promotion:al 45-rpm record and makes
conventional fun of u verv serious matter
—the all-out, hard-boiled exploitation of
the Christmas spirit for commereial ends.
Get one it you want a laugh: but if vou
feel as stronglv as I do about this matter,
you'll want something even more hiting.

How right, how very right. Mr. Freburg
is in his dismal little Xmas jingles—“Deck
the Halls with Advertising, fa la la lu la,
la la—Ila—Ila; 'Tis the Time for Merehan-
dizing, fa la la la la. Profit never
needs u reason; wget the money, it's the
Season,” etcete. The title of Mr. Freburg’s
itty bitty ditty is “Green Chrigtmas.”

I support hin even more solidlv, now
that T have herfore me a fine, bright green
and red Christmas, 1958, publicity release,
no satire at all, which reads in part, “Let’s
go ftereo with $anta! $tereo #$ales ure the
biggest boom to new set and record business
since the 45’s and the LP’s came on the
market, . .

"It is #tereo! It is ¥tereo Everywhere!
(sings Santa Clauns at the top of the page)
In the Citv, in the Country. it is $tereo
Everywhere.” “The important point,” the
release concludes, “is to mauil the eoupon
NOW while there is still time to
team np with $anta and $tereo.”

Well, thank God in Heaven, it's now too
late for that and we can fettle down to a
fafer and faner pursuit of $tereo happineks
—until our next Green Chrigtm:¥ comes
along. p:

REALISTIC BASS

(from page 23)

new system and to startle visitors like
George Sellers does.

The original work was done on Sellers’
record reproducer system using a home-
built-and-styled version of the .Jensen
Imperial system. In a good sized room,
the over-all balanee is very good. but the
living room of his house just didn’t quite
“have it” for a vital bass that was
wanted. The auxiliary bass system has
lived up to expeetations completely.
Organ pedal notes set the room throbbing
and yet the other material is eomfortahle
to hear. On Duke Ellington Uptown, the
band is clean and erisp and yet when the
man kicks that “whumpy” bass drum, it
feels and sounds like they dropped a
body on the floor. With the same settings
of controls, Susan Reed and her Irish
Harp have an absolute presenee. It's
wonderful! y: 3
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Rates: 10< per wcrd per insertion for noncommercial
advertisements: 25¢ per word for commercial adver-
tisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remittance In
full, and must reach the New York office by the
Girst of the month preceding the date of issue.

TIE AUDIO EXCHANGE has the largest
selection of new aud fully guaranieed used
equipment. Wrire for Trading Information and
unique Trade Biek Plan. Audio Exchange Inec.,
Depr. AE. 153-21 Hillside Ave., Jamuaica 32,
N. Y., AXtel 77577 ; 367 Mamaroneck .\ve.
White Plains, N. Y., WII 83380 836 Tlat
bush  Ave., Brooklyn, N. Y. BUlUckminster
2-5300; 451 Plundotne Road, Manhasset, N. Y.,
MAnhasset

HIGI1 FIDELITY SI'EAKERS REPAIRED

Amprite Speaker Service
70 Vesey St., New York 7, N. Y.
ENJOY PLEASANT SURIP'RISES? Then
write us before you purchase any hi-i. You'll
be glad yon did. Unusnal savings. Key Ilee-
tronies, 120 Liberty St., New York 6, N. Y.
IlVergreen 4-6071.

T-AT8Y.

DA 7-2580

WRITE for confidential money saving prices
on vour IIi-I'idelity amplitiers. tuners, speak-
ers, tape recorders. Individual quorations only ;
no catalogs. Ciassified Hi-I'i lixchange, AR,
2375 E. 65 St, Brooklvn 34, N. Y.

Trade for new-used AMPEX’s. Grove Enter-
prises, Rosxlyn, Pa. TUrner 7-4277.

Two famous ALTEC A-7 “VOICE OF THE
THEATRE” speaker systems complete, in
excellenr econdition. Superliative performance
for stereoplionic or monoplhonic reproduction.
Cost new $600. Will sell for £1%0 each or %350
together. Norman Hudson, 531 Crestwood Clivcle,
Lawrence, Mass.. MU £-0014 or XX 6-0484.

