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© " INRECEIVING TUBES...
ADARKGHEATERS

From RCA—which in recent months has brought you the
revolutionary nuvistor tube, the dramatic Novar receiving  EXTENDED HEATER LIFE —Heater wire strength is much greater at lower
tube, new super-strength metallized ceramics, the vacuum- ~ operating temperatures. For example. a reduction of 350°K in
melted cathode, and S-311 high-dissipation plate material

operating tgmperature results in a 50% increase in ultimate tensile
. . p P strength of the wire, and a reduction of as much as 25% in internal
—now comes the latest in a proud list of contributions to 5 i & S T 3

. » x stresses which may occur during heater cycling.

tube making: “DARK HEATER”.

. - . REDUCEOD LIKELIHOOO OF HEATER FAILURE —The smaller thermal change
The “"PARK HEATER” is a key to greatly extended life and
improved performance of receiving tubes.

SPECIFIC AOVANTAGES TO YOU INCLUDE:

during heater cycling, and the greatly reduced operating tempera-
tures mininize the tendency toward reerystallization and burnout.

The “DARK HEATER” operates at greatly reduced tem-  CONSTANT HEATER CURRENT—The “DARK HEATER” exhibits an excep-
peratures—as much as 350°K below the 1500 to 1700°K  tionally stable current characteristic throughout its life. This feature
of the “White” heater. The unique dark surface radiates is especially Uesirable in maintaining a constant cathode temperature.
heat more efliciently and improves the transfer of heat to REDUCED HEATER-CATHODE LEAKAGE AND HUM—AC leukage and hum
- are significantly reduced through the use of the “DARK HEATER”.

This improvement is most startling because it eliminates “spike™ or
pulse leakagde currents sometimes present in other heaters. In addi-
tion. the reduction of heater temperature serves to reduce both AC

and DC leakage from heater to cathode. and heater emission to
For more information on what this dramatic advance in heater design other tube electrodes.
can mean to you in vour equipment, see your RCA Field Representative.

IMPROVED MECHANICAL STABILITY—The cooler operation of the "DarK

HEATER” minpimizes changes in heater shape during life. reducing
the possibility of heater damage and heater shorts.

GREATER SAFETY IN VOLTAGE RATINGS —Cooler heater operation pro-
vides a greater margin of safety in present H-K voltage ratings.

the cathode. Thus the required cathode temperature is

attained with the heater operating temperature lowered to
approximately 1350°K.

The Most Trusted N: i Fl . RCA FIELD OFFICES: East: 744 Broad St."Newark 2, New Jersey, HUmboldt 5-3900
1e Most Trusted Name 1n Electronics Midwest: Suite 1154, Merchandise Mart Plaza, Chicago 54, WHitehall 4-2900
RADIO CCRPORATION OF AMERICA

West: 6801 East Washington Boulevard, Los Angeles 22, Calif., RAymond 3-8361
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You wanted
FM Stereo
Multiplex!
Sherwood
has it

now!

Be first

at your
dealer’s
showroom!

The Sherwood S-8000
is the first FM Stereco

Multiplex receiver.
$299.50

For complete information write
department 6A

SHERWOOD ELECTRONIC
LABORATORIES, INC.

4300 N,California Ave.,Chicago 18, illinois
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3 Saul J. White
Chilef Engineer, Audax, Inc.

No. 4 . . . “OUR NEW SOUND RADIATOR"

The bombardment over the past few years of
sophisticated and crackpot cabinets and speaker
systems, reminds me of the legend of ““The Em-
peror’s Clothes.”” Like the myopic citizens in this
fairy tale we have kidded ourselves. We have been
clubbed to insensibility by ad writers of “‘revolu-
tionary” enclosures, ‘‘new discoveries’” and ‘‘the
final break-through”. I too have been admiring the
Emperor’s fine clothes, when in reality, as the
child pointed out, the Emperor was stark naked.

Over the past few years I have had occasion to
test some three hundred cabinet designs. These were
mostly variations of the bass reflex and the closed
infinite baffle types. Measurements were taken of
competitive designs, models of patented enclosures,
etc. I have tested all manner of ports, ducted and
unducted enclosures, collateral resonating cavities,
cabinets having flapper valves, others filled with
helium, some having rubber membranes and vibrat-
ing paneis, and dozens and dozens of different
shapes and cabinet configurations. Some of these
were submitted to us by hopeful inventors such as
one simulating a scaled-up model of a human
larynx; others were of our own conception.

It recently struck me that of all the hundreds of
measurements in my file, not a single one concerned
a simple flat baffle, or an open-back enclosure! I
too had been dazzled by the Emperor’s hypothetical
adornments. Amateurs and schoolboys had been tak-
ing over the engineers’ sovereignty.

It sometimes happens that certain theoretical
shortcomings prevent for years the introduction of
a device without it ever being tested under practical
conditions. For instance, the open back or flat
bafflle speaker has had no acceptance among design-
ers because our textbooks tell us that such a bafile
results in the disappearance of low frequencies due
to cancellation of front and rear waves, and that its
bass cuts off at 18 db per octave. When measured
outdoor or in an anechoic room there is a very sub-
stantial loss of low frequencies perpendicular to the
axis of the speaker. Thus, the radiation contour
for uniform output has the appearance of a figure
‘8’. This class of flat open back speaker is known as
a di-pole radiator because it is assumed to propagate
sound in two narrow opposing beams.

Recently, listening to one of our experimental
speakers incorporating certain of the foregoing
principles and mounted on a 21” x 25" baffle set in
a 4 inch frame, we were surprised at the quantity
and quality of the bass. Measurements in our
anechoic sound room indeed showed low f{re-
quency losses which did not correspond to what we
heard in a semi-live listening area. Further re-
sponse measurements in a living room showed an
entirely different and enhanced picture. Normal
room reflections and the inevitable low frequency
standing waves developed what seemed to be a
360 degree sound field.

We found an abundance of clean bass and in-
stead of two beams of sound, we could place cur
favorite armchair in any position with very little
change in quality or level.

Naturally, these listening virtues merited further
objective studies and we have come up with a really
realistic speaker using the oldest of baffle principles,
but with certain changes in concept for which
patents have been applied. The Emperor wears no
phony clothes.

We have added refinements to produce a broad
band resonant area; we keep distortion to an in-
significant value. The final effective resonance is
that of the free air resonance of the speakers them-
selves, as a given speaker can resonate no lower.
There is no stiffening action of confined air as in
closed-back cabinets. There is no cavity resonance
due to the air-mass-stiffness as in closed-back sys-
tems. There are no mid-frequency reflections bounc-
ing around inside the cabinet which usually shows
up as mid-range peaks and dips. There are no
vibrating Eane]s, no_reflecting surfaces, no gim-
micks or hog-wash. We have simply gone native.
More information at my lecture, next A.E.S. Con-
vention.

_If you are interested in this speaker write me for
literature on Audax Sonoteer Model CA-70.

AUDAX, inc., Div. of Rek-O-Kut Co., Inc.
Engineering Dept.
38-19 108th St., Corona 68, N. Y.

Manufacturers of Fine Speakers

=N

JOSEPH GIOVANELLI™

Nore: I have had to handle a tremendous
amount of ecorrespondence from readers.
Because of the amount, some questions
will not be answered as soon as I would
like, or as soon as you would like to receive
them. I don’t want to rush my work be-
cause I wish to give you all the same service
I have tried to give you from the inception
of this question-answering service. The
questions which will take the longést to
answer are those where diagrams must be
drawn, and those with sechematies aceom-
panying them. Bear with me—you will hear
from me as soon as possible.

All letters are acknowledged and all ques-
tions answered regardless of the suitability
of the material for use in the column, This
way all ean have a chance at gettink the
help you need.

Another thing which ean slow down my
reply to you and to many others, too, are
those letters which do not contain a
stamped, self-addressed envelope. If you
figure the time it takes to address enve-
lopes and to put stamps on them, you can
see that much time will be lost which could
be spent answering your questions. Of
course, those of you in foreign cougtries
probably cannot ecomply with this request,
partly because of the lack of reciprocal
postal agreements and partly because of
the added expense of airmailing the extra
envelope. Naturally, I do not expect vou
people to include a stamped, self-addressed
envelope with your material. But the rest
of you—please send it to me. Thanks very
niuch.

A special thanks, too, to those re: ders
who have written me lately merely tT say
that the material T sent them was of! help
to them. It is nice to know that you would
take the trouble to say that what I wrote
was of help. All too often we write only
when we have some complaint, and it is
very nice to know that there are those who
will write just to say thank you. To you I
say “thank you”.

Along this same line, I am very happy
to be able to say that I receive very few
letters critical of the approach I take in
condueting “Audioclinie”. This is really
very surprising to me considering the tre-
mendous number of letters I answer and
the even larger numbers of people around
the world who read this column.

O yes, one more thing. I would appreeiate
it if you local readers would write me about

* 3420 Newkirk Awe., Brooklyn 3, N.Y.

WWW ammernceriadiohigtery com

your problems with sound reproduetion,
rather than to phone me as some of you
have done in the past. I ean give you better
help by mail.

Now to the work at hand . . .

Phase reversal in Preamplifiers

Q. It is obvious that you can make a
switching circuit at the speaker terminals
of a power amplifier which can serve to
reverse the phase of one speaker—useful
for stereo. However, you just can’t reverse
output terminals of a preamplifier, if that
is where you want to inlroduce the phase
reversal. Some preamplifiers do have this
feature. How is it accomplished? Name
Withheld.

A. You are, of course, correct in your
statement that merely reversing the leads
of one of the output econnectors of the pre-
amplifier will not give the desired result.
The ground terminal of the preamplifier
will be connected to the hot input terminal
of the amplifier, and tremendous amounts
of hum would be the result. If the impe-
dance of the amplifier and preamplifier
were very low, perhaps the hum factor
could be minimized, but it is really too
much of a chance to take.

Fortunately, there is a way around the
problem. In a power amplifier this same
problem comes up—at least it does when
the output stage of this power amplifier is
a push-pull configuration. In order to op-
erate the push-pull amplifier in the proper
manner, a 180 degree phase difference must
appear between the grids of the stage. This
phase difference must, however, be so ar-
ranged that the two voltages eomposing it
are at equal amplitudes. This condition is
achieved by the use of a phase inverter, or
more properly a phase splitter since this
stage does not merely invert the phase,
but provides two signals in proper phase
relationship.

However, aren’t these the very same con-
ditions we want in our preamplifier? The
answer is of course, that this is the very
thing we want, except that we don’t neces-
sarily want to have both signals simul-
taneously. All we have to do, therefore, is
to make use of the well-known cathodyne
phase splitter, in which half of the load for
the stage is in the cathode circuit and half
of it is in the plate circuit. If each of
these impedances is made low, this phase
splitter could be used as the output stage of
the preamplifier rather than the cathode

AUDIO e JUNE, 1961
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Outsells -because it
outdoes all other high fidelity
record players...changers
and turntables alike!

8 mcnths of rising acceptance . . . rising demand . . . rising
acclaim by satisfied, enthusiastic owners and critical, knowl-
edgeable dealers throughout the country . . . this is the back-
ground for the unmatched success of this unique instrument.

Never before has there been a record playing unit with so
much to offer. Now thoroughly proven in use, the Type A
remains the first and only one of its class . . . the step be.
yond the changer . . . the step beyond the turntable . . . the
realization of everything desired in a record playing device.
Garrard, with over 40 years of manufacturing experience,
and with its highly developed production and quality-control
procedures, holds the Type A to precision tolerances, pro-
viding positive assurance of excellent performance. See the
Type A at your dealer. Ask him to reserve one for you. $79.50

s

AUTOMATIC TURNTABLE
GARRARD’S =

LABORATORY
SERIES

TYPEA

(FL\
C = ) sized,

e The Type A tone arm is
the only true dynamicatly-
balanced arm on an auto-

matic unit. It has a sliding counterweight and a built-in

The turntable is full-
heavily
- "‘F—‘ — weighted (6 Ibs.), bal-

anced, cast and pol-

3 The new Laboratory A great plus feature is

. Series Motor js a automatic play — with-
% completely shielded ——outcompromise.
4-pole shaded motor Garrard’s exclusive

calibrated scale to set and insure correct stylus tracking ished. It is actually two turntables developed by Garrard especially for pusher platform changing mechanism
force. You may use any cartridge, whether designated as  balanced together—a drive table inside  the Type A turntable system. It in-  makes the Type A fully automatic, at
professional or otherwise, with assurance that this arm  and a non-ferrous cast table outside— sures true musical pitch and clear your option, and affords ths greatest
=it track the stereo grooves perfectly at the lowest and separated by a resilient foam bar- sustained passages without wow, convenience, reliability in operation

pressure recommended by the cartridge manufacturer. rier to damp out vibration.

Fer your copy of the comparator guide, write Dept. 6F-11, Garrard Sales Corp., Port Washington, N. Y,

flutter, or magnetic hum.

and protecnon to records available.

world'’s finest

WWW ammeraaradieohietary com
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HEAR

YOUR RECORDS

FOR THE

FIRST TIME

AS THEY

WERE

MEANT

TO BE

HEARD ...

WITH

- ] 3
i B

WEATHERS PROFESSIONAL
STERED PICK-UP SYSTEM

now available for home use!

It took five years of painstaking research and uncompromising design
to develop what is undoubtedly the world’s finest pickup system. To
accomplish this amazing engineering feat, Weathers created the unique
#Amplified Bridge-Circuit”. This is at the heart of the pickup . . . with it
you achieve a freshness and fidelity of sound that defies duplication by
any other pickup system! Weathers professional pickup reaches down
into your records’ grooves where they’ve never been touched before . . .
makes old records sound like new. Sturdy, light-in-weight tone arm floats
gently down on your discs, tracking with a force of less than 1 gram . ..

protecting your valuable records from damage and wear for a lifetimel

Audiophile Net ......oocoovorvmnminreieriines $129.50
{Complete with Weathers Stereo Tonearm)
With 33% Turntable ... $189.45 complete

Your present Weathers FM or regular system can
be easily converted by ordering the Weathers Con-
VETSION KO oo veembimasisssn, e S5, ik $91.00

Write for free folder and name of your nearest dealer to:

WEATHERS INDUSTRIES

A division of Advance Industries, Inc.

66 E. Gloucester Pike, Barrington, N. J.
Circle 4A

WWW._amerdcearadioRistery com

follower so often employed. The output
terminals would be connected between
ground and the “hot” side of a single pole
double throw switeh, Position A could be
connected to the cathode eircuit coupling
capacitor, and position B could be wired
to the plate circuit coupling capacitor.
Naturally, you do need the coupling capac-
itors to prevent the d.c. voltage from ap-
pearing in the output. Position A would
be phase normal, and position B would be
“phase reversed”.

The other channel in the preamplifier
would have the conventional cathode fol-
lower in its output stage. A cathode fol-
lower does not invert the phase of the signal
feeding it; neither will the phase be in-
verted in the cathode half of the phase
splitter, and this is why position A of the
switeh gives you ‘“phase normal”. This
assumes, of course, that the preamplifier
contains the same number of stages per
channel, and this is most often true.

Negative feedback

Q. Many voltage amplifier circuits achieve
negative feedback by connecting the feed-
back from the output of the second stage
to the cathode of the first stage. Well, I
guess I should have said that the output of
the second stage is taken from the plate.
Anyway, I can’t see how this will give you
negative feedback, and I will explain why.
I think I can do this best by showing the
signal on ome half of a cycle. Let’s say
that the grid goes positive. This means that
the cathode of the first stage will also go
positive because the tube is drawing more
plate current than it did with zero signal.
This makes the plate of the stage go nega-
tive for the same reason. This negative
voltage is passed to the grid of the mext
stage, and everything is reversed, with the
plate of that stage going positive. The out-
put from this plate circuit is fed to the
cathode making the cathode go even more
positive than before, and this should in-
crease the signal to the mext stage and so
on. What do you think? Allen Sullivan, San
Francisco, California.

A. Your tracing of the signal is correct
in all particulars. However, the conclusions
drawn from what you have observed are
incorrect, and I shall try to explain why.
Let’s say for argument’s sake that the grid
of the first stage is directly connected to
ground. Suppose that I introduce a signal
between the cathode and ground, across
the same cathode resistor to which you

(Continued on page 71)

THE NEW KLH MODEL TEN
SPEAKER SYSTEM

Is smaller than our other hwdds,
Costs less than our other models,
Operates with a 12 watt amplifier,
And - has the KLH sound.

KLH RESEARCH AND DEVELOPMENT CORPORATION
{30/ CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS

Circle 4B
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NEW SONY_Sterecorder300

4 TRACK & 2 TRACK STEREOPHONIC RECORDER

Here, through your fingertips, you take complete control of
sound, blending it to magnificent perfection.

A great symphony to record? With this superb instrument
you are a professional. Touch your stereo level controls —
feel that sensitive response. Dual V.U. Meters show precision
readings as you augment the strings, diminish the brass. The
richness of that low resonance is captured with your bass
boost. The strength and delicacy of every sound —now yours
to command.

On Sule only at authorized dealers, known for integrity.

SONY HILITTTIT] 7% tpeuay to Stereo

Four and two track, stereo and monophonic,
recording and playback. the Soxy STERECORDER
300 — with its hysteresis-synchronous motor,
built-in stereo pre-amps and power amps, and a
dozen more professional features — is truly the
ultimate in tape recorder engineering. $399.50,
complete with two dynamic microphones, two
extended range stereo speakers all in one port-
able case. For custom mounting, $349.50.

Other new Recorders from world-famous Sony :
262-SL $199.50 — 4 and 2 track stereo play-
back. 4 track monophonic recorder. Sound-with-

sound for language, voice and music students.
Complete with F-7 dynamic microphone.

262-D $89.50 — A complete 4 and 2 track
stereo recording and playback tape transport.

101 $99.50 — Bantam transistorized precision
dual-track monophonic recorder. Complete with
F-7 dynamic microphone.

For literature and name of nearest franchised dealer, write Superscope, Inc., Dept. 7, Sun Valley, California.