INDUCTORS for crossover networks. 118

rvpes in stock. Send for brochure. ¢ & M Coils,
3016 Holmes Ave.. N W, Hunrsville, Ala.
MAY WE QUOTI our unbeatable low prices
on the new hi-fi equipment of your choice?
Speciitl this month, Bogen DB 212—$86.95.
L “n” J. High TRidelity. 416 N. 15th &t..
Kenilworth, N. J.

UNUSUAL VALUES, Hi-I'i components,
rapes and tupe vecorders. Free catalogue A.
Stereo Center, 51 W. 85th Sr., N Y., .

PONITION WANTED: Loudspeaker de-
signer, background in hi-fi speaker system
planning and design. Familiar with cone
stocks, enclosure design, crossovers, magnetic
design. Practical knowledge of availability of

catalog cones. magnets, ete. Ili-ti sales and
technical writing ability. Address replys ilo
AUpio, Box CB-1, P. 0. Box 629, Mineola,
N. Y.

FOR SALE: Unused Quad Full Range
Electrostatic Loudspeaker. Perfect condition.
$350. WYman R-8818. Kearny, New Jersey.

TAPE DUPLICATION on professional Am-
pex equipment, using “Audiotape.’’ Monophonic
or Siereo. Ilighest quality, fast service. 1200
fee1-——3%5.00. 1%00 feet—$7.00, includes tape
and prepaid postage to you. Send check or
money order with your tape to: \White Re-
cording Serviee, 2123 Wenmore Ave.. Rerhle-
hem, Pa.

" CROSSOVER NETWORK KITS. \rite
Watson Industries, 110 Mildred, Venice, Cali-
fornia.

Aunio ENGINEERING Magazines available.
Muy. 1947 to Decenther, 1955. Write I". O. Box
81, So. Ozone l’ark 20, N, Y.

AUDIO and ACOUSTICS ENGINEER
desires employment. 5 vears recording,
radio, and loudspeaker design experience.
B.8. in Electrical Engineering, and affili-
ated with the Audio Engineering Soeciety.
Write Aubio. Box CB-1, P. O. Box 629,
Mineola, N. Y.
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PROFESSIONAL
DIRECTORY

" HIGH-FIDELITY HOUSE

Most complete stock of Audio

components in the West

Phone: RYan 1-8171

536 S. Fair Oaks, Pasadena 1, Calif.
Circle 87B

FHQ

ANTENNAE
Get more FM stations with the world’s most
powerful FM Yagi Antenna systems,

Send 25¢ for booklet “Theme And Varia-
tions” containing FM Station Directory.

APPARATUS DEVELOPMENT CO.
Wethersfield 9, Connecticut

Circle 87C

. LOOK

no further . . . if you're

searching for hi-fi savings.

Write us your require-

ments now.. .

Key Electronics Company

120-K LibertySt.,N.Y. 6, N.Y.
EV 4-6071

Circle 87D

CANADA
High Fidelity Equipment

Complete Lines e Complete Service

Hi-Fi Records — Components
and Accessories

&LECTRO-VOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST, TORONTO, CANADA

Circle 87E

the finest in Hi-Fi

featuring E/ecm%rz'; e

HIGH FIDELITY COMPONENTS

SOUND

CORPORATION

HARVEY RADIO

America’s Leading Distributor
of Audio Products

Has

Partridge
Transformers

The Quality Line of Audio Transformers

HARVEY RADIO COMPANY

103 W. 43rd Street New York, New York
JUdson 2-1500

Circle 87F

Circle 87G
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IHFM ELECTS OFFICERS. Joseph N.
Benjamin, president of David Bogen Com-
piany, was re-elected president of the In-
stitute of High Fidelity Manufacturers, at
a membership meeting held January in
the New York Trade Show Building. Phil
lip I.. Gundy, president of Ampex Audio,
was elected THIM vice-president: Saul
Marantz, president of Marantz Company,
was elected secretary, and DMilton "I"hil-
berg, president of Audiogersh Corporation,
was re-elected treasurer. Board members
elected for a two-vear term were, in addi
tion to the officers, William S. Grommes,
president of the Gromines Division of Pre-
cision Electronics, Inc. and Walter O. Stan-
ton, president of Pickering and Company

COLUMBIA, GE TRANSFER HI-FI OP-
ERATIONS. The phonograph division of
Columbia Records, Inc., has been trans-
ferred to CBS-Hytron, manufacturing
branch of The Columbia Broadcasting
Systeni, Inc., the parent company. James
J. Shallow, who resigned recently from
Philco Corporation, has been appointed
vice-president of CRS-Hytron and gener:al
manager of the CBS phonograph operation.
All marketing activities will be conducted
from CBS's Madison avenue headquarters
in New York

The responsibility for
phonograph components
tured by the specialty electronics com-
pornents department of General Electric
Company in Auburn, N. Y., has been trans
ferred to GE’s radio receiver department.
Operations will continue in Auburn, and
no change in either distribution or market-
ing of GIE hi-fi components is anticipated.

ORR PREDICTS $35 MILLION TAPE
MARKET FOR 1959. Quoting from a mar-
ket survey, J. Herbert Orr, president of
ORRadio Industries, Inc., estimates mag-
netic recording tape sales of $21 million
in 1958 and a jump to the $35 million mark
in 1959. The growing market in recording
tape is reflected in 1958 sales of ORRadio’s
Irish brand tape, which bested 1957 by 36
per cent. If the tape industry maintains
its current pattern of growing at the rat
of 80 per cent per yeur, tape sales in 1963
should run around §$115 million, Mr. On
stated.

DATES SET FOR ILR.E. CONVENTION.
Mareh 23 through 26 have been selected
as the dates for the 1959 national conven-
tion of the Institute of Radio Engineers,
to be held again at the Waldorf-Astoria
hote! and the New York Coliseum in New
York City. More than 55,000 engineers and
scientists from 40 countries are expected
to attend. Of particular interest to audio
engineers is a technical session scheduled
for March 24 in the Sert room of the hotel.
Titled "Contributions to Stereo Sound Re-
production,” the meeting will comprise a
number of papers delivered by engineers
of worldwide repute in the science of
stereo sound.

high fidelity
now manufac

the more you know about hi
. .. the more you'll enjoy it

RIDER HI-FI LIBRARY

STEREOPHONIC SOUND by Norman H. Crow-

hurst. Saves you hundreds of dollars in
selecting your stereo system, #209, $2.25

HIGH FIDELITY SIMPLIFIED (3rd Edition) by
Harold D. Weiler. Answers all questions
about tuners. changers. amplifiers, tape
recorders, speakers, ete., #142, $2.50

REPAIRING HI-FI SYSTEMS by Dawid Fidel-
man. Save money! Deals with finding and
repairing the troubles in hi-fi equipment,
=205, $3.90

HI-FI LOUDSPEAKERS & ENCLOSURES by Abra-
ham B. Colen. Answers all questions on
loudspeakers and enclosures. design, cross-
over networks. ete.. =176 Marco cover,
$4.80; #176-H cloth bound, $5.50

GUIDE TO AUDIO REPRODUCTION by David
Fidelman.Covers design, assembly and test-
ing of sound reproduection syvstems and
components, 2148, $3.50

HOW TO SELECT & USE YOUR TAPE RECORDER
by David Mark. Saves money for tape re-
corder users and those about to purchase
one, 179, $2.95

at bookstores, or order direct: A-2.

JOHN F. RIDER Publisher, Inc.
116 West 14th Street, N. Y. 11, N. Y.
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DYNAGO

STEREODYNE
PHONO PICK UP

This new, unique pickup is made
in Denmark by Bang and Oluf-
sen. It features a push pull mag-
netic principle (patent pending)
which permits realization of the
full potentialities of the most
modern recording techniques. The
special attributes which make the
Stereodyne an outstanding sterco
pickup make it equally excep-
tional for monophonic discs. On
any type of record the Stereodyne
olfers smooth and natural sound

firm clean bass and sparkling

treble —while its light tracking
pressure insures negligible record
wear.

p—

g P R~
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BEST in every way . . .