AUDIO o JUNE, 1961

WWW ammeraaradiaohietary com
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FOR

magnificent sound

o

TARZIAN TAPE

engineered for highest fidelity

.

High Output—can accept signals
with dynamic range to realize the
full potential of even the finest
professional equipment.

e

Wide-Range Response—virtually
flat response for all recording fre-
quencies.

*

Low Distortion—distortion is less
than 214% at maximum record level
as measured by Navy Specifica-
tion W-T-0061.

L ]

High Uniformity—uniformity with-
in a 1200-foot reel is within plus
or minus ¥ db. A new oxide for-
mula and special selectivity of
oxides protect recording heads
from wear and prevent abrasion.

°

Humidity and Temperature Pro-
tection—special coating, prim-
ing, and binding techniques help
keep Tarzian tape in new condi-
tion longer in ordinary good tape
storage conditions.

Given great sound in the first place, Tarzian
Tape will keep it for you, and give it back
undiminished and undistorted. It is a tape
of truly professional fidelity, worthy of ygur
most valued recordings, at a price that lgts
you use it for all your work (or play).

The proof is in the listening...of course.
But you can see the smooth, tightly bonded
oxide surface that doesn’t flake, that does
run smoothly without abrasion and without
contributing to wow or flutter. Hold a reel
to the light. You can see that Tarzian Tape
is wound on the reel at perfect tension.
You’ll find a written replacement guarantee
in every box. The box is well made, with
ample identification space. You’ll see that
the tape is factory sealed in a plastic bag,
with labels and a tape-end clip included.

Try Tarzian Tape. Summon the keenest
and most discriminating ears you know.
Tarzian Tape has what they, and you, will
appreciate—highest fidelity! Available pn
standard 3-, 5-, and 7-inch reels and in pro-
fessional lengths on reels or hubs, 115 or
1 mil acetate. Ask your dealer. If he cannot
supply you, send us his name and we will
see that your needs are promptly supplied.

Helpful new booklet free on request:
“The Care and Feeding of Tape Recorders.”
Note: Tarzian Tape on Du Poni Mylar bgse
will be available shortly. Your inquiry is invited.

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM,Tuners » Closed Circuit TV Systems o Broadcast
Equipment o Air Trimmers » FM Radios » Magnetic Recording Tape » Semiconductor Devices
MAGNETIC TAPE DIVISION ¢ BLOOMINGTON, INDIANA

Export: Ad Auriema, Inc., N. Y. ¢ In Canada, Cross Canada Electronics, Water/oo, ont,
Circle 6A
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LETTERS

Conversions to “Interconversions’

SIk:

For the case where output declines with
frequency due to a simple RC equaliza-
tion cireuit, the article on “Interconversions
in Equalization Terminology” in the March
issue presents the following formula to
convert the loss at the 3-db-down point, 7,
to the loss at 10,000 cps:

I"710.000\*
db loss =20 log (10’?00> +1

A simpler formula is:

1 2
db loss =10 log [( 0’?00> +1]

This has two advantages. It eliminates
obtaining the square root of the quantity
under the radical sign, and it is easier to
multiply by 10 than by 20.

Letting F represent the loss at a desired
frequency, a generalized statement of tle
formula is:

F 2
db loss =10 log [(7)4-1]

Where the equalization circuit produces
rising output with frequency, the formula
may be converted to:

F 2
db gain =10 log[(?>+1:|

HERMAN BURSTEIN,
280 Twin Liane E.,
Wantagh, N.Y.

Triode Transformers

SIk:

Referring to the article “Triode Opera-
tion of the 88’s” by Robert M. Voss und
Robert Ellis in the March issue, readers
will be interested to learn that Messrs.
Partridge Transformers Ltd., of England
do manufacture an output transformer es-
pecially designed for KT88’s in triode op-
eration.

This transformer, Number 3 of the CFB
series, represents the perfection of the
popular WWEFB/0 series by the use of new
materials and techniques. Use is made of
the latest grain-oriented strip-wound “C”
cores. This component is intended for
equipment reproducing the full audio band
width with the very lowest distortion of
any kind. The complete unit is hermetically
sealed for all climates.

Uvtra ELECTRONICS, LTD.,
(Sole Partridge U.S. Agents)
235 East 60th St.,

New York 22, N.Y.

“Third Man” Search

SIR:

Tor some time I have been looking for a
stereo tape recording (four-track, 712 ips)
of the “Third Man Theme.” I am search-
ing for the song as it was played in the
movie, “The Third Man,” with the zither
and aceompanying instrumentation. I am
certain that if anyone can help me, you
should be able to. If the song is not avail-
able on tape, then perhaps it is available
on stereo record, and I could dub a tape
from this.

If any of your readers has such a tape
or record, I would appreeiatec learning of
its source.

Lr. Cor. Dayrox F. BrOWX,
Hq. PACAF,

P. 0. Box 227, APO 953,
San TFranciseo, California
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! o announces its new
aﬂge VI” complete line of

PROFESSIONAL
AUDIO PRODUCTS

1 Here are only a fTew of the modern Langevin components
designed expressiy for the critical requirements of

3 Dimensional Sound Recording and Reproduction.

e

[

Model AM-5116-B

Ei?b $105.00 Professional
T ]f Net, with tubes
56
&

POWER AMPLIFIERS
A complete line from 8 watts to 50 watts,
buiit for continuous, year in, year out
duty cycle. Cabinet and Rack Mounting.

LOW LEVEL AMPLIFIERS . Mode! AM-1385-G Mode| 101-D \
Miniaturized Plug-in, ultra low noise and I'h..-;- 8 watts, with 50 watts, with
dependable. Preamplifiers, Program ampli- tubes — $150.05 tubes — $279.60
fiers and Boosters, Professional Net. Professional Net.
el PROGRAM EQUALIZERS—miniaturized
 CCY N e . _
- o No tubes required. Passive EFFECTS FILTERS

miniaturized printed circuit
networks give variable hi-lo

2 Models Hi-pass Lo-pass 10
points of cutoff in compact,

L | t lies
VU METERS AND PANELS equalization at 40, 100, 3, 5, D4t onening assembli

Available in single, double and triple chan- and 10 keps in 1% inches of (Hi-pass)
nel units with ganged range extenders, horizontal panel space directly $135.00 Profess|°na| Net
{ndependerzt pmgter sgt7 0\6aorlatble $%a(;g)g% over the mixer. Model EQ-251-A (Lo-pass)
ion resistors. From 0 g pass
Professional Net, $260.00 Professional Net. $125.00 Professwnal Net

Modern Attenuator Line Geared to 3-D

STRAIGHT LINE MIXERS ROTARY MIXERS LANGEVIN‘S EXCLUSIVE

ANl available in Single, Double and Tripte Ar- PAN-POTS
rays along with Faders VU Range Extenders,

1 to 6 gangs Rotary Impedance Matching Networks, De- ;%’,0225'{,']‘;"'2&33"},‘eﬁ}f
cades, Gain Controls. From $11.50, Profes- 2 types: 1 channel into
sional Net. 2 channels and 1 channel

into 3 channels. Avail-
From o

$40.00 to $265.00
Professional Net.

& ER— able in horizontal or o
: rotary styles. From $24.00 -
q & to $165.00 Professional Net. ]

; TELEPHONE KEYS FREE s$1.00 valve — g4 Page catalogue
@ g & Long springs, pallad- . . 5 and instructions on how to huy.

ium crossbar contacts,
press-welded frame,

dependable. Available

KNOBS AND DIALS in all forms; tab han-

Langevin offers the RCA type Mixer Knobs dles optlonal. Also

and Instrument Knobs. WE type knobs also Jacks and Jack Strips.
available. Both styles in all colors. From $4.35 to $11.50 Professional Net.

See your Langevin Audio Praducts Distributor, or write today to:

I| _|I.|L"|III|,||.J l.Il'l

Langevin | P A

Audio Progress

A Division of Sonotec Incorporated

503 50. GRAND AVE., SANTA ANA, CAL.F.
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CHESTER SANTON*

The symbol ¥ indicates the United
Stereo Tapes 4-track 72 ips tape
number.

Peter Sellers and Sophia Loren
Angel S 35910

This recording apparently was a spare time
project that evolved while Sellers and Mixs
Loren were filming “The Millionairess.” No
material from the film was used in the record-
ing sessions held in London and Rome but the
zany songs are in keeping with the mood
established before the cameras. The high
points of the album, for me at any rate, are
the unfailing antics of Peter Sellers. His imi-
tation of Ale¢c Guiness is one of the very best
things he's done on records. In Ukulele Lady
we encounter i compreliensive recreation of a
corny song hit of the Twenties. The nasal
vocal refrain is made doubly convincing with
the deliberate application of old-style groove
clicks and record wow. The cleverest stunt on
the record will have listeners seeking a four-
speed turntable in order to tigure out what
Sellers did to Gershwin's Lady Be Good at a
recording speed of 163 rpm. The result is
quite amusing at normal speed. Those in 2
position to try the slower playback will dis-
cover that, oddly enough, the orchestral ae-
companiment makes sense at hoth speeds.

Wild Stereo Drums
Capitol ST 1553

Ever since the day when percussion record-
ings exploded on the industry’s sales charts,
there has been speculation relating to the day
when all major labels might have to join the
parade and issue albums with dots all over
them. Most of the majors, although unwilling
to succumb to the dot treatment, have been
issuing a steady stream of percussion re-
leases. Capitol, in this album, presents an in-
teresting study in reluctance. The jacket’s
front cover carries a low-key bhoto of a
kettledrum but the reverse side blossoms with
a faint harvest of dots. They're barely visible
at arm’s length but will convey the message
to the fellow wlho refuses to buy a percussion
release unless dots are somewhere in evidence.
Along with otlher responsible labels these days,
Capitol has gone about the task of recording
a melange of skins (big-band drummers, Latin
rhythm specialists, and drill-field eymbals and
drums) with the conventional tools of the
trade. The Tower men in Ifollywood placed
their faith in the simple virtues of good range
in frequency and dynamies—and let it go at
that. The large drums are as full throated as
any you'll hear on stereo disc. I’erhaps the
best clue to the honesty in the engineering
approach is the unigue quality of the upper-
most region of the celesta and the tiny Chi-
nese cyvmbal tree. Easily made strident with
an unsuitable mike or recording curve. these
instruments emerge from the speakers with
the innocent yet penetrating shyness of the
real thing. The record begins with a trio of
drummers rousing the countryside from a
vantage point in Billy May’s orchestra. In the

* 12 Forest Awve., Hastings-on-Hudson,
N. Y.
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Pepe Dominguin and Les Baxter workouts for
Latin percussion, the abrupt left-right sepa-
ration depends more on deployment of mun-
power in the studio than upon channel switeh-
ing at the console. The only concession to spe-
cial effects oceurs in the two segments featur-
ing drummer Dick Harrell. There. contrary to
normal practice, the drum parts were re-
corded first. Other instrumental parts were
scored later and then recorded over the i"nitiul
track. In this way, they end up accompanying
the drums.

Peter Nero: Pianoforte
RCA Victor LSP 2334

Victor has launched a new pop pianist with
enough on the ball to dethirone one or two
ranking keyboard favorites. It seems to be an
axiom in the record business that a good-sell-
ing pianist can take care of most of the bills
of an average-size firm. If he keeps up the
pace set in his first release. twenty-sixjyear-
old Peter Nero should have the 24th street
mortgage paid off in no time. With a eonfi-
dence that only an adequate grounding in the
classies ean provide. Nero pluuges into ballads
and swing favorites with equal verve. There's
an unforced exhilaration in his style that
spreads to the accompanying orchestra under
the direction of Marty Gold. He interwgaves
a fleeting reference to Rachmaninoff im My
Funny Valentine and a longer span of Chopin
in Night end Day, RCA's engineering depart-
ment has fallen into step with a piano pickup
that is remarkably elean. If you're still| bar-
boring doubts about the eapability of the
stereo disc in reproducing a close-up piano
try this one with one of the cartridges of
flatter response introduced in recent months.
Played with a pickup that slopes off abruptly
in the high end, this is just another piano
record. A genuinely wide-range pickup of a
design that has been on the market for/ only
six or eight months may change your mind
about the record-—and the performer.

Bobby Hackett: Dream Awhile
Columbia CS £402

No sooner had some of us concluded |that
nothing new was left up the sleeves of the
record industry, when Columbin comes along
with a release which, in stereo at least, estab-
lishes n most refreshing combination of sound.
First, they decided to flood a =pacious organ
studio with the several layers of tone fur-
nished by a four-manual Wurlitzer pipe organ.
Atop these layers was then placed the glowing
sound of Bobby Hackett’s trumpet. This some-
what improbable combination works surpris-
ingly well. With stereo maintaining the nat-
ural dispersion of sound, there is less| pile
up of sound from the organ and the trumpet
has every chance to hold its own. The| bal-
lads, understandably, were selected for leusy
flow and Glenn Osser's arrangements arc the
final touch in an unexpected feast.

Les Paul and Mary Ford: Lover’s Luau
Columbia CS 8086

l.es Paul’s first stereo record has a rather
unusual history. It offers a good clue to the
wide gap that separates the master tapejand
the commercial disc in these formative jears
of the two-channel medium. This track-upon-
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traek recording, with Les playing all the gul-
tars, appeared first on a solely mono basis in
the spring of 1959. For some reason, Colum-
bizx Records decided not to bring out a stereo
version at that time. Exactly two years later,
the stereo disc comes along. I'll wager that
the same 1959 master tape was used for this
release. If such was the case, we now have an
excellent illustration of the superiority a
master tape still enjoys over the recording
that is sold to the public. Using top-grade
equipment of his own design, Les Paul has
always turned out master tapes of exceptional
transient response. Now that stereo lets us
listen to each separate guitar as they form a
line across the listening area, we can appre-
ciate the know-how applied in this special
field.

Farewell to ¢ Formula
Riverside 95022
World War | Fighter Planes in Action
Riverside 95508

These recent specialties from Riverside are
bound to have intense appeal in some quar-
ters. “Tarewell to a Formula'” contains the
sounds of 21-litre Grand Prix cars as re-
corded at Riverside, California in preparation
for their final competition appearance. In
time, the cars’ last race, held on the twen-
tieth of November in 1960. is sure to be a day
of increasing historical importance to fol-
lowers of the Maserati, Cooper, Lotus, and
BRM.

Anyone who has read fictional or historieal
accounts of the aerial dogfights of World War
I will find fascinating listening in the other
Riverside stereo album. Aviation buffs who
have concentrated on that romantic era will
go into an “Immelmann turn” the first time
they spot the record jacket in a store window.
Planes of that vintage in operating condition
are prized collectors’ items. Heard in the air
or on the ground in their original state are
six of the most famous and widely used en-
gines of the war. The Sopwith *‘Camel,” Pfalz
D-12, $tandard J-1. Nieuport 28, and Curtis
JN4D are represented. B3old stereo underlines
the crochety individualism of motors that
range from the 90 Lhorsepower Curtis “Jenny”
trainer to the 420-horsepower Liberty engine
used in the English De Haviland DH-4 which
later became America’s first air mail plane.

Persuasive Percussion, Vol. 3
Command ¢ RS 4T 817

On an over-aull basis, the tape fan appears
to be several months behind the record col-
lector in keeping up with trends that domi-
nate the music market. This Command series
may be old hat to the disc buyer who likes to
keep abreast of things but the bing-bang boys
are still going strong on tape. The spring pop
releases have been dominated by the Com-
mand and Time labels and the end is not yet
in sight. The venturesome tape user, if his
will power is low enough, ean now lose him-
self in such exotie items as “Gypsy Strings”
and “I’ercussion.” The third volume of “Per-
suasive Percussion” offers, at least, the stabil-
ity of seasoned performers. These include Doc
Severinsen and Mel Davis. trumpets; guitar-
ist Tony Mattola, the trombone of Iiobby
Bryne and a percussion section featuring Don
Lamond, Clif Leeman, Artie Maortti and Sol
Gubin. Willie Rodriquez was in charge of the
l.atin hardware.

Deutschmeister Band: Sousa Marches
Westminster €y WTC 145

This entire production leaves something to
be desired in normal listening pleasure. art
of the problem lies in the decision of the small
Deutschineister band to record a program
that is more ambitious than those whieh first
established its reputation in this country. The
band’s normal repertory—one in which it
stands unique—is the completely unpreten-
tious march music of Central Europe playved
with the gusto of a group not expecting to be
taken too =seriously by holiday strollers in
search of light diversion. When the Deutsch-
meisters buckle down to serious stuff intended
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FISHER MPX-100

Multiplex Stereo Adapter

WITH EXCLUSIVE

You've read the thrilling news that the F.C.C. kas finally approved Multi-
plex Stereo broadcasting on FM! Starting June 1st FM radio stations will be
permitted to broadcast multiplex stereo—and FISHER is ready with the adapter
you will need to enjoy this remarkable new stereo service!

The FISHER MPX-100 has the exclusive ‘Stereo Beacon’ that eliminates all con-
fusion — locates the MPX broadcasting station immediately! One of the two
jewel lights on the front panel is the ‘Stereo Beacon’ which flashes brightly
whenever the tuning indicator reaches a station that is broadcasting in multiplex
stereo! The second jewel light indicates when the unit is in operation. Only
FISHER has ‘Stereo Beacon!’

yHE BIEH N

@ @

i
=

Use This Coupon

FISHER RADIO CORPORATION
21-29 44th Drive, Long island City 1, N. Y.

MPX-100 is self-contained and self-powered. It can be used
with Fisher FM tuners, receivers and other tuners having
wide-band ratio-detector design with MPX output. It can
be placed side-by-side with your present tuner or amplifier.