® Wide frequency response
Smooth peak free response from 30
cps to over 15 Kc
@ True Stereo
Highest channel separation over en
tirc audio spectrum—better ttan 22 db.
® Precision balance
Both channels identical
Same high  compliance
cm/dyne) in all directions

(5x10%

® No hum pickup
Balanced coil structure plus low im-
pedance plus complete shielding
eliminate hum from external fields

® High output
7 millivolts per channel even on low
level stereo discs provides gain to
spare

® No magnetic pull
Special magnetic circuit eliminates
attraction to steel turntables

@ Easy installation
Compact size and standard mounting
centers simplifies mounting. 4 ter-
minals to avoid hum Joops.

® Low price
Only $29.95 net including .7 mil dia-
mond stylus (replaceable in 2 sec-
onds)

Available from leading high fidelity
dealers everywhere

DYNACO INC.

Dept. A, 617 N. 41st St., Phila. 4, Pa.
Export Division: 25 Warren St., New York, N. Y.
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Fine sound reproduction begins with
a good microphone. Reslo micro-
phones bring out the best in your
recorder with unsurpassed quality
for clean, silky, uncolored, flat re-
sponse to 20,000 c/s.

Quality recording, broadcast or P.A.
uses require a Reslo Mark Ill. Blast-
proof, fully shock mounted, triple
shielded for outdoor use, they can
be boom mounted without adaptors.
Exclusive ribbon permits near auto-
matic self-service replacement.

Reslo microphones are used by lead-
ing broadcast and recording firms.
Try one at our expense ... see your
dealer.

Complete data and price lists
for qualified respondents.

ERCONA
(electronics div.) dept. A-2 World's
16 West 46th St., New York 36 Finest
) CIRCLE 88A -
save on

Steveo hi-fi

%

see the best values in the 1959 A

ALLIED CATALOG

world’s
lorgest choice
of systems and
components..._
everything in

STEREO!

Here’s your complete, money-saving
guide to Hi-Fi! See how you save on
ALLIED-recommended complete systems,
‘ncluding the latest in thrilling Stereo.
“hoose from the world's largest stocks
of components (amplifiers, tuners,
changers, speakers, enclosures, record-
ers, accessories). Want to build-your-
own?—save up to 50% with our exclu-
sive Hi-Fi KNIGHT-KITS! Easy terms
available. For everything in Hi-Fi, for
everyihing in Electronics, get the 452-
vage 1959 ALLIED Catalog!

ALLIED RADIO
- Awmenicas H-RL Gt
ALLIED RADIO, Dept. 146-89

100 N. Western Ave., Chicago 80, I,
O Send FREE 1959 ALLIED Catalog
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INDEX

Acoustic Research, Inc.

Acro Products Company

Allied Radio Corp. H.

Altec Lansing Corporation e
Apparatus Development Corporation .
Arkay .. R X .
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Audio Bookshelf
Audio Fidelity, Inc.
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Harman Kardon .
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International Salon of Electronic
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KLH Research & Development
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Lansing, James B. Sound, Inc.
Leonard Radio, Inc. - g

Marantz Company
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Nortronics Co., Inc E m
North American Philips Co., Inc

Omega Disk ... .. ..
ORRadio Industries, Inc.
Pickering &G Company, Inc.
Pilot Radio Corporation
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Rider, John F., Publisher, inc,
Rigo Enterprises, Inc. 3
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Schober Organ Corp. . :. ..

Scott, H. H., Inc. g - R —
Sherwood Electronic Laboratories
Stromberg-Carlson, A Division of

GCeneral Dynamics Corporation (628

Tandberg of America, Inc. ... ... ..
Telectrosonic Corporation

Tung-So! A
University Loudspeakers, Inc.

Viking of Minneapolis

Weathers Industries
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TAPE-KARE KIT
Take Care With TAPE-KARE

* Cuts wow and flutter
% Increases freguency response
% Eliminates squeal

i italizes
Cleans, lubricates, revita
& and protects with SILICONE

TAPE-KARE

e sinq aead ricaner, tape s boed ibreont
x 21 o 4&E wn TAPI-KARL CLEANS . PROTICTS . PRESEIVES 3

i ' $2.00 List

e AT DEALERS EVERYWHERE’
g Write for FREE Catalog of ROBINS
Phono and Yape Accessories!

INDUSTRIES CORP.
FLUSHING 54 - NEW YORK
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