No additional inputs to your amplifier are necessary be- E Ficeselsend coml?lete e rurelonkhe =
cause of the feed-through connections of the MPX-100. [ MPX.-100 and Fisher tuners. [ ]
The stereo balance control on the front panel permits easy =
adjustment to achieve optimum stereo separation and bal- m Neme |
$89.50 B =

= Address. =

BoCity State m

A-3
EXPORT: Telesco laternarional Corp., 171 Madison Ave., N. Y. 16, N. ¥« ln Canada: Cancdian Morconi w
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NO BETTER SOURCE FOR SPECIALIZED
TRANSFORMERS THAN THE EXPERTS AT

(®PEERLESS

Since 1935, Peerless has been the pioneer —designing and manufacturing
transformers of the highest reliability to most-exacting specifications of the
electrical and electronics industries. A policy of creative engineering, pre-
cision construction and rigid quality control has given Peerless acknowledged
leadership — particularly in the design of specialized units. Pioneering in
miniaturization, Peerless has also established the industry standards for
reliability in sealing and ruggedness of packaging. Products range from
units 1/10 cubic inch to more than 20 cubic feet, from fractional voltages
to 30,000; from less than 1 cycle to almost a half megacycle; in 1, 2 and
3-phase or phase-changing configurations. Constructions cover the range
from open-frame to potted, hermetically-sealed and vacuum-impregnated
units. Whatever your transformer needs, Peerless can design to your specifi-
cation and deliver in quantity. In addition to the units shown here, Peerless
has solved these special problems:

Miniature Inductance Unit, 4.85 henrys {£7%) at 150 ma, DC

Miniature 400-cycle Filament Power Transformer far airborne operation
Miniature Power Transformer, 3-phase, 400 ¢ps ta 1, 2 and 3-phase
Miniature Audio Input Transformer, low-level input

Miniature Hermetically-Sealed Output Transformer, 400 cps, high level

LOW VOLTAGE, HIGH CURRENT AUDIO
OUTPUT TRANSFORMER 16595

Single -phase, oil-immersed unit rated at
power level of 26KVA, Frequency response
of =.5 db from 20 cps to 5 KC, Above reso-
nant frequency, at 28 KC, attenuation slope
and phase shift are smooth and without
irregularity. Suited to such applications as
driving high-power shaker tables.

20-20 PLUS SHIELDED INPUT

TRANSFORMER K-241-D

Small size for such superb performance. Frequency
response, 1 db: 10 to 25,000 ¢ps. Primary bal-
anced to attenuate longitudinal currents in excess
rof 50 db. Secondary may be used single-ended or
in push-pull, Electrostatic shield between primary
and secondary has 90 db electromagnetic shield-
ing. Maximum operating level, 18 dbm.

Whatever your transformer needs, Peerless engineers can design
to any military or commercial specification and manufacture in
any quantity. See REM for complete catalogue of standard units
or write for information to Dept. A-6-PE.

PEERLESS

wRoRL

ELECTRICAL PRODUCTS

A DIVISION OF ALTEC LANSING CORPORATION
6920 McKinley Avenue, Los Angeles .1, California
N

Circle 10A
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for a heavyweight band, they're in for trouble.
They are certainly out of their element in
these twelve Sousa marches. The wayward
changes in tempo within a given march, how-
ever ingratiating they may be in an Austrian
novelty, are quite out of place in the sober
step of a Sousa favorite. Neither are the tech-
nical elements of this tape all that they might
be. The stereo separation is logical enough
but the distortion is on the pronounced side.

Esquivel: Infinity in Sound, Vol. 2
RCA Victor LSP 2296
Winterhalter Goes South of the Border
RCA Victor LSP 2271

Latin-American favorites and reverberation
figure prominently in these releases. In his
second volume devoted to imagination un-
bridled for stereo, Esquivel demonstrates that
he has been finding amusement in recent
trends in novelty records. There is certainly
more than a suggestion of humor in the way
he treats some of the favorite tricks of ar-
rangers-for-stereo these days. The injection
of comedy may make more palatable the other-
wise familiar stunts in the placing of voices
and instruments for maximum two-channel
surprise. Some of the tunes are so loaded
with far-out harmonies, all the clever touches
may not be apparent the first time. Latin spe-
cialties such as E! Negro Zumbon, Baia, and
Espana Cani receive their share of spoofing
along with swing standards. Isquivel takes
particular pleasure in pointing up, by means
of imitating voices, some of the sillier sounds
we've generally taken for granted in today’s
instrumentals. Although the illusion of space
is somewhat more contrived than usual,
the arrangement of Time on My IHands does
fill every foot of the recording area with the
sound of ticking—some of it real, the rest
produced by the orchestra. KEsquivelians
should find this one of his best releases.

ITugo Winterhalter confines his efforts to
domestic and imported Latin tunes but the
over-all effect of the album is definitely North
American. This is the lush approach earried
to an extreme. Then too, in the processing,
the whole thing tends to get out of hand. By
the time they tinish schmaltzing up the sound.
the guy with a decent system is hard put to
recognize the familiar characteristics of vio-
lins and cellos. Webster Hall, the scene of the
recording. does not possess the acoustie qual-
ity heard on this record.

The Three Suns: Fever and Smoke
RCA Victor LSP 2310

The deluge of percussion stereo recordings
has created more than one problem for estab-
lished performers in the popular field. With
a new breed of customer clamoring for the
cheap thrills of arbitrary stereo separation,
many of the name groups in the business have
heen faced with an unhappy choice. They
could remain on the inactive list until the
rage had run its course or they could attempt
to get in the swim through modification or
abandonment of their past formula. Events of
the past months have tended to elbow out of
the market some artists who have provided
variety and change of pace.

(Continued on page 28)
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THE NEW KLH MODEL TEN
SPEAKER SYSTEM

Is smaller than our other models,
Costs less than our other models,
Operates with a 12 watt amplifier,
And - has the KLH sound.

o’

H .

& l... senunen
.'j_ [(REN1]

KLH RESEARCH AND DEVELOPMENT CORPORATION
(0. CROSS STREET; CAMBRIDGE 39, MASSACHUSETTS
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New Invention Gives

PATENT PENL'ING

Totally New Sound!
FISHER

= T

THE FISHER XP-1
Free-Piscon, 3-Way System, 30 o
18,000 cycles. Mahogany, Wa -

nut, Charry .$129.50
Birch, scndeé . 12450

EXPORY: Teleico International Corp., 171 Moei on Ave. . N Y. B_N. E ¢ In Canedo: Canadian Marconi

AUDIO e JUNE, 1961

Here is the first breakthrough in
speaker design in years! The conventional
bass speaker frame, frequently the cause
of parasitic vibration, bas been elimi-
nated! The bass speaker and the entire en-
closure are a single inseparable unit. The
result is that fatiguing ‘enclosure tone’ is
gone. Uneven middle-frequency ‘caw’
quality is gone. Excessive treble hiss is
gone. In their place you will find the
music itself in direct, see-through contact
with the original performance, clean and
full-bodied! Listening fatigue is now a
thing of the past,

OUTSTANDING FEATURES OF THE XP-4

SPEAKERS: Four. 12” woofer with two-
inch voice coil. Two 5" mid-range speak-
ers ( AcoustiGlas-packed.) One two-inch
hemispherical high-frequency unit cover-
ing 120° to assure non-directional treble.
CONTROLS: Infinitely variable Balance
Controls for middle and high frequencies.
CROSSOVER: Professional-type, three-
way uses heavy air-core coils for the
elimination of distortion at crossover fre-
quencies. IMPEDANCE: eight ohms. 1215”
front-to-back x 24Y2” x 14”. Can be used
vertically or horizontally with equal effi-
ciency. Available in Makogany, Cherry,
Oiled Walnut ............................. $199.50
Also Birch, Sanded Finisk. ... 189.50

Prices Slightly Higker In the Far West

s

Y

T+= INSIDE STORY

HEM SE ERICAL TWEETER - de angle sound
(120') 1 om 2000 cps to well beyond the

cps
UpDEs ruts of human hearing.

2 MOAREL SPEAKERS - specumly designed
tor m <th 1esponse throughaut their range.

BAST  PCAKER-Revolutionay design {oat.
ent o ding) complelely ehminates con
Tionsl rame, produces full-bodied bass.

OTHER FINE FISHER SPEAKER SYSTEMS USE THIS COUPON

AT

FISHER RADIO CORPORATION
21-29 44th Drive, Llong Island City 1, N. Y.

: Please send data on the XP-4, Custom Stereo :

; m Installation Guide, and Complete Catalogues -

THE FIGRER XP-2  —ooud = -
Three high-compliaace speak-rs, : ame :
iacleding super-tweeter. Mahog- - -
any, Walrut, Cherry ... - Address -
Birc, samded - -

m City State a2 I

e e T e e e e e
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THE GOOD NEWS—
STEREO BROADCAST

Well, the first glossy photo of a real,
honest-to-goodness FM-multiplex stereo ad-
apter has just come in the mail (eost
$99.50), the F.C.C. decision on stereo broad-
cast is still a breathless bit of news—and
it seems I made another of my left-handed
prophesies. (A left-handed prophesy is one
that was written before but published
after the faet.) I said last month that
maybe broadecast stereo would be this
season’s coming hi fi sensation. It will be,
as witness this issue of sUDIO, given over
to the good mnews that took so long in
coming.

You will of course look elsewhere in
AUDIo for the technical deseription of the
wining system, if you haven’t had it lying
around in your files for a year or so already.
(My General Electric press release on this
system came to me in the spring of 1960.)
It is my busiuess to take the wide view
and observe what I may as to the impliea-
tions.

Well frankly, I am delighted. For it
seems to me that a situation which three
years ago looked like a real “mess,” in-
soluble unless either an existing industry
were to be wiped out (the music stations
broadeasting multiplexed restaurant baek-
ground material on a subseription basis),
or unless the quality of FM stereo broad-
casting were to be seriously eompromised,
has instead been resolved with all parties
happy. We have found a way to have our
cakes and eat them too, without com-
promise, or so I gather at this point. And
the method is ingenious to the point of
wonderment—why didn’t somebody think
of it earlier, back in the acerimonious days
of the Crosby-Halstead arguments?

Genius, to paraphrase the familiar phrase,
is an infinite capacity to he simple. If I
am right, the men at G.E.-Zenith (T'll
make no distinetions) are to be eongratu-
lated for just that sort of simplieity. They
figured a way to avoid all the eclashes and
confliects and compromises and counter-ae-
cusations of the rival camps that first tried
to launeh stereo broadeasts three years
back, and, it seems, their system is possibly
superior even to the best of the original
propositions. Hard to believe.

Components Plus . . .

You'll probably read that the prime fea-
ture of the mnow-aceepted G.E.-Zenith
system is that it requires only a relatively
inexpensive conversion unit, the multiplex
decoder, utilizing only a single tube in its
simplest nrrangement. True, this is a big
advantage. It’s a vital one in view of the
huge importance in radio of the mass
market, both the small mass-produced radio
gsets and the millions of large, mass-pro-
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duced consoles. The fact is, of eourse, that
component-style radio is all very fing, but
radio itself, i.e., broadecasting, ecan/t get
along only on components. If we are to
have broadeasting of any sort, it must be
hased on components plus mass-preduced
equipment. Period.

The broadeast system that will be sue-
cessful obviously must provide a dual basis:
(a) the means for top-quality soumnd, in
the broadcast and in the reception, and
(b) simultancously, the means for simple,
low-cost, mass-production receiving equip-
ment.

AM radio has never, exeept in special
cases and special areas, provided the full
top-quality potential in actual practice, but
has fulfilled the mass-produetion hspect
admirably. That’s why AM still horses
along, in spite of TV and FM ecombined.
FM broadeast, mono, has done an admirable
job from the beginning on the first prop-
osition—top quality sound for top-
quality reeeption. Unfortunately, FM’s
mass-production capabilities were wunder-
played at the beginning, and the mpdium
alinost went under for good. (I was in on
that near-debacle myself; I lost a good
job right after the war when the FM boom
failed to materialize as predicted.) |

Now, happily, in the last few yeays FM
has found itself, partly boosted up by in-
ereasing component sales and the general
impact of the idea of hi fi, but also b‘uoyed
by an inereasingly solid mass-production
Lasis in the receiver arvea. Now-—who'd
have guessed it even ten years ago’—we
have transistor FM-AM pocket radios, not
to mention all other sizes. Sound quality
is not exaetly the strong point in these
models. Their mere existence proves my
point, that quality broadcast depenﬂs on
non-quality mass-production reception.

F1, then, is on solid ground at last, in
the mono medium. And meaunwhile stereo,
in spite of its not-very-handsome progress,
has slowly taken over more and more
ground, everywhere but in radio. The per-
sistence of the elumsy AM-FM stereo broad-
casts and a few FM-I'M arrangements
shows that the missing link of broadeast
sterco has been a very real one. After all,
it is the last link in the chain of linked
elements that ineludes stereo dises, stereo
tape, tape recorders and players, the home
hi fi eomponent system and mass-produced
stereo “hi fi” (quotes are traditional with
me). (You'll note that we now have another
new noun in the lusiness. A few [vears
baek, “hi fi” became “the hi fi”; now one
goes out and buys a “stereo.”)

Compromises

Thus, to go back to my earlier point, the
new stereo broadeast system faced the two
vital requirements that would somehow
have to be met, both of them—top quality
throughout, pius adaptability for inexpen-
sive mass-produetion receiver equipment,
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If both a stereo hi fi band and one or
more background musie bands were to be
carried piggyback on a single FM trans-
mission via multiplex, there just didn’t
seem to be any way in which they could
keep out of each other’s hair and yet re-
main unecompromised in sound quality.
Even the reasonable compromise in the
assigned bandwidths prepared by Editor
McProud was still based on the premise
that we had to have both stereo and back-
ground music, on the same broadecast sig-
nal, imposed in the same manner and thus
still potentially subject at least to acciden-
tal interference.

What nobody saw, at that time, was the
brilliant possibility—so simple—that if we
could multiplex these two different and
competing signals—one hi fi musie, the
other mood music—by different systems
upon the same FM broadeast earrier, there
would be no interference. The two would
not recognize each other, nor, so to speak,
be aware of each other’s existence, though
part of the same basic signal wave. This
was the blindingly happy G.E.-Zenith
idea. The question was merely—how. And
it must have taken a while to work out the
details, since this system did not appear
in publie and before the F.C.C. until a
good while after the earlier proposals.

Again, I refer you to more detailed ex-
planations elsewhere, but just marvel with
me at the neatness of the very concept
itself: Put your second stereo signal,
(the difference signal), onto the main
carrier via an amplitude modulated sub-
carrier, suppress the carrier, and use the
remaining AM sidebands to frequency mod-
ulate the main FM carrier. Then, higher up
(you have to 75 ke), put the background
music signal on the same carrier via the
present FM multiplexing. Thus the two will
be mutunlly exclusive; the detector that
brings one of these signals to life can’t
even “hear” the other signal at all. It's
wonderful!

1t Looks Like This

As the Boss explained the inner details
to me (he’s the best teacher I've ever run
into), the FM stereo transmission under
the new system will look like this—I’ll
give it to you in my lay words, just as a
side-prop to the more proper engineering
accounts elsewhere.

From 50 to 15,000 eps, on the FM carrier
is the main or sum channel, receivable as
a standard FM mono transmision. At
19,000 cps there’s a control “syneh” signal,
to grab the loeal oscillator (producing the
subearrier) in the home multiplex receiver,
similar to the TV arrangement. That oseil-
lator runs at 38,000 eps, the second har-
monic of the control signal.

Then from 23,000 to 53,000 eps, still on
the FM main transmission, ig the vital AM
multiplexed signal, 15,000 cps wide on each
side of the 38,000 cps AM carrier fre-
queney, suppressed at the transmitter—
only the side bands go out on the air.

What? said I, the sides without the
middle? Sounds to me like a bottle of milk
without the bottle. Yet so it is.

The oscillator in your home receiver puts
back the 88,000 eps, synchronized by that
19,000 cps control tone. And the simple
fixed AM detector just tunes in on it, re-
moving an AM sound-signal.

And ‘way, ’way up in the F'M strato-
sphere, still on that same main FM carrier,
going on up to the limit, 75,000 ¢ps, is the
piggyback FM-multiplexed background
music signal, different music, for different
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TRANSISTORIZED

4.-TRACK STEREO TAPE DECK
MODEL RP-100W

Completely assembled, wired and stegsled.

MODEL RP-100K

Seml-kit includes a completely assembled
and tested transport, electronics in kit
form. $289.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback. True high fidelity tran-
sistor electronics, individual for record &
glayback, plus separate record & playback

eads permitting off-the-tape monitor, 2
recording level meters, mixing, mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked supplg &
take-up reel motors; hysteresis synchro-
nous capstan motor. Individual solenoids
for pinch-roller & tape lifters. All-electric,
interlocked push-button transport control &
interlocked safety ‘““record’ pushbutton.
Precision tape guidance & sweep loading
- no pressure pads. No slurring or tape
bounce problems. Digital turns counter,

e ey | Lo i
2\ T T el T O Vertical or horizontal mounting. Modular
[ F @ . ' * f@; ®- plug-in construction. An original, exclu-

e/" eczt/on L - mew fa. oo ok, o ubopey. W v g wies m_ll sive EICO product designed & manufac.
e i tured in U. S, A. (patents pending).

dedicated
ZLO : Q =.'=a :.:'z; ?»’ =

o =

NEW ﬁgﬁyyfyf LINE.

FM and AM stereo tuners on one com.
pact chassis. Easy-to-assemble: prewired,
prealigned RF and IF stages for AM and
FM. Exclusive precision prewired EYE-
TRONIC® tuning on both AM and FM.

FM TUNER
Switched AFC (Automatic Frequency Con-
trol). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15,000 cps¥x1db.

AM TUNER
Switched ‘'wide” and '‘narrow’ bandpass.
gigth tfilt%r eli'minla&'s 10 kc whistle.
nsitivity: or 1. output at 20db
Fr TUNING FM LEVEL SELEZTOR AM LEVEL Am TUNING S?N "':t'i‘{ Frlcje‘éuency Respznpsl:e: 30-9.800
- - cps (“wide”); 20-4,500 cps (*‘narrow”).

FM-AM STEREO TUNER ST96
Kit $89.95 Includes Metal Cover and FET Wired $129.95

OF EICO STEREO. . - 2«5 =5 s =

BOTH AMPLIFIERS: Complete stereo cen-
ters plus two excellent power amplifiers.
Accept, control, and amplify signals from
any stereo or mono source,

ST70: Cathode-coupled phase inverter cir-
cuitry preceded by a direct-coupled voltage
amplifier. Harmonic Distortion: less than
1% from 25-20,000 cps within 1db of 70
watts. Frequency Response: *1%db 10.
50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than
1% from 40-20,000 cps within 1 db of 40
watts. Frequency Response: *+!4db 12-

SELECTOR MODE BALANCE LEVEL BASS gt TAEBLE %’ I 25,000 cps.
70-WATT INTEGRATED STEREO AMPLIFIER ST70 Over 2 MILLION EICO instruments in use.
Kit $94.95 Includes Metal Cover Wired $149.95 Most EICO Dealers offer budget terms.

40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $129.95

1

L]
There’s an EICO for your every stereo/mono need. Send for FREE catalog. E
1 EICO, 3300 N. Blvd., L.I1.C. 1, N. Y. A-6
1 [] Send free 32-page catalog & dealer’s name
7 O Send new 36-page Guidebook to HI-F! for
{ which | enclose 25¢ for postage & handling.
| Name ... ...
| Address e B
E City .. . Zone __ State.

Add 5% in West.

L} IIC;TT{EE’I.I'I‘\
LR Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. ® 1961 by EICO, 33-00 N. Blvd,, L. 1. C. 1, N. Y,

Export Dept, Roburn Agencies Inc., 431 Greenwich St., New York 13, N. Y.
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Silky Tone
from
Orient

VS-600
Moving Magnet Type Stereo
Cartridge

New type 4-coil Moving Magnet
Stereo cartridge with smoothest
response from 30 ¢ps. to 20.000 eps.
and it has more than 25 dB channel
separation from 1000 eps. to 10.000
eps.

High Output Voltage, high compli-
ance, low mass plus exclusive sym.
metrical push.pull design for the
minimum recording weariness and
the lowest distortion.

O
GA-12

Professional Stereo 127 Tone Arm

Engineered for resonace-free tracing
at 1.12 gr. stylus force. Plug-in heads
have 4 terminal-tips so that any
type of cartridge can be mounted.

P-68H
Professional 4 Spced Turntable

This remarkable 4 speed turntable,
with synchronous hysteresis motor,
guarantees optimum performance
of stereo reproduction.
Specification :

Turntable ; 127 diameter
aluminum diecasting
16-3/4, 33-2/3, 45, 78
rpm.

Power consumption; 15 watts
S/N; 45 db, minimum
Wow; (0.25% maximum

NEAT

NEAT ONKYO DENKI €O., LTD.
4-1chome, Kanda, Hatago-cho, Chiyoda-ku,
Tokyo. Japan

Speed ;
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receivers. It’s far away from the lower FM
signal, whose top is 15,000 eps. And it
can’t even hear the AM signal that fits
in between. Neat, neat, neat!

No interference, top stereo quality (50—
15,000 eps on both the sum and difference
signals) and everybody happy. Cheap re-
ceivers too, or so I hear, in spite af that
$99.50 job I mentioned. That is—cheap
equipment is inherently possible and satis-
faetory within its own sphere of operations.
Mighty important, I tell you, even if the
top product does cost $100, self-powered.
Imagine if it cost $99.50 to buy any stereo
adapter. Or even $39.50. It won’t, if all
goes well.

Now there’s only one pay-off to mention
Lere. I wonder just how many hopefully
thinking audiofans have jumped to a con-
clusion that is as likely as a short circuit
in a wet distributor. Namely, that AM for
the second (difference) stereo chanuel is
bad, because it’ll be subjeet to static and
noise (whereas the main signal, FM, is
immune to the noise)?

This, of course, was one of the most
violent objections most of us had fo the
old FM-AM stereo broadeasts, one |sterco
channel via the FM transmitter and the
other via AM. The noise, in one channel
but not in the other, was far more dis-
tracting than the difference in tonal quality
between the two channels.

Do we have that problem again here, with
FM and AM both in use? 1

Of course not! I almost fell into this
trap myself, but managed to save myself
and my reputation just before I sprawled.
This AM is multiplexed upon a cnrriT FM
signal; it doesn’t exist in “free air”lso to
speak. The receiver picks up only the FM
signal, earrying with it three different
messages. The AM part is purely internal,
if you see what I mean. So—no stafic.

Sure, sure, elementary; but I'll het a lot
of folks get tangled up on this little point,
just the same.

* * * *

Sometimes I wonder what it must be like
to be a “lay” member of that august (body,
the F.C.C. The explanations that must go
on, with millions of dollars hanging on
every word! Lay or mo, I'd say that the
new F.C.C. has done a good job this time,
seeing a good thing when it was presented,
coming to a relatively quick decision in
view of the “recemcy” (as Mr. Harding
might say, he of that famous word, nor-
maley)—the recency of the new set-up.

We'll all be talking more, much more,
about the forms of equipment that are now
likely for stereo broadecast and the forms
of stereo entertainment that may crop up.
That, of course, is very much within my
own provinee and if anybody around here
wants a guy who knows the technical ropes
of stereo and the parallel ropes of its main
signal—the art of music—I'm all set to
produce stereo music broadeasts galore. I
can even explain sum and differences to
the folks “out thar,” if I have to. That
takes explainin’, let me tell you, espee¢ially
to Aunt Mamie, who thinks “stereo” is
something she saw in the movies, with a
giant screen.

Have recorder, can edit. End of plug.

THOSE “STEREO”
PHONES AGAIN . . .

I am really not happy about this fo-do
over the so-called “stereo” headphones. I
have incurred the annoyance of a number
of manufacturers of two-channel phones
by suggesting what is surely the plain
truth, that these phones do not giye a
stereo sound, but rather a binaural scund,

WWW amenczaradioRietery com

(each channel going exclusively to one ear)
which is more or less realistic according to
the widely varying methods of stereo re-
cordings now being practiced. The sound
may be lovely, exeiting, a superb new sen-
sation, it may Dbe far superior to mono
sound through headphones, and indeed it
is. But it isn’t stereo, and that is that.

Yet, for solid commercial reasons, the
name stereo being what it is these days,
this wrong terminology goes right along.
I'm looking at an ad for a complete com-
ponent musi¢ system right now, from a
large metropolitan music store. Stereo am-
plifier/FM tuner. Stereo speaker system,
two separate units. Stereo turntable, plays
stereo and monophonic records. And stereo
headphones. “If you’ve never heard stereo
through quality headphones, we know you're
in for a thrill.”

Very possibly. I don’t mean at all to
split hairs, nor to run down the genuine
pleasure which many people have found in
this ‘“‘stereo” listening. Indeed, I've always
been a lLeadphone man, as many a reader
knows, and I'm frankly delighted that
this very useful form of listening has
staged such an unexpected comeback. For
years, the mere idea of headphones had
been anathema to any salesman—only
libraries and laboratories, schools, language
centers and the like have used the devices,
for purely practical reasons. But for home
enjoyment—heavens no! Not commercial.

Well, they are commercial now, and a
good thing. As I've already suggested, when
home recording enthusiasts begin to dis-
cover the absolutely astonishing qualities
of true binaural rceording, listened to only
via earphones (you'll need batteries of
them, for the whole family), then I think
the two-channel phone business is really
going to spurt. The time is near enough
—it’s practically now. This particular plug
of mine is absolutely hoary with age by
this time.

Meanwhile, there are stereo recordings
and there are ’phones. I keep receiving a
steady spate of inquiries as to that “Bauer
circuit” that converts headphones into
simulated stereo receptors, and have duti-
fully sent them on to Mr. Bauer; but I
have not heard further as to available
commercial versioms of his simple circuit.
It seems to me that the answer to the whole
question of “stereo” headphone listening
is to be found in this ecircuit. Just install
it in your phones—or your tape recorder,
ag an alternative stereo amplifier ’phone
output—and then go right ahead and call
the ’phones stereo. Correct.

What sounds good and what doesn’t via
the “stereo” ’phones is a quite interesting
question. Stereo has many forms today and
only the basic fact that two channels of
sound are heard through two loudspeaker
systems holds them all together. In the
miking, the sky’s the limit—from two mikes
inches apart and built into the same case
all the way out to those elaborate multi-
mike five-dimensional set-ups that are now
used, mainly in this country, for operas
and the like. (One recording session I saw
had about forty operating mikes, including
a separate mono network.)

Listening is a subjective thing in respect
to the effect of stereo recording via ’phones
Some like it, some don’t. (Even true bi-
naural recording has a remarkably differ-
ent impact on different people. I've been
recording my own Canby Singers in bi-
naural as a rechearsal aid—some singers
just say umph at the earphone playback,
others, when the ’phones are put on their
heads, simply go straight up in the air and
yell in amazement!) It is thus quite likely

(Continued on page 61)
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Quality Conitrol at AR

The frequency response of every AR speaker is checked in an anechoic chamber before it is shipped.
(Many other tests, of course, are also made.) Acoustic Research is one of the very few companies in
the history of loudspeaker manufacturing, so far as we know, that have followed this rigorous practice.

F e Bty

s

Silvano Cannavacciuolo, AR inspector, checks a speaker response curve at one of AR’s anechoic chambers. The response curves of the individual drivers
in the system he is testing have already been recorded and found acceptable at the main anechoic chamber.

The purpose of such careful quality control is to make sure, as far as is possible, that AR speakers
provide natural reproduction of music, without rattles, buzzes, distortion, or pseudo-hi-fi exagger-
ations.

Prices are from 389. to $225.

Until now, AR speakers have been sold under a one-year guarantee covering
materials, labor. and freight to and from the factory.

On the basis of our field experience we are now able to extend this guarantee
to five years. The extension is retroactive, and applies to any AR speakers
bought since 1956.

AR speakers are on demonstration at AR Music Rooms, on the west balcony
of Grand Central Terminal in New York City, and at 52 Brattle Street in
Cambridge, Massachusetts. No sales are made or initiated at these showrooms.

ACOUSTIC RESEARCH. INC.. 24 Thordike St., Cambridge 41, Mass.
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EDITOR'S REVIEW

THE STEREO DECISION

PTER MONTHS of more or less patient waiting,
A high fidelity fans throughout the country were

rewarded with the decision of the Federal Com-
munications Commission on FM Stereo on April 19th.
Now that the one system has been selected, we may
all begin with our experiments toward building our
own, or—and probably much simpler—start saving up
the pennies to purchase ome. At least, there is no
further doubt as to which system we shall be using,
and it is quite likely that some of the industry’s
laboratories are working overtime in the search for
the ‘“most for the least.”’

The choice of a single set of standards for the
transmission of the signal does not mean that only
one type of ‘‘decoder’’~—a term which distinguishes
from detector and diseriminator, neither of which the
device really is—will work. In fact, we already know
of three different methods of doing the job, and there
are undoubtedly several niore. In any case, we are
presenting as much information in this issue as we
could possibly acquire in just three weeks from de-
cision to presstime. At least we didn’t say ‘“ALL
aBoUT FM-sTEREO’ on the front cover.

Starting on page 18, Managing Editor Saslaw gives
us the background, delineates the actual I¥. C. C. order
which specifies the standards, and describes both
transmitting and receiving circuits with particular
attention to the Zenith decoder. On page 21, Daniel
von Recklinghausen, II. H. Scott chief engineer, delves
into mathematics and shows how the signal can be
developed by any one of three methods, and how one
of the methods can be used as the decoder. On page
924 Antal Csiesatka and Robert M. Linz who did much
of the development work at General Electrie, deseribe
the G-E decoder, along with still further background
information. On the whole, we feel that this issue will
serve as a sort of high-level primer to familiarize the
audiofan with all of the aspects of FM stereo.

It appears that there are several difficult problems
in making a decoder work with a minimum of dis-
tortion. That is to be expected—we have most recently
gone through it with color television, and those eireuits
are certainly complicated enough; aud before that it
was plain old black and white television (remember
when there were 30 tubes in a TV set?) and so on as
far back as radio itself. There is not much doubt
that the first decoders—and they will be in the form
of ‘““adapters’’ to be used with existing tuners—will
work, and the integrity of the manufacturers guaran-
tees that. By the same token, it is certainly likely
that the device will be simplified appreciably, par-
tieularly for complete radio sets, since their standards
of performance will not approach those of component
tuners and receivers.

The transmitting standards are quite severe, and
rightly so. It is interesting to note that the frequency
response of the main and subearrier channels must
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be maintained within less than 0.5 db throughout the
range from 50 to 15,000 cps, and that the phase
differenceg nmiust be held within three degrees at the
transmitter. These standards are certain to ensure
that the t-ansmitted signal will be all that we could
ask of it—it is now only necessary that our decoders
be as good as the transmitters.

As to the advantages of 'M stereo, very little need
be said. OI?ue of the greatest, as we see it, is that it will
now be possible to tape some good stereo music from
the air. Heretofore about all we could do was to
play recorded tapes, or to dub from stereo records.
‘We should soon be able to begin building up a stereo
tape library, just as many of us have done on mono
over the past ten years or so. We hope we can look
forward tb more live stereo broadcasting of good
music than is currently available on mono, but that
will depend on the listener reaction and the number
of stereo receivers that are in use.

Anybody can speculate about anything—some prog-
nosticators claim this is the end of the phonograph
record, others that there will be a great boom in new
tuners and receivers, in loudspeakers, and in tape
recorders. We doubt that the phonograph record will
ever pass into the discard, at least within our life-
time. We lonestly feel that there will be a consider-
ably increased interest in FM reception, and that the
over-all effzet on the audio industry will be good. We
are not at all pessimistic, nor are we over-optimistie.
We just look forward to further infusion of the desire
for good musie because of FM stereo, and this will
give us a greater variety of programs from which to
choose our musical entertainment.

SEASON’S EVENTS BRING NEW KITS

This has been a busy Spring, what with hi-fi shows
in Washington, San Francisco, Los Angeles, and
London (we missed the one in Paris altogether), and
then the H. C. C. decision followed closely by the
convention, of the National Association of Broad-
casters, alsp in Washington. But of the many things
we have seen at all the shows, the one that impressed
us most was a kit to end all kits—a 1000-watt AM
transmitter in kit form.

This itemi was shown by Bauer Electronics Corpora-
tion at the NAB show, but we shall refrain from
Profiling it, even though it does save some $1300 for
an average of about 55 hours of assembly time. Can’t
do that well with any kits we have seen heretofore.

Another surprising idea in the kit department is
Heath’s lajest, a garage door opener. What won’t
they think up next? With prefabricated houses, in-
stant mashed potatoes, prepared canvasses for oil
painting by the numbers, and even boats of glass
fiber cloth, why shouldn’t General Motors bring out
a do-it-yourself Cadillac?

We’d be glad to Profile one of them!
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Exclusive
ssurance

Quahty

Only the Stanton Fluxvalve
can provide the exclusive
and patented features
which make it the
finest pickup available.

ke significance of a document . . . a

LETTERS PATENT conferring exclusive
rights and privileges on an individual to
manufacture and vend an invention both
new and useful . . . further signifies a
most important responsibility upon that
individual.

Endowed with this responsibility,
PickeriNG & COMPANY pioneered —
through their outstanding participation
in stereophonic development — the
STANTON STEREO FLUXVALVE, the very
first (and only) stereo cartridge incor-
porating the revolutionary T-GUARD stylus.

But this was only the beginning—through
continued development—major advances
in stereo pickup design were brought
about by the use of Pickerine & Com-
PANY’S long experience . . . special skills
and exclusive techniques.

Thus; less than one year after the intro-
duction of the stereo record, PICKERING
& CoapaNy introduced the MopEL 380
STANTON STEREO FLUXVALVE. And, in a
few short months, the 380 earned its
reputation from the experts as —
“The finest stereo pickup ever tested”.

Isn’t it time you found the true answer
to stereo as it was meant lo be?

WE urge you to go to your dealer for
O FLUXVALVE DEMONSTRATION—

we know you will find its quality of per-

formance almost beyond belief.

FOR THOSE WHO PCAN HEAR THE DIFFERENCE
k L}

for more than a decade—the world's most
experienced manufacturer of high fidelity
pickups...supplier to the recording industry.

PICKERING & CO., INC., PLAINVIEW, NEW YORK

The Stanton Fluxvalve and Stereo Fluxvalve are patented
(and patents are pending) in the United States, Great
Britain, Canada, Japan and other countries throughout the
world,
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What Hath

FCC Wrought?

DAVID SASLAW*

B
Before the

FEDERAL COMMUNICATIONS COMMTSSION Fec 61-524

Weshington 25, D.C. 3143

In the Matler of

Anendment of Part 3 of the Commission's
Rules and Regulations to Permit FM
Broadcast Stations to Tranmit
Stereophonic Prograas on a Nultiplex Basis )}

' REPORT AND ORDER

NUNPNDNA

DOCKET HO. 13506

By the Commission:

1. The Comnission on March 22, 1955 released a Report and Order in
Docket No. 10832 (FCC 55-340) which adopted rules providing for the lssusnce
of Subsidiary Communications iuthorizations (SCA'a) to FM broadcasters—
Section 3.293, st seq. After a few years of operation under thess rules, it
becsme evident that multiplex techniques could be employed for addithonal
uses beyond the limited *news, music, time, and weather® format prescribed
therein. Accordingly, a Notice of Inquiry was relessed on July 8, 1958
{Docket No. 12517; FCC 56-635) for the purpose of exploring poasible
additional|uses of FM multiplexing.

208 A preliminary examination of the commemts mbmitted in response to
the Notice of Inquiry in Docket No. 12517 demonstrated a widespread interest
in the subject of FM sterophonic broadcasting by means of subcarrier multi-

After several years of study, the FCC has finally
decided upon a system of FM stereo. The system
approved has the capability of achieving fidelity
as high as is now available with monophonic FM 3 Duriag

broadcasts. Here are some details—

N APRIL ZUTH OF THIS YEAR, the FCC
o made known its decision to permit

FM stereo broadeasting eommene-
ing June 1. The decision, although ac-
tively sought for many years, seems to
have caught many people by surprise.
The surprise does not center about
multiplexing as such, but rather the
system chosen by the FCC. On the one
hand there have been comments imply-
ing that the chosen system is “not as
good” as one of the systems not chosen.
On the other hand, there have been com-
ments to the effeect that many FDM
tuners were rendered “obsolete” because
of the FCC decision. Actually these re-
actions are quite natural considering
the enthusiasm with which particular
systems were championed and the un-
usual lack of factual information about
the system chosen. At this point it might
be well to point out that the Zenith-GE
system performed as well as the best of
the systems not selected, and in addition
is essentially more flexible (able to re-
tain the existing ecommercial FM multi-
plex, SCA) than the runner-up system
(Crosby). As for the fear that some
types of tuners would be unable to be
adapted to stereo operation, this is just
not so. More about both of these points
later.

Exactly What Is the New Stereo System?

First of all it should be noted that the
FCC merely established what is to be
transmitted, not how it is to be achieved.
In essence, what was approved was a
basie equation which defines the signal
to be transinitted (for the exact equation
see the Daniel von Recklinghausen ar-
ticle on page 21). In addition, the FCC
defined the transmission standards for
this basie signal in order to ensure high

* Man-a-ging Editor, Auplo.
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quality broadeasts (from a technical
viewpoint). Following is the section of
FCC Docket 13506 wherein the t&ans-
mission standards are defined:

§ 3.322 Stereophonic Tramsmission
Standards.

(a) The modulating signal for 'the
main channel shall consist of the sum
of the left and right signals.

(b) A pilot subearrier at 19,000 ecy-
cles plus or minus 2 cycles shall be
transmitted that shall frequency modu-
late the main earrier between the lhﬁits
of 8 and 10 per cent.

(¢) The stereophonic subearrier sﬂ&all
be the second harmonic of the pilot sub-
carrier and shall cross the time axis
with a positive slope simultaneously
with each erossing of the time axis by
the pilot subearrier.

(d) Amplitude modulation of k:he
stereophonie subearrier shall be used,

(e) The stereophonic subecarrier shall
be suppressed to a level less than one
per cent modulation of the main carrier.

(f) The stereophonic subearrier shall
be capable of aceepting audio frequen-
cies from 50 to 15,000 cycles.

(g) The modulating signal for the
stereophonic subearrier shall be equal
to the difference of the left and ri%ht
signals. |

(h) The pre-emphasis characteristics
of the stereophonic subchannel shall be
identical with those of the main chan-
nel with respect to phase and amplitude
at all frequencies.

(i) The sum of the side bands result-
ing from amplitude modulation of the
stereophonic subearrier shall not cause
a peak deviation of the main earrier in
excess of 45 per cent of total modula-
tion (excluding SCA subearriers) when
only a left (or right) signal exists;
simultaneously in the main channel, the
deviation when only a left (or right)
signal exists shall not exceed 45 per cent
of total modulation (excluding SCA
subecarriers).

(j) Total modulation of the main
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plex transpission in conjunction with main channel operation. Accordingly,
the Commission on March 12, 1959 released a Further Notlice of

{FCC 59-211) which enlarged the scope of the proceedings under Docket Ho.
12517 to afford interested persons an opportanity to submit data and
opinions directed specifically to the matter of FM stercophonic broadcasting.

the pandency of the Notice of Inquiry, the Electronic

Industries on organized the Nati tereophonic Radloc Committee
(NSRC national &

carrier including pilot subearrier and
SCA subcarriers shall meet the require-
ments of Section 3.268 with maximum
modulation of the main carrier by all
SCA subearriers limited to 10 per cent.

(k) At the instant when only a posi-
tive left signal is applied, the main
channel modulation shall ecause an up-
ward deviation of the main carrier fre-
quency; and the stereophonie subearrier
and its sidebands signal shall eross the
time axis simultaneously and in the
same direction.

(1) The ratio of peak main channel
deviation to peak stereophonie subehan-
nel deviation when only a steady state
left (or right) signal exists shall be
within plus or minus 3.5 per cent of
unity for all levels of this signal and
all frequencies from 50 to 15,000 eycles.

(m) The phase difference between the
zero points of the main ehannel signal
and the stereophonic subearrier side-
bands envelope, when only a steady
state left (or right) signal exists, shall
not exceed plus or minus 3 degrees for
audio modulating frequencies from 50
to 15,000 cyecles.

NOTE: If the stereophoniec separa-
tion between left and right stereophonic
channels is better than 29.7 decibels at
audio modulating frequencies between
50 and 15,000 cycles, it will be assumed
that paragraphs (1) and (m) of this
section have been complied with.

(n) Crosstalk into the main channel
caused by a signal in the stereophonie
subchannel shall be attenuated at least
40 decibels below 90 per cent modula-
tion.

(o) Crosstalk into the stereophonic
subechannel caused by a signal in the
main channel shall be attenuated at least
40 decibels below 90 per cent modula-
tion.

(p) For required transmitter per-
formance, all of the requirements of
Section 3.254 shall apply with the ex-
ception that the maximum modulation
to be employed is 90 per cent (excluding
pilot subcarrier) rather than 100 per
cent.
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(q) TFor eleetrical performance stand-
ards of the transmitter and associated
equipment, the requirements of Section
3.317 (a) (2), (3), (4) and (5) shall
apply to the main channel and stereo-
phonie subchannel alike, exeept that
where 100 per cent modulation is re-
ferred to, this figure shall include the
pilot subearrier.

Broadcasting FM Stereo

Previously we indieated that the FCC
had approved the form and the techni-
cal standards for the sterco signal, not
how it would be achicved. The distine-
tion is quite significant. For instance,
the approved system is known as the
GE-Zenith system. Both GE and Zenith
have on file with the FCC diagrams of
proposed methods for producing the
signal in the desired form. Both dia-
grams happen to he essentially similar
as to method of signal generation. (Com-
pare Fig. 1 in this article with Fig. 1
in the article by Csicsatka and Ling,
page 24.) Does this mean that this
method must be used by all broadceasters?

Definitely not.

There are at least two fundamentally
different methods for achieving the
standard signal. One of them is the type
illustrated by GE and Zenith and de-
seribed in the Csiesatka and Linz ar-
tiele, the other system is deseribed at
length in the von Reeklinghausen article.

To summarize the two methods, the
GE-Zenith technique requires a matrix
wherein the sum and difference signals
are achieved. The sum signal is fed to
the FM exciter after a suitable time de-
lay (to keep it in step with the difference
signal which follows a somewhat differ-
ent path). The difference signal, on the
other hand, goes through a 38,000-¢ps
suppressed carrvier AM modulator and
then to the FM exciter. Of course, both
the sum and difference signals are prop-
erly pre-emphasized (before the matrix
in the GE diagram, after in the Zenith),
and the difference signal is filtered to
eliminate the harmonies of the earrier.

Figure 2 shows the bloek diagram of
an AM modulator (Zenith proposal)
which will generate the 15,000-¢ps-wide
sidebands around the 38,000-cps ecarrier
(which is suppressed) and, at the same
time, provide the 19,000-cps pilot sig-
nal. The method used in this modulator
is to mix the output of two erystal os-
cillators to provide the 38,000-cps car-
rier, or, by a 2/1 division, the 19,000
eps pilot. The pilot is then added to the
sidebands which remain after the carrier
is suppressed and the combined signal
passed through a linear-phase-shift low-
pass filter. It we refer back to the FCC
specifications we note that the maximum
difference permitted hetween the main
and subchannel is 3 degrees. For this
reason, care had to be exercised to avoid
introduction of unwanted phase shift.
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Fig. 1. Block diagram of Zenith proposal for achieving the stereophonic signal.

This is especially true in a system such
as this wherein the paths for the main
and subchannel are not identical.

On the other hand, the second method
for generation of the standard signal is
far less eritical as to phase shift. This
system is a time-division multiplex
switching system between left and right
stereophonie program channels. In this
system a switching device alternately
takes the whole left or the whole right
signal. In a way it is rather difficult to
understand how switching rapidly be-
tween the two inputs will produce the
standard equation, but the faet of the
matter is that it does produce it. Tn ac-
tuality, the form of the standard equa-
tion is the key to its derivation; it is
essentially a Fourier expansion of two
variables. That is, if we were to take any
two independent variables and expand
them mathematieally we would arrive at
substantially the same equation. Aecord-
ing to Carl Kilers of Zenith Radio Corp.
(who worked on it), the idea for the now
accepted system had its inception
through mathematical analysis of the
time-division multiplex signal. Strangely
enough, in its own presentation, Zenith
did not propose this method of signal
generation. Instead they proposed the
system shown in Fig. 1. As far as we
know at present, . H. Seott, Ine. is the
only proponent of the time-division
method of signal generation on a prae-
tical basis; they have announced the
availability of equipment utilizing this
principle. Although on the surface this
method is much more sophisticated from
an engineering viewpoint, it is quite

possible that the matrixing method is
much easier to integrate with existing
equipment. Most likely this is the reason
most of the emphasis has been placed
on the matrixing method. It is also pos-
sible that the time-division method is
not as well known as it should be.

Receiving FM Stereo

Just as there are two fundamentally
different methods for transmitting the
sterco signal, there are an equal number
of methods for receiving it. It might be
said that these methods are “mirror
images” of the transmission systems;
they essentially reverse the procedure of
the broadeast station.

For example, let us consider the ma-
trixing method. The sum signal is de-
rived from a matrix and, exeept for
some normal processing, is transmitted
in that form. Referring to the block di-
agram of the GE adapter (Fig. 2 in the
Csicsatka and Linz article) we can see
that the receiver just reverses this proc:
ess. The difference signal, however.
must first be recovered from the side-
bands in which it was transmitted. This
involves reinserting the 38,000-e¢ps ear-
rier which was suppressed at the trans-
mitter and then separating the audio
from the carrier. In order to reinsert the
carrier precisely where it should be, the
19,000 ¢ps pilot is used; either to syn-
chronize a loeal 38,000-cps oscillator or
directly in a doubler circuit. We know
that this pilot will give us the precise
time location we need since it was trans-
niitted with the signal. Then we can de-
modulate. The difference signal is now
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Fig. 3. Block diagram

ready for matrixing to recover the orig-
inal left and right signals which started
the whole process.

The switching (time-division) method,
used in the receiver, is a “mirror image”
of the time-division transmission method
although there are several ways of ef-
fecting the time division. Figure 3 is the
block diagram of the method used by
Zenith and H. H. Scott uses another
method as shown in Fig. 4 of the von
Recklinghausen article. In both ecases
the switehing is synchronized by a 38,-
000-cps signal derived from the 19,000-
eps pilot. The H. H. Scott adapter is
explained in detail by Mr. von Reek-
linghausen. A schematie of the Zenith
adapter is given in Fig. 4. In reality
very little explanation is necessary for
this system once the time-division method
of generation is clear; the receiver is
only required to switch between signals
at the precise rate used in broadeasting
to reverse the process and extend the
original left and right signals. The
switching rate (as explained by von
Recklinghausen) is 38,000 cps, the sec-
ond harmonie of the pilot signal.

The natural question now is whether
the matrix receiver will operate with a
signal generated by the time-division
method and vice versa. The answer to
this, of course, is that the signal gener-
ated by both the matrixing and time-
division methods is exactly the same in
the air; the receiver sees the same signal
no matter which method is used to gen-
erate it. I must admit, however, that to
date I have never actually “heard” the
time-division method (I did attend a
demonstration of the matrixing method),
but then how many people have?

Existing Equipment

Now to return to the apprehensions
expressed by some people about the
forced obsolescence of some existing
tuners. Apparently it was felt that
tuners that use Foster-Seely type dis-
criminators would bhe unable to be
adapted. The reality of the situation is
that there is no valid technical reason
for this fear. It has been stated that
discriminators of the Foster-Seely type
are inherently too narrow in bandwidth
to handle FM stereo transmission, a sit-
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of Zenith time-division adapter.

uation made more difficult by the fact
that in stereophonic transmission more
energy is concentrated near the edges
of the passband than heretofore. In fact,
a well-designed FM tuner, whether it
uses a ratio detector or Foster-Seely
diseriminator, can have a sufficiéntly
wide bandwidth to handle stereophonic
transmission under the rules adopted.
The key words here are “well-designed.”
Certainly a poorly designed tuner with
a discriminator will probably yield un-
acceptable distortion with stereophonic
signals. But the faet of the matter is
that sueh a tuner will provide distorted
monophonie signals too. A poorly' de-
signed FM tuner, even with a ratio de-
teetor, will also provide unaeceptable
distortion. This whole matter can be
summed up by noting that a high-qual-
ity tuner will provide a high-quality
signal, whereas a poor-quality unit will
distort—no matter what system of FM
detection is used. In other words, the
existing high-quality FM tuner is not
obsolete.

Is the Monophonic Signal Degraded?

In our enthusiam for the marvels of
FM stereo, we tend to overlook the fact
that many people will want to continue
receiving monophonic FM programs for
some time. Will they “pay the piper”
for those who wish to have stereo now.
In other words, is the monophonic sig-
nal degraded? The answer is no—and
in faet this was one of the important
reasons for selecting the GE-Zenith
system. The following excerpt from FCC
Docket 13506 indicates that the degrada-
tion is only experienced in the stereo
channel (system 4-4A is the Zenith-GE
system, 1 is the Crosby system) :

15. In comparing FM stereophonie sys-
tems, it is customary to use as the stand-
ard of comparison the signal-to-noise
ratio obtained with monophonie trans-
mission and reception for a given
amount of transmitted power and other
specified conditions, ineluding height of
antenna, transmission path and receiver
sensitivity, When stereophonie trans-
mission is substituted under the same
set of conditions, the main carrier out-
put and subcarrier output at the receiver
will have reduced signal-to-noise ratios.
The amount of reduction depends upon
a number of transmission parameters,
including the subecarrier frequency, the
frequency swing of the main and sub-
carriers and the deviation of the main
carrier caused by the subcarrier or sub-
carriers. The calculated loss of signal-
to-noise ratio, compared to monophonic
transmission and reception for each
System is:

Monophonie System 1 System 4—4A

receiver output 6db  lessthan1db
(Continued on page 28)

. AMPLIFIER

Fig. 4. Simplified schematic of Zenith adapter.
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An FM Multiplex Stereo Adaptor

DANIEL R. VON RECKLINGHAUSEN*

This adaptor utilizes time-division to achiieve stereophonic FM reception; a method
whereby switching rather than matrixing is used to recover the left and right signals.

FIER YEARS OF STUDY and consider-

able field testing, the Federal Com-

munications Commission has set the
specifications for the compatible stereo-
phonie signals to be transmitted from
a single I'M station. The system chosen
transinits the sum of the left, A4, and
right, B, input channels on the fre-
quency modulated main earrier. The
difference between -1 and B amplitude
modulates a 38,000 eps subearrier with
the subcarrier itself suppressed. The
subearrier signals in turn frequenecy
modulate the main carrier. A 19,000 eps
signal is also transmitted for stereo de-
modulator synchronization.

These and other pertinent speecifica-
tions ean he obtained from the FCC
rules and regulations. Written in legal
and engineering language, they are clear
to the engineer engaged in this type of
work but not neessarily enlightening to
persons unfamiliar with the proceedings
of the National Stereophonic Radio
Commiittee (which performed the ma-
jority of the work of analyzing and
testing the various stereo broadeasting
schemes proposed).

The recording and reproduetion of
stereophonic signals had its ineeption in
the 1920"s and 1930's, then deseribed as
binaural signals. It was only natural
that the attention of seientists and
engineers was also focused on means of
transmitting these signals to remote
points. Carrier current telephony over
cables and also radio links were investi-
gated intensively.

The stereophionic systemn chosen by the
IPCC may be accomplished by the time
multiplex system shown in Fig. 1. Here,
the input of a cable or radio link is
switched rapidly between the two inputs
A and B. The output of the cable or
radio link is also switched rapidly to the

* Chief Research Engineer, H. H. Scott,
Inec., Maynard, Mass.

SWITCH SYNCHRONIZATION
r 1

Fig. 1. Basic time multiplex stereo system.
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two output terminals. Switch synchro- I/,(¢), by switching 4(¢) and B(t) at
nization has to be provided so that the
channel A input signals will not acciden-
tally appear in the channel B output. A(t) +B(1)] 2

The signal waveforms of such a system  #,(1) = [ r v ] i [4(t)-B(#)]
are shown in Fig. 2. Tlere, the input e '
signals, A(¢), and B(t#), are switched {cos ot~ cos Bugt+ V5 cos Soyt . .}
at a rate f; to the link. The composite Eq. (1)
signal E,(t) now shows portions of the where A(¢) and B(¢) are the instanta-
two input signals in quick suecession neous input signals, 4 and B, as a
and a good representation of the two funetion of time. It can be seen from
input signals is evident. If the lead con-  this that the sum of the input signals is
taining the composite signal is then transmitted direetly. This is also the
switched in synelronism and at the compatible monophonic signal which ean
proper time to the two output leads, the he utilized without any further demod-
channel A and B output waveforis re- ulation. The difference between the in-
sult. These waveforms can contain all  put signals appear as amplitude modu-
the information present in the original lation of a series of odd harmonies of
two signals. The highest input frequeney  the switching rate f..

®
8
a rate fg =9 becomes :

which ean be transmitted by such =a The ecomposite signal might be uti-
method is exactly equal to one half the lized for modulation of an I'M broad
switching rate, f,. cast station. However, the transmission

Mathematieally, the composite signal, of the higher harmonies of the switeh-
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Fig. 3. Spectrum of basic time mulitiplex system.

ing frequency would result in radiation
of signal components from the station
outside its allotted 200,000 cps band-
width, assuming 15,000 cps audio re-
sponse with inputs switched at a 38,000-
cps rate.

Restriction of bandwidth to ineclude
only the audio frequencies of 4 and B,
and the first order sidebands of the
switching frequency, results in the basic
specification of the present multiplex
system. This also has the benefit of a less
stringent bandwidth requirement along
with only slightly changed effective
signal-to-noise ratio or change in sepa-
ration due to phasing errors of the sub-
carrier employed for detection.

To be able to utilize the full ampli-
tude handling capability of the radio
channel (i.e. maximum deviation ca-
pability of an FM transmitter), the
relative amplitude ratio of the main
channel, 4 + B and subchannel, 4 - B,
has to be changed to give the composite
signal E (t) which now has been made
standard:

E(t)=[4(#) +B(t)] +
[4 (¢) =B (t)] cos ot Eq. (2)

The composite signal can be gener-
ated by at least three different methods.
The first one uses a switching modula-
tor and a phase-linear low-pass filter.
The second method would employ a two
channel square law modulator acting on
the two input signals. The third method
would require the use of an audio ma-
trix network (with transformers or re-
sistors) and a suppressed carrier modu-
lator. Here, two separate outputs could
be obtained: the main channel output

for direct modulation of the FM trans-
mitter and the stereo subchannel for
modulation of the FM transmitter|at a
later stage of multiplication where
higher frequency modulation is pos%ible.

The third method is most likely to be
incorporated in FM transmitters em-
ploying phase modulation in econjune-
tion with a frequency-to-phase correct-
ing network and proper audio delay
equalization to correct for the envelope
delay of the early stages of the tnans-
mitter.

Receiving the Stereo Signal

The above discussion of modulation
methods along with the mathematical
description of the signal waveform jand
its development leads to several methods
for separating the composite stereo|sig-
nal into its left and right components.

If the composite signal of Eq. (2) is
passed through a square law demodu-
lator driven by a waveform [1 +2\‘ cos
0t], the left channel output will be
equal to 24(¢) plus fundamental and
second harmonic of the reinserted Fpub—

(0]
carrier, fs=2—_i. The right channel put-

put 2B(¢) can be obtained by driving a
second square law demodulator with a
waveform [1-2 coswgt].

Since good square law detectors are
difficult to come by in practice, a linear
detector driven with a large reinserted
subearrier, f,, can also be used. This, in
effect, uses a square wave for demodu-
lation which gives the detector a multi-

. . 4 g
plying function [1* — cos o t]. This in

turn requires a gain adjustment of the
subearrier signal byg prior to detection

or the same gain adjustment of the dif-
ference signal after detection.

A third method of detection would
employ the use of a bandpass filter for
the selection of the subecarrier sidebands
in addition to the use of a suppressed
carrier AM detector and a resistive sum
and difference audio matrix network
with proper main channel audio delay.

All of these stereo detection schemes
have one common advantage and one
common disadvantage. The advantage
is that they are relatively economical in
parts cost, employing only two diodes
or a heam deflection tube (such as 6ARS8)
for demodulation. The disadvantage is
that all of these detectors produce a very
large output at the subcarrier frequency,
f; (38,000 eps), and its harmonies (76,
000 cps, 114,000 cps, ete.). These are
removed only with difficulty by filtering
without disturbing audio frequency re-
sponse. This, in itself, is not harmnful,
since these frequencies are above the
range of human hearing. However, these
signals, if not filtered out, will tend to
overload amplifiers and tweeters because
of reduced power handling capability
at high frequencies. The result is con-
siderably higher distortion. More serious
is that the bias frequencies of tape re-
corders fall in the frequency range of
the subearrier frequency and its har-
montes. It is made poorer by the in-
creased amplification of tape recorder
circuits to compensate for the required
tape pre-emphasis and high-frequency
losses of the tape. Whistle tones known
as “birdies” are the result of subcarrier
signals causing tape overload. There-
fore, it is absolutely necessary that sub-
carrier frequencies are prevented from
appearing at the audio outputs of the
multiplex adaptor.

In the H. H. Scott adaptor, the sub-
carrier is balanced out by means of bal-
anced bridge demodulators and a 15,000
¢ps sharp cutoff filter is used at the
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Fig. 4. Block diagram of H. H. Scott type 335 muhyplex adaptor.
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audio vutputs. This effectively eliminates
any of the subearrier frequencies at
this point.

The forernnners of the multiplex
stereo system chosen by the ¥CC have
been descertbed by a magazine writer as
“the Radio Manufacturers’ Dream”. This
writer was correet in his estimate since
this system allows radio manufacturers
to design sets of relatively modest cost
which produce stereo of some sort. How-
ever, to produce high quality stereo
worthy of the name “Iligh Fidelity” a
great deal of engincering and complex
circuitry has to be expended in both
tuner and multiplex adaptor design. For
example, to achieve 30 db of separation,
the phase response of the tuner-adaptor
combination may not differ more than
+ 3 degrees between main and subehannel
at all modulating frequencies. Similarly,
the ampltude response may not vary
more than +0.3 db, and the phasing of
the suhearrier with respect to the pilot
carrier has to be constant at all r.f. in-
put levels. For this rcason, it is ex-
tremely important that the tuner and
adaptor match each other and have a
wide and phase-linear response includ-
ing the required comnecting cable. Any
level controls connected between the
tuner’s multiplex output and the stereo
demodulator cireuitry will have a severe
effect on phase and frequency response.
Similarly, the frequency and phase re-
sponse of the audio circuitry of existing
tuners is not controlled closely enough
to use the tuners regular audio output
and maintain high separation between
left and right outputs while deriving
the subchannel information separately.

For these and other reasons, almost
all adaptors derive both main and sub-
channel information directly from the
tuner’s multiplex output circumventing
all andio stages of the tuner. The wide-
band ratio deteetors used in most high
fidelity tuners have a sufficiently wide
bandwidth, wide frequency response,
and low internal impedance to permit
the use of up to a 3-foot conneeting
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Fig. 5. Front view
of H. H. Scott
adaptor.

cable with negligible effect on amplitude
and phase response. To maintain good
low-audio-frequency separation, it was
found necessary to maintain the low
frequency input impedance of the
adaptor in excess of 50 megohms. Suf-
ficient amplification had to be provided
in the adaptor to produce a 2.5-volt
minimum output at 100 per cent modu-
lation of either left or right channel
from the relatively low output of the
wideband detector (0.3 volt typical at
75,000 cps deviation).

The Adaptor

Figure 4 shows the block diagram of
the II. II. Secott type 335 Multiplex
Adaptor. The signal from the FM de-
tector (multiplex output) is first am-
plified in a high-input-impedance stage
and then passed through a phase-linear
filter attenuating frequencies ahove 53,-
000 cps. This removes any background
music signals from the stereo demodula-
tor inputs. A narrow band and noise im-
mune 19,000 cps filter selects the pilot
carrier. After further amplification it
synchronizes the 38,000 eps subearrier
oscillator. All tuned cireuits are temper-

Fig. 6. Top-rear
view of H. H. Scott
adaptor.
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ature compensated so that the oscillator
exhibits a warmup drift of only .01 per
cent in the absence of a pilot ecarrier,
the 38,000 cps subearrier oscillator re-
mains phase locked to the pilot signal
so that maximum separation is main-
tained at all r.f. signal levels. Measure-
nents with a wave-analyzer have shown
that separation of left and right audio
signals I1s maintained even with such low
r.f. signals that the signal-to-noise ratio
makes listening impossible.

The output of the 53,000 eps low-pass
filter and the 38,000 c¢ps oscillator drive
the two balanced bridge stereo demodu-
lators. Two wideband amplifiers follow-
ing the demodulators have a common
efficiency-balance ecircuit (as required by
the difference of Kq¢. (1) and (2) above).
This assures best separation. The de-
cemphasis and 15,000 ¢ps cutoff circuits
are in the separate audio channels rather
than ahead of the demodulator or ma-
trix networks. By this method, any com-
ponent tolerance will not affect channel
separation as it otherwise would. A
stereo level control with low impedance
output amplifiers complete the actual
adaptor cireuit.

A number of circunit refinements have
heen incorporated in this self-powered
adaptor. A front panel switech permits
listening to either multiplex stereo or
AM-FM stereo broadcasts if an AM-FM
stereo tuner is the signal source. Other
switches engage noise filter circuits per-
mitting stereo listening of weak signals
with reduced noise and full frequency
response or full separation. Both sterco
amplifier and stereo tape recorder out-
puts are provided.

The FCC-approved system can be re-
ceived with extremely simple adaptors
that will provide adequate results with
inexpensive FM radios and tuners. For-
tunately, for the more demanding music
listener it is possible to design a wmulti-
plex equipment with the same high en-
gineering standards found in our wide-
band tuners. ¥
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FM Stereo—The General Electric

System

ANTAL CSICSATKA* and ROBERT M. LINZ*

Here, in abbreviated form, is an explanation of the General Electric
FM stereo system by two of the engineers responsible for it.
In addition, a description of a one-tube stereo adapter is given.

stereophonic  broadecasting system

adopted by the Federal Communica-
tions Commission are that it satisfies
all the requirements the Conimission set
forth and can operate with a one-tube
adapter to produce stereophonie sound
from a conventional tuner and stereo-
phonie amplifier.

An examination of system specifica-
tions (Table I) quiekly enlightens the
serious listener to the eapabilities of the
adopted system. In particular, reference
is made to the fully separated stereo
(30 db from 50-15,000 eps), while main-
taining existing monophonic distortion
requirements.?

The transmitter? is most easily ex-
plained with reference to the hlock dia-
gram of Fig. 1. The left, L, and right, R,
signals are developed conventionally and
then pre-emphasized separately before
being fed to the matrix where the sum
(L+R) and difference (L —R) are pro-
dueed. The L+ R signal is fed directly
to the FM modulator in the usual
fashion to frequency modulate the main
carrier thus providing one portion of
the stereophonic signal while simulta-
neously serving as the compatible mono-
phonie signal. The L—R signal is fed
into a balaneed modulator where pro-
portional sidebands are generated above
and below the subecarrier frequency of
38,000 eps. The subearrier is automati-
cally suppressed, but the L — R sidebands
frequency modulate the main earrier.

It should be noted that the carrier in-
put to the balanced modulator comes
from frequeney doubling the input of a
19,000-cps oseillator. A parallel output
from the same 19,000-¢ps oscillator goes
into the FM modulator to act as the
pilot earrier.

THE KEY CHARACTERISTICS of the FM

* Radio Receiver Department, General
Electric Company, Utica, New York.

1 FCC “Report and Order,” April 20,
1961.

2 Comments by the General Electric Com-
pany to FCC Docket 13506, October 28,
1960.
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TABLE |
SYSTEM SPECIFICATIONS

Main Channel -+ L +R audio (FM modulating main carrier)
» 50-15,000 cps audib band
» 90 per cent maximum main carrier deviation
- Standard 75 usec. pre-emphasis
Subchannei L —R 38,000 cps suppressed carrier AM subcarrier (FM modulating

main carrier)
* 50—15,000 cps audio band
» 90 per cent maximum main carrier deviation
» 19,000 cps pilot carrier (FM modulating main carrier 8-10 per cent)
» Standard 75 usec. pﬂ'e-emphasis

Separation between Left and Right Signals—30db between 50 and 15,000 cps
Distortion—Maintain existing FCC recﬂuirements

The receiver operates generally as de-
picted in the block diagram of Fig. 2,
and is conventional to the diseriinirator
output which is, however, taken ahead
of any de-emphasizing networks. The
I.+ R signal m an existing monophonic
receiver would produce a compatible
program, but in the stereophonie receiver
it 1s fed directly to the matrix. The
LL-R sidebands and the pilot signal
which are near or above the range of
normal hearing would not be heard in
the monophonic receiver. However, in
the stereophonic receiver they must be
decoded to produce the L—-R audio
signal. This takes place when the
19,000-cps pilot signal is filtered| and
doubled to recover the 38,000-cps sub-
carrier whieh is in turn added with the

filtered sidebands to form normal am-
plitude modulation. This i1s detected to
produce L — R audio for the matrix.

The matrix outputs, after passing
through separate de-emphasis networks,
are then the original left and right
stereophonic signals.

A study of the spectrum of signals
appearing in a diseriminator output will
help in understanding the system. Such
a spectrum is shown in Fig. 3. Shown is
a monophonie or what would normally
be the 50-15,000-cps audio program, and
the SCA signal (storecasting) with the
SCA subearrier at 67,000 eps and max-
imum deviation of 6700 ¢ps by the SCA
program.

Also shown is the stereophonic sig-
nal which is made up of a lower sideband

FILTER AND
LEFT | pReempHASIS —
CIRCUITS
L+R AUDIO
MATRIX e | Time + 19KC PILOT STANDARD FM
COMBINED ADDER DELAY TRANSMITTER
AND J (WITH MULTIPLEX
1 SUBTRACTER LaRYS I DEBANDS PROVISION)
IL-R
19KC CRYSTAL
OSCILLATOR TIME
FILTER AND STSE‘:AL:;’; Hipsd
— PREEMPHASIS I— |
RICHY CIRCUITS GENERATOR

Fig. 1. Block diagram of stereo FM transmitter.
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H. H. Scott first again!

Wide-Band Multiplex Adaptor

FCC approves multiplex! And H. H. Scott is now produc-
ing the world’s first Multiplex Adaptor for Wide-Band
tuners. Now you can listen to exciting FM stereo multi-
plex broadeasts simply by adding the new H. H. Scott
335 Wide-Band Multiplex adaptor to your H. H. Scott
tuner, regardless of age or model.

Only H. H. Scott adaptors use famous Wide-Band design
which permits receiving both main and multiplex chan-
nels with lower distortion and greater fidelity than is
possible with conventional circuitry. H. H. Scott’s years
of experience in engineering multiplex circuitry assures
you equipment of highest technical standards.

The 335 Wide-Band Multiplex Adaptor has these im-
portant advantages:

1. Wide-Band circuits permit receiving the full dynamic
frequency range, both on main and on multiplex chan-
nels, even in weak signal areas.

2. New switching methods allow you to fully control
multiplex reception from tke adaptor itself. You can
receive either FM, FI Multiplex or AM-FM Stereo
(if an AM-FM Stereo tuner is used) simply by operat-
ing the controls on the adaptor.

3. Adaptor is self-powered — no need for taking power
from your tuner and possibly reducing component life.

4. All connections betweer tuner and adaptor are
external. No need for making internal connections
and upsetting tuner alignments. Connect it yourself

in minutes, no tools
i H.H SCOTT [N

Self powered design eliminates com-
plex installation and possible mis-
alignment of FM Tuner . . . All
connections external.

Special circuitry permits high qual-
ity tape recording of multiplex
stereo programs.

Adaptor Defeat switches Adaptor
completely out of system so you
can receive AM-FM stereo broad-
casts on your AM-FM Stereo tuner.

Noise Filter removes noise from
both stereo channels. Full Stereo
separation maintained.

Master Control: Position for regular
multiplex stereo; for multiplex
stereo with noise filter on sub-
channel only (main channel fre-
quency response unaffected); for
regular FM broadcasts.

TECHNICAL INFORMATION: This Wide.Band adaptor can be used ONLY with
H. H. Scott Wide-Band tuners. It may be used with all H. H. Scott tuners
without any modlfications: 300; 310 A, B, C and D; 311 A, B, C & D;
314; 320; 330 A, B, C & D; 331 A, B, and C; 399, LT 10. Connecting cables
supplied. Self powered AC. Styling matches all H. H. Scott tuners. Complete
instructions furnished. Standard H. H. Scott panel height. Dimensions 7" W
x 514 H x 13" D in accessory wood or metal case. $99.95. Note o
H. H. Scott tuner owners: We do not recommend using any other adaptor
with H. H. Scott Wide-Band tuners.

Coming Soon!
A complete Wide-Band
FM Multiplex Stereo Tuner

H.H. scort

stereomasfer

aresn o
NOISE ¥

SELECTOR

MIE TR ChANNEL
NORE T rEn

STEACC
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TECHK MATRIX

LEFT AUDIC

L+R AUDIO
L-R DOUBLE
SIDEBAND
[ETANDARD] ; Z3-53KC
FM AMPLIFIER BANDPASS
TUNER FILTER
DISCRIMINATOR
ouTPUT
19KC FILgR
L DOUBL
AMPLIFIER S9KE

RIGHT AUDIO

Fig. 2. Block diagram of stereo FM receiver

from 23,000 to 38,000 e¢ps and an upper
sideband of 38,000 to 53,000 cps, plus
the 19,000-eps pilot.

Interleaving

There are important advantages for
suppressing the carrier and transmitting
a subharmonic pilot. One of these re-
sults in an interleaving effect which per-
mits a 90 per ecent maximum deviation on
the main channel as well as 90 per cent
on the subehannel, with the other 10
per cent in each case being reserved for
the pilot carrier.

Interleaving, or nesting, of the L+ R
main channel signal and the L. — R gen-
erated sidebands is one of the most in-
teresting and important aspects of the
newly adopted system.

Because of this effect, 90 per cent of
normal deviation can be used on the
main channel, and also the subchannel,

because one is producing peak main ear-
rier deviation while the other is zero,
and vice versa. Thus, the monophonie
listener experiences a signal-to-noise loss
of less than 1 db.

This interleaving effect arises from
the fact that the sum of two variables
(L+R) is high when their difference
(L-R) is low and wice versa. Since the
amplitude of the sideband envelope pro-
duced by the L—R signal is directly
proportional to L— R, this relationship
between a sum of two variables and their
difference is maintained and the main
channel and subchannel will interleave.

Perhaps a reference to Fig. 4 will help
in developing an understanding of this
phenomenon. In Fig. 4 (A) represents
the L signal input; (B) shows an imag-
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PRE-STEREQ FM BROADCASTS

ADDITION FOR STEREO

L-2 DOUBLE SIDEBAND

| SUPPRESSED CARRIER— UP TO 90% -
MODULATION OF MAIN CARRIER

; 4 ;

SCA— 10%
MODULATION

OF

i

,000 19,000 23,000

FREQUENCY (CPS)

38,000 53,000  67,00046700

Fig. 3. Spectrum of signals appearing at output of discriminator.

(A) LEFT INPUT

(B) RIGHT INPUT

(C) L+R

|
|
14 1

{€} L-R SIDEBANDS

(F) L¥R + [-R
SIDEBANDS
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Fig. 4.
ing of L+R and

Interleav-

L - R sidebands.

WWW ammerieaniadiahictary com

inary square wave pulse on R, used for
illustrative purposes; (C) shows L+R
(sine wave plus pulses);(D) shows the
L-R (sine wave minus pulses); (E)
shows the L —R subecarrier sidebands
and (F) the composite signal (minus
the pilot for illustrative purposes) con-
sisting of L.+ R and the L, — R sidebands
that would be the signal fed to the FM
modulator. Note that its peak amplitude
is not greater than the peak amplitude
of L+R or the L-R sidebands. Also
observe that there is a depression
(caused by — R, the pulse) in the LR
sidebands, while there is a simultaneous
peak (eaused by + R, the pulse) on the
L+ R signal. When they add to form
the composite, the L+ R peak fills the
L - R sideband depression.

If the subcarrier carrier is suppressed,
the main and subchannels ean have peak
FM deviations limited only by the ne-
cessity to provide for the pilot earrier.

Another advantage of the 19,000-cps
pilot can best be explained at this time.
Note that the 19,000-eps pilot falls in a
clear channel portion of the discrimina-
tor output, with the L+ R audio 4000
¢ps below and the L — R lower sideband
4000 cps above. It will be recognized
that this affords the use of relatively

AUDIO e JUNE, 1961
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Write for Brochure LG

AUDIO e JUNE, 1961

TF-3 4-speaker 3-way system. Covers
the full frequency range with a full size
Flexair* woofer in Bass-Superflex*
enclosure, two coloration-free mid-
range units, and the sensational
Sono-Dome* Uitra-Tweeter. Choice
of genuine oiled walnut or unfinished
gum hardwood cabinetry. 134" x
233" x 114"

Oiled Walnut. ..$99.50

Unfinished. ..... $79.50

*T.M. Reg.

o . -
U L Y <y - 7 e e T ) . e

Best by

Blindfold Test

THE WIDELY ACCLAIMED hi
T
e)

+...THE PRECOCIOUS NEW
T

Py

In the moment of truth, impartiality
is paramount. The curtain is drawn and
preference depends upon sound
quality alone as judged hy the listener.

In a recent test, both the widely
acclaimed Jensen TF-3 and our precocious
newcomer TF-2 were preferred above
“rated” systems costing much
more. So it’s wise to be your own
thinking-man about hi-fi speakers.

Be sure to hear the TF-3 and TF.2
4+ - they may well be the “best buy™ for
you in hi-fi speaker systems. Fine
woods . . . smart styling. For still more
moneysaving, unfinished utility models
are an intelligent choice . .. paint,
finish or build-in as you choose.

TF-2 3-speaker 2-way system. Also
uses a full size Flexair* woofer for dis-~
tortion-free bass response, plus two
special direct radiator tweeters giving
smooth, extended highs. Choose from
two cabinetry styles: the oiled walnut
or the economical unfinished gum
hardwood. 13}4" x 233" x 114",
Oiled Walnut. .. $79.50
Unfinished...... $64.50

MANUFACTURING COMPANY

DIVISION OF THE MUTER CO,

ense

6601 S. Laramie Avenue, Chicago 38, Illinois

™ In Canada: Renfrew Electric Co., Ltd., Toronto
JEIIMHI In Mexico: Universal De Mexico, S.A., Mexico, D.F.
LOUDSPEANERS
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AMPLIFIER DOUBLER-AMPLIFIER DETECTOR MATRIX DEEMPHASIS
—d
LAY
Z 4 TIME DELAY
Q3 L+R
= $-e—/FI0 AN ——
B L AAAAA <95
] VW % <
1/2 12A17 < &= 38KC BANDPASS NN
3 v
1 L-R
4 -
5 1% A LEFT
- AAAA, AA
g 1/2 12A17 38KC T 2 W "W
5 19KC 1 _n_—I
FILTER i 1 =
P I 3 MW—-mi—To
Q RIGHT
1 i
» 1T E

Fig. 5. Simplified schematic of one-tube adapter.

simple filter cirenits in the receiver for
isolating the pilot signal so that is may
be doubled to recover the subearrier.
This is an important feature of the sys-
tem and is one of the primary reasons
that a simple one-tube adaptor can be
employed.

Circuit Description

Figure 5 1s a schematie® of a doubler
cireuit which employvs a tuned doubler
amplifier to recover the subearrier from
the pilot.

The diseriminator output from a tuner
15 applied to the control grid of the
12AT7 amplifier. The plate of this tube
provides an amplified output signal
whieh is applied, via an amplitude ad-
Justing potentiometer and a time delay
network, to the L+ R signal input line
of the matrix.

The output signal of the 12AT7 is also
attenuated by a resistive voltage divider
and is applied via a bandpass filter* to
the input of the detector. The filter is
tuned to provide a bandpass from 23,000
to 63,000 eps with the series arm dis-
playing an “anti-resonance” at the SCA
frequency which, for the NSRC field
tests, was 67,000 eps. If the “anti-reso-
nance’” is not designed into the filter, an
annoying whistle may be heard because
of mixing between the 67,000-cps SCA
subearrier and harmonies of the stereo
subearrier.

The output signal of the 12AT7 is
also fed, via a resistor or eapacitor, to
the pilot filter, which is shown tuned
to the pilot signal frequency of 19,000
cps. The output of the filter is eoupled
to the grid of the second triode of the
12AT7. This tube is operated as a
doubler-amplifier.

The plate is connected to a eireuit
which is tuned to double the frequenecy
of the pilot (38,000 eps). This fre-
quency-doubled signal is applied, via a
secondary on the coil of the tuned cir-

3 Reply Comments by the General Elec-
tric Company to FCC, November 7, 1961.

4+ “Reference Data for Radio Engineers,”
Federal Tel. and Radio Corp., 1948, p. 176.
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cuit or a eapacitor, to the input of the
detector.

The detector consists of a pair of rec-
tifiers connected to the input with op-
posite polarities, as shown. Filter ca-
pacitors and resistors are respectively
connected hetween the output electrodes
of the detector rectifiers and ground.

The matrix eirewit contains the resis-
tor hridge shown. It is important to mote
that stereo separation is dependen’ on
the degree of balance of this bridge.

The de-emphasis network comprises
the usual resistor and capacitor provid-
ing the standard 75 usec de-emphasis.
The output signals, I and R, are taken
after the de-emphasis.

It should be noted that the oufput
impedance of this one-tube deviee is
quite high, and, also, that the insertion
loss will range from 6 to 10 db. y:

WHAT HATH FCQ?

(from page 20)

Subecarrier

output 15 db 23 db
Left signal

output 13 db 20 db
Right signal

output 13 db 20 db
16. It will be observed that System 1

has the greater loss in signal to moise
ratio for monophonic reception and the
lesser loss for stereo; conversely, Sys-
tem 4-4A has a smaller loss for mono-
phonic reception and a greater loss for
stereo. Both the monophonic and stereo
losses for System 4-4A would be greater
if S8CA subcarrier frequencies were lalso
used.

Clearly the public has been served hy
this FCC deeision—it not only preserves
the existing monophonic transmission,
but in addition provides the new dimen-
sion of stereo.

Our title paraphrases the statement |

made at the inauguration of the tele-
phone which ushered in a new era. I
trust this decision by the FCC may be
as momentous for FM broadeasting., &

WWW akmeriaaiiadiahistary com

LIGHT LISTENING

(from page 10)

The Three Suns, a fixture for decades
among the outfits offering light background
music, have now felt it necessary to add a sea-
soning of percussion to their arrangements.
In their latest album, the old standbys—elec-
tric organ and accordian—are surrounded by
marimba, vibraphone. kettledrum, and Chinese
gong, In a further departure. a Salvation
Army drum has been pressed into service.
Listeners whose recollection of the Suns goes
back to their hotel broadcasts will find little
left of the early casual style. The arrange-
ments by Charles Albertine generate steam in
every phase. Wild wrinkles show up in the
Colonel Bogey March but his original compo-
sition Smoke offers tthe greatest reward to
those who insisted on good bass response in
their right playback channel.

The Fantastic Raymond Shelley
Columbia CS 8393

Normally, Columbia doesn’'t introduce a new
member on its roster of organists with an
album tirle as extravagant as this one. My
curiosity, therefore, centered on the artist as
1 started to play this release. I was already
reasonably certain that the recording job on
this theatre organ would be a good oue. A
favorite in my collection of auditorium acous-
tics-in-stereo is Columbia CS 8230 (‘“‘Ashley
Miller at Radio City Music Hall”’). Possibly
the first aspect of this recording to strike the
listener is the rhythmic eommand of a Wur-
litzer exhibited by Raymond Shelley. I would
hesitate to call it fantastic but a few meas-
ures of the opening selection, I Got Rhythm,
explains the acclaim that greeted his appear-
ance at the Detroit convention of the Ameri-
can Guild of Organists in 1960. Among the
delegites assembled in that eity’s Fox Theatre
on that occasion was Columbhia's well-known
organist in the classical field, E. Power Biggs.
1Tis enthusiastic endorsement of Shelley to the
“home office” made possible this recording in
the same setting. The Fox Theatre Wurlitzer
was one of five installations designed by
Jesse Crawford buck in the late Twenties
when a hundred thousand dollars could buy
one whale of a four-manual. All the trim-
mings were included——two sets of cathedral
chimes, three xylophones, two marimba-harps,
drums, traps, and percussion galore. Restored
by a group of volunteers who worked after
the theatre closed for the night, the organ
provides a wonderful palette for staples such
as Rirth of the Blues, Brazil, Misty, and The
Band Played On.

Les Brown: The Lerner and Loewe Band-
book Columbia CS 8394

When show music reaches the popularity
enjoyed by the Lerner and L.oewe productions,
it is sure to be put to a variety of uses. Here
it is made to serve as dance music while Les
Brown raids the rosters of four top “L and
L’ shows—“Camelot,” *“My TFair Lady,”
‘Gigi,”” and “Brigadoon.” Those familiar with
the original cast recordings may be tempted
to wonder what on earth the Les Brown ar-
rangers accomplished with only reeds and
brasses at their disposal in spelling out the
appeal of the tunes. One addition to the band
was worked out for this occasion—the tuba of
T’hil Stephens. Arrangers Hill, Barket, and
Comstock have used the five saxes, five trum-
pets and five tromhones of tlie band with easy
flexibility. They have converted to dance
tempo such disparate items as Follow e
from “Camelot” and Get Me to the Church on
Time from “My Fair Lady.” The crisp beat
and relaxed discipline of the Brown crew is a
pleasure to hear in Columbia’s realistic sound.
This is the straight-from-the-shoulder impact
of a good band playing in a live studio. Cours-
ing through a bona fide sound system, an un-
varnished job such as this can sound twice
as effective as the fussed-over novelties of
the moment.
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TR T T RN
"Exciting!” says Ju h'é Londan.

) "‘F’/s the Best"“”

ONLY THE
ROBLERTS
((()()()”

STEREO
tape recorder

comb nes these advanced features:
4-Track Stereo Record Play
2-Track Ster=o Playbark
4-Treck Monaural Record /P ay
Dral Head Ouputs

Dual Pre-Amp Ou:puts

Cua Pcwer Amplitier Outputs
Dual Sterzo Spaakers / Portatle
Recessed handle and

sertical operation idsal

r castomr installation. $399.30

ROBERTS

TEREO TAPE RECORDERS

are chosen by discriminating movie stars and recording
artists for personal home entertainment and rehearsal applications

ONLY THE

ROBERTS
«199(3” i

dcck& 3905

amplifiers

ONLY THE
ROBERTS

4407

STEREO
tape recorder

Has "MACGIC 4EMORY"

self containec stereo speakers,
automatic shit-off plus many
other "Never Before' Features
$699.50

Availabie as deck & preamp package
$649.50

custom series

corrbine rich appearance

and supzriative tape recorder
reproducer performance. Same
Eon‘ponants as used in the
*Beéauty is and this Beauty Does,'' says oberts classic 990.
MCDONALD CAREY, star of motion 199d" 5200.50—"3905" $124.50
pictures and zel2vision. *'Tailored appear-

ance and -lop.parformance, alike, in my

Roberts Cusion Series."

'MAGIC MEMORY s the BREAK-T-ROUGH
You've been waling for!"’ says GLEMN FORD

Roberts Electronics, Inc. Dept. A-6-ADE

5920 Bowcroft Street, Los Angeles 16

Please send me:

| Roberts Sterec Tape Information Kit con-

taining 39 stereo and monaural applications.

i I

| |

| 1

. A - | N
.Ill;l___._- e T ROBERTS ELECTRONICS’ INC_’ : enclose 25¢ (cash, stamps) for postage and :
| !

1 1

| {

| |

1 1

[ I

| & handling.
i-k_’ fo—gf/lfs 7: 4 . . The name of my nearest dealer.
{" 1 AL Los Ange|es 38Y California 1 want a free, no-obligation demonstration.
O e sl B
Address.

City __State
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"Reflection Coupler” Gives
Stereo Spread

LEON ). KNIZE*

By radiating the sound from the rear of a cabinet and using the wall as a diffuser
to spread the sound, a remarkably good illusion is presented to the listener.

ITH STEREO REPRODUCTION firmly
Westablished as a technical possi-

bility—and, in faect, an electronie
miracle as far as the outputs from the
two amplifier channels are concerned—
the next problem centers around the need
for converting these ideal, let us say,
electrical signals into a reasonable fac-
siniile of the original acoustical environ-
ment. The simplest solution is the use of
two conventional loudspeakers systems
spaced a finite distance apart. This finite
distance, however, seems to vary with
each individual selection and with each
type of microphoning, and unless the
two loudspeaker systems are placed on
some movable “trolley” so that their
spacing may be altered to suit each re-
cording situation, it is likely that the
reproduction will bear little resemblance
to the original performance. Let us look
into the reasons for this.

We can agree that the only way to
judge whether reproduction of musie is
occurring accurately or inaccurately is
to go back to the original live perfor-
mance. If it is not our intention to re-
create this performance as closely as
possible, the use of the word “reproduc-
tion” as applied to recordings of music
is entirely wrong. The word itself de-
scribes what we are trying to do.

* President, Scoit Radio Laboratories,
Ine., 241 West St., Annapolis, Md.

Fig. 1. Sound reaching the listener from

a single performer in a typical stage is

composed of direct sound from the instru-

ment and reflected sound from the top

and from the back and side walls. In ad-

dition, there are other reflections from
the listening area itself.

30

We know that sound waves, when
leaving an instrument or other source,
travel in all directions. This means| that
in any normal concert hall (or for that
matter, any location in which musiec
originates) reverberation begins or the
stage (or in the performing area) even
when only a solo instrument or yoice
is involved. The sound traveling| up-
wards into the “shell” of the stage or the
ceiling of the performing area will geat-
ter off the ceiling; the sound traveling
to the back will scatter off the back of
the stage; and that to the right or left
will be reflected from the sides, as in
Fig. 1

By far the major portion of the sound
reaching any person in the audience will
be this scattered sound, even if this per-
son were sitting somewhere in the gudi-
ence where the direct sound reached him
before it struck the walls, floor, ceiling,
or some other object in the listening
area. Basically, therefore, we musf di-
vide our auditorium or room into| (a)
the playing area, and (b) the listening
area.

The playing area creates sound that
is largely reverberant in nature; that is
to say, it has struck a reflecting surface
before it leaves the playing area. The
listening area creates sound that is en-
tirely reverberant in nature. We must
add to this the fact that the rate of at-
tenuation of direct sound is the same in-
doors as it is outdoors. The direct sound
will reach a person far back in a listen-
ing area not at all, or at least reduced
from the strength it had at its source. A
reverberant sound, however, can leave a
reflecting surface at practically the same
intensity at which it impinges upon this
surface. Therefore, a sound hitting a
flat surface which is reflective enough
to return this sound at its full intensity
will reach the listening area almost as
strong as the direct sound is, and when
the sound is reflected from many points
at once, as it may well be, the total re-
flected sound can be considerably greater
than the direct sound.

Now consider a listening area that
has more than one voice or more than
one instrumentalist, as in Fig. 2. llere

WWW amerieaatadiahigtary com

we have a more complex phenomenon
oceurring, since there are many sound
sources simultaneously sending sound
energy in all directions. Obviously these
sound waves mix together and form a
sort of turbulence. Just as obviously a
large proportion of this sound mixture
and reverberation ocecurs inside the play-
ing area, so one might say that this re-
verberant and turbulent sound leaves
the playing area in a body very much
like fog or smoke; that is, it is diffused
over the entire front area of the stage,
both vertically and horizontally. Figure 3
shows an “apparent source” plane which
might well be a sound-transparent sereen
at the front of the playing area. The X’s
show the apparent sources of both di-
rect and reflected sound, and it will be
assumed by the listener that his virtual
sound source, or screen, is the actual
source of the sound. The listener hears
various intensities and directions of
sound sources which—if one were suffi-
ciently skillful and if sufficient channels
were available for the equipment—could
be duplicated by a multiplicity of loud-
speakers in the plane of the sound
sereen. Therefore, it must be admitted
that the sound leaving the playing area
—assuming the use of a conventional
stage and not the top of a mountain—
is not limited to direct sound, but is a
composite of direet sound and reflected
sound of differing intensities and diree-
tions. Once this condition is recognized
by the listener—and by the loudspeaker
designer—the problem of creating the
illusion of sound coming from a typical

Fig 2. Sound reaching the listener from a
group of performers is still more diffused
than in the case of a single performer.
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playing area is considerably simplified.
All that is neecessary is to cause the
sound to be distributed over a large
area, either by means of a large number
of loudspeakers covering an entire wall
or hy some more praetical method.

Living Room Conditions

In the home we have a listening area
which is generally somewhat smaller
than the listening area at the usual live
performance. It is well nigh impossible
to duplicate the conditions of any given
live listening area in the Lome, and com-
pletely impossible to duplicate all of
them. Ideally, however, following the
logic of our diseussion on live perfor-
mance playing and listening areas, if
we can divide the listening area from
the playing area we can come nmuch
closer to the reality of the original per-
formance.

Let us go back to this diffused turbu-
lent wall of acoustiec energy which leaves
the front of a stage—the imaginary
sound-transparent screen at the front
of the playing area. It would seem that
the first ingredient in duplicating the
live performance would be to ereate such
a wall of diffused turhulent :coustie
energy, since this would then give us
the feeling of the front of a playing
area. However, with microphones placed
relatively elose to the source of sound,
the resultant recording has relatively
little reverberation in it. One channel
differs from the other primarily in in-
tensity. The exact reproduction of these
two recorded signals has practically
none of the reverheration which existed
at our imaginary plane, in most in-
stances. Yet the reproduction from the
recording must of necessity he limited
to the direct (and reflected) sound
which reached the velatively close miero-

AUDIO e JUNE, 1961
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Since the loudspeaker system is a compact unit in it-
self, it can readily be housed in a cabinet with sufficient room

() remaining for equipment and record storage.

Fig. 3. If all of the sound—both direct and reflected—could be
measured at an imaginary plane, and then reproduced with
the same directivity and intensity, the imaginary plane would
serve as the virtual source. The problem remains as to how
to transfer the imaginary plane into the listener’'s home.

phones, and these limited signals are
all the information which is offered
to the loudspeakers in the home or
other listening area. The reverberant
and stereophonic effect which the play-
Ing area lends to a performance is to a
large extent missing, since at hest we
are capturing only a portion of the wall
of diffused acoustic energy with micro-
phones placed in the usual positions.

If it were possible to take this imag-
mary plane of acoustic energy and
transfer it to the listening area, we
should then have re-created the original
effect as heard by a listener at the live
performance. In addition to the rever-
berant energy present at this imaginary
wall, we add the reverberation of the
listening area, with the result that we
have arrived at a remarkably good faec-
simile of the original performance. All
that remains now is to design a loud-
speaker system which is capable of re-
producing this imaginary sound source
in the home or listening area.

The “Reflection Coupler” Stereo Speaker
System by Scott of Annapolis

Having thus determined the require-
ments of a suitable stereophonic loud-
speaker system, it only remains to
fulfill them as closely as possible. By
utilizing a wall of the room as a diffrac-
tion surface for diffusing and reverber-
ating the acoustic energy ecoming from
the loudspeakers, the Secott Radio Labs
“Reflection Coupler” Speaker System
succeeds in reproducing the conditions
necessary to the imaginary sound sereen,
and thus in re-creating the original
sound source in a listening area of
limited size. Instead of the sound ap-
pearing to eome from two “holes in the
wall,” it appears to be spread out all
over the wall behind the loudspeaker
system. Instead of an instrument ap-
pearing to be in its normal position
when the listener is on the center line be-
tween the two loudspeakers, but moving
to the left or right as the listener moves
to the left or right, the instrument ap-
pears to come from the same point on
the wall regardless of where the listener
is. We have, in effect, inoved the perfor-

Fig. 4. External appearance of one of the benches available to house the Scott of An-
napolis “Reflection Coupler” system. Note that it does not “’look like a loudspeaker.”
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view; (B), rear elevation; and (C), section through (A) at X-X.

mers so that the playing area appears
to be just back of the wall. Thus it is
apparent that the loudspeaker system
has re-created the diffused and turbu-
lent wall of acoustic energy which was
represented at the plane of the imagin-
ary “sound sereen,” and the illusion of
the individual positions of the instru-
ments remains the same no matter how
the listener moves around the room.
This seems to be the ultimate objective
of the system insofar as the distribution
of sound is concerned. It is important,
however, that the loudspeaker system
should be of a size and configuration
which would be acceptable in the aver-
age home, and—in the opinion of the
average housewife—that it should not
“look like a loudspeaker.” How well the
latter objective has been achieved should
be readily apparent from Figs. 4 and 5,
which show one of the benches that may
be used to house the loudspeaker system,
and a console model which can house
the complete hi-fi system and still pro-
vide some storage space for records.
How well the first objective has been
achieved can be judged only by listen-
ing.

The loudspeaker system by itself is
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a eompletely integrated unit housed in
a box approximately 42 inches long, 16
inches deep, and 9 inches high, and con-
taining two woofers and two mid- and
high-frequenecy speaker units. In the
most expensive models, it also contains
two super-tweeter units, relieving the
mid-high unit from the chore of repro-
ducing frequencies above 2000 cps. All
of the sound comes out of the back of
the cabinet, and nothing about the unit
“looks like a loudspeaker,” much less
two of them.

The woofer section employs two 12-
inch cones, each in 0.9 cu-ft. enclosures
and loaded both front and back by slots,
with the back slot being ecommon to both
channels, resulting in a mixing of the
very low frequencies. The slot design is
sueh that front and back pressure waves

are equalized to bring them into phase,
and also to damp the outputs of the
low-frequency radiators effectively. The
horn aspeet of the ecombined front and
back slots help greatly in ereating a
unit of high efficiency, as will be noted
from the output figures.

The high-frequency cones are mounted
direetly into the back of the cabinet and
radiate into the molded plastic “reflec-
tion couplers,” whence the sound is di-
rected upward and outward against the
wall behind the speaker. The two sound
patterns from the couplers mix between
the two channels near the center at some
distance above the eabinet itself, result-
ing in a very noticeable sound spread
without any tendency toward a “hole
in the middle.” This sound spread com-
pletely eliminates any “ping-pong” ef-
feet, which is considered most unpleas-
ant to musie lovers, yet it gives a definite
feeling of loeation to stereo reproduc-
tion. This was clearly demonstrated at
the Washington High Fidelity Show
where the unit was shown to the public
for the first time. Two small speaker
cabinets of conventional bookshelf di-
mensions were placed alongside one of
the combined speaker-equipment con-
soles. Most listeners appeard to be
thoroughly surprised when the small
cabinets were picked up and shown to
be empty hoxes. Blindfold tests by ex-
perienced listeners as well as by laymen
have consistently resulted in selection
of the Scott of Annapolis “Reflection
Coupler” speaker system as the best for
sound distribution in stereo demonstra-
tions.

Construction

Figure 6 shows the general principles
of construction of the speaker system.
The same basie unit is used in both the
separate speaker systems and in the
consoles. In the figure, (A) shows the
plan view, (B) shows the rear elevation,
and (C) shows a section through (A).
Note that the plane of the “baffle” on
which the woofers are mounted is at an
angle with the bottom of the housing
so as to provide a smoother impedance
match between the cone and the mouth
of the slot.

The appearance of the back of a
finished eahinet is shown in Fig. 7, with
the two Reflection Couplers in place.
The exact shaping of these plastic re-
flectors is important in providing proper

(Continued on page 69)

Fig. 7. Rear view of the loudspeaker system showing the placement and shape of the
mid-high reflectors.
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MANUFACTURERS OF THE
WORLD'S FINEST TAPE RECORDERS

Presents the New

SERIES 90

A product of 14 years of excellence in tape recorder
manufacture, Concertone’s new Series 90 represents
a major breakthrough of the finest caliber instru-
ments into the lower-priced equipment field. Designed
for rugged reliability under continuous performance
conditions the Series 90 meets exacting broadcast
requirements as well as those of the finest custom
installations for recording studios, industries and
audiophiles. Featuring a dynamic new tape transport
and advanced electronics, the Series 90 offers the
revolutionary new Concertone ‘‘Edit-O-Matic”’ and
our exclusive flutter filtering system. Available in
monophonic full or half track — stereo 2- or 4-Track
versions — the Series 90 brings you the ultimate in

professional recorders.

Concertone's electronic “keyboard” with illuminated
mode indicator permits remote operation of the Series 90.

Available in studio consoles or portable case.
For vertical or horizontal rack mounting.
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Look at all the professional features to be found in the new
Series 90 ...an instrument that assures recording perfec-
tion and versatility unheard of except in the costliest tape
recorders.

2 CHANNEL INPUT MIXER Sep-
arate gain controls for each input
signal permit recording from two
different sources simultaneously, i
mixing sounds for proper bal-
ance. Optional plug-in transform-

ers provide flexibility in matching
input impedances.

INTRODUCING THE CONCERTONE “EDIT-O-MATIC"®* The countless ad-
vantages of high speed search, cueing and editing are demonstrated in
Concertone's exclusive new EDIT-O-MATIC.
- - High speed "SEARCH'" enables quick cueing
HI SPEED | up to the approximate location desired on
the tape. A flip of the "CUE" switch brings

™ /2 the tape into contact with the heads and

1] simultaneously releases the brakes for easy

| /' \, manual cueing to the exact spot. A simple
) CUE = J

DYNAMIC NEW TAPE TRANSPORT
Features 3-motor direct drive system
utilizing heavy duty hysteresis syn-
chronous drive motor. Band type
self-energizing brakes coupled with
induction torque motors provide ut-
most in tape handling reliability.
All components precision mounted
on 1” aluminum ailoy top plate
to provide lifelong alignment and
dependability. Simplified design per-
mits easy accessibility for minimum
maintenance when required.

> .
MANUAL

“mark and measure'” scale pinpoints the
precise portion of the tape to be edited.

EXCLUSIVE CONCERTONE FLUTTER FILTER-
ING SYSTEM Developed by Concertone, this
unique and exclusive system virtually elimi-
nates spurious vibrations and troublesome
tape flutter. A dynamically balanced flywheel
combined with a viscous damped tape ten- -

-
sion arm provides silken-smooth tape han-

dling and recordings virtually free from )J

variations in pitch caused by any compo- -

nents in the tape path.

REEL SIZES Handles all reel sizes from
5” to 1014” with torque adjustment com-
pensating for differences in reel diameter.
Torque change switch is mounted on deck
front plate for easy accessibility. Changes
tension on both supply and take up reels.

STEREO VERSATILITY Accommodates
up to 4 heads for maximum versatility.
Stereo Models 93 two-track and 93-4
four-track each contain 4 triple-shielded
magnetic heads with playback selector
switch allowing user to choose correct
stereo playback head for optimum per-
formance. Multichannel erase head pro-
vides separate erase for each track
affording easy monophonic and sound-
on-sound recording.

VU METER Large professional 414"
VU meter with true ballistics cali-
brated to meet VU standards.
Separate selector switch for read-
ing Bias, Record and Output levels.
llluminated face for easy viewing.

B Automatic Cut-Off
B Automatic Tape Lifters

Record Indicator Lights
A-B Monitoring

B Front Panel Equalization Control Relay-Solenoid Operation
B Cannon Connectors Optional Remote Control

B Built-in 600 Ohm Output

Two- or four-track stereo

Professtonal Specifications

Tape Speeds 7.5—15 ips or 3.75—7.5 ips.

Timing Accuracy 99.8% or better over 1 hour run.

Qutput Impedance 600 ohm balanced with
terminating switch to allow con-
nection to high impedance input.

Frequency Response 40— 15000 cps *=2db at 15 ips.

40 — 12000 cps *+2db at 7.5 ips.
50— 7500 cps *2db at 3.75 ips.

Output Level +4dbm at zero VU.
Reserve gain to +-8dbm.

Dimensions Transport: 19" x 1534" x 8",
Amplifier: 19" x 514" x 81,".

Weight Transport: 48 Ibs.
Amplifier: 12 Ibs.

Signal-to-Noise Ratio

Full Track: 55db at 7.5 and 15 ips.

50db at 3.75 ips.
Stereo; 50db at 7.5 and 15 ips.

45db at 3.75 ips.
Recording a 400 cps signal
inducing 2% distortion, erasing
the signal and playing back
the erased portion of the tape.

Power Requirements Monophonic Recorders:
Approx. 280w, 115V, 60 cps.
Stereo Recorders:
Approx. 320w, 115V, 60 cps.
Total Harmonic Distortion Less than 2% at zero VU.

Crosstalk Ratio 50db.

Flutter and Wow  Less than .1% rms at 7.5 and 15 ips.
Less than .3% rms at 3.75 ips.

Rewind and Fast Forward 90 seconds for 2400 ft.
Start and Stop Time .5 second.

Dealer inquiries invited

For your nearest Concertone dealer write:

AMERICAN CONCERTONE, INC.

Input Impedance  High impedance unbalanced; A DIVISION OF ASTRO-SCIENCE CORPORATION

50, 250, or 600 ochm
balanced or unbalanced with
plug-in transformers.

9449 West Jefferson Boulevard - Culver City, California
Telephone: UPton 0-7245

WWW amercammadioRietery com
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For the first time in four years,

AUDIO visits the International
Audio Exposition

Proof that people still go to audio shows is offered by the
crowds during the four day successor to the “London Audio Fair”

started out on the evening of April 6, 1961 to see the

Fifth International Audio Exposition. While the dis-
tance was somewhat greater than any Londoner had to go,
it was no longer a trip than was required of, for example
Gilbert Briggs, who came the 225 miles from Yorkshire in
a metor car, with an elapsed time of almost eight hours
(he drives slow). All we—AUDIO'S editor, C. G. MeProud,
and its photographie consultant, Mort Weldon—had to do
was to cue up in the approved London fashion at New
York’s Tdewild Airport and board Flight 2 of Pan American
World Airways at 8:00 p. m. Of course, it was already
2:00 on the morning of April 7 in London, and the show
was thoroughly closed for the night, but we went anyway.
There’ll always be a tomorrow, we felt.

ln{E MANY A LONDONER, two representatives of Aupio

AUDIO e JUNE, 1961

And there was. After some six hours and forty minutes
of wondering whether we had yet taken off (that’s the
trouble with Pan Am’s jets, they are s0-0-0-0-0 smooth)
we looked outside and there was London Airport North—
searcely changed from when we first saw it in 1953. Manag-
ing to be last off the plane (it was such a pleasant ride we
were loath to get off, particularly considering the refresh-
ments) we ran square into a Pan American photographer,
John North, with his camera pointed our way complete
with flash which was undoumbtedly necessary in the early
morning haze. After due consideration, we decided he was
there to secure evidence in Pan Am’s favor in case we fell
down the landing stairway. His evidence we now have,
and it appears on our front cover for this month. We did
make it down the stairway uneventfully, had a short ride

35
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in a Pan Am bus, and were set down in a lounge where we
watted until they had assembled the requisite number of
immigration offieials. We succceded in eonvineing them we
were not going to stay over three months, that we were
tourists, and'that we were going to stay in some hotel in
London (nei her of us knew then which one), and they
stamped our passports and let us through to the eustoms
authorities.

Now if anyone ever wants to he treated like a gentleman,
here is the place for him, at least if he is an American
citizen. We made feeble passes with our keys for the
luggage locks while we were explaining that we had no
gifts for anyone in the United Kingdom, that we had no
more than 200 cigarettes nor more than 50 cigars nor more
than one pound (avoirdupois) of tobacco, and before we
got the loeks open, the luggage all had chalk marks on it
and we were shunted out, but gracefully. Later we learned
that one pound (sterling) does not huy one pound (avoir-
dupois) of smokable tobaceo in London.

After aequiring some spendable money at the bank’s
counter in the airport exchange for some U. S. green, we
ran into another traveling eonvenience—Pan Ameriean
“happened” fo have a car going into the city and would
gladly give us a lift (vide, that is, not elevator) to our
respeetive hatels. This, we were told, doesn’t happen to
everyone—only to those who consent to having their pictures
taken. So we got into the ear with a driver who insisted
on driving on the left side (most Americans say “wrong”
side, but who’s to say which is right and whieh is wrong?)
of the road nll the way to the city. That, we found out,
was customary in England, even though they go through
revolving deors just like we do, counterclockwise. We
Hotel Russell, in Russell Square, was the scene of the four- mention that beeause we noticed later in Sweden that
day International Audio Exposition. Not the most modern even though they drive on the left side of the road there,
of hotels, it had the advantage of high ceiling.s and solid they do, at least, remain consistent and go around re-
walls. Furthermore, the food and service were impeccable. volving doors clockwise—even though their cars are all
left-hand drive ears just like we use in the U. S.

And thus ended our experience with Pan American
before the show.

Although the high fidelity show idea originated in the
United States, it must he admitted that the variations in-
troduced by C. Rex-Hassan, Festival Director, have much
in their favor. Instead of the usual exhibit rooms where
everyone eonfregates to ask questions of the attendants as

ELENTRA
=4 " aecoros o
SPELAITY . ARE AN

John Ridley, head of the British Audio Fidelity Records or-

ganisation, was on the scene in the booth and demonstration C. T. Malone, applications engineer for Ampex (Great Brit-
room—seemingly at the same time—and still found it possible ain) Limited, puts the 960 through its paces with stereo music
to present “Adventure in Sound” on Saturday and Sunday reproduced through a pair of 2010 amplifier/speakers. He
evenings to tell as entertainly as possible the story of Stereo. also had a 351 on exhibit.

36 AUDIO ¢ JUNE, 1961

WWW amedacearadioRietery com


www.americanradiohistory.com

well as hear the demonstrations, praectically all of the
exhibitors use two spaces—one a booth in the Exhibit
Hall where nothing is heard ezcept the (uestions of the
visitors and the answers of the attendants, and the other
a typical hotel-room exhibit where the equipment is demon-
strated aurally, This has mixed blessings, of course. While
the listeners to demonstrations are not anncyed hy the
conversations between visitors and attendants, it is also
neeessary that the exhibitors staff two places. At any rate,
the erowds are distributed, and considerably more people
can get the information they want with a minimum of
disturbance, he it answers or Ansermet. And somehow, we
can’t visualize Americans cueing up docilely te await their
turn in the demonstration room, even thongh we have seen
some of this in the carly U, 8. shows. But it works in
London, and it works well, Tn taet, during the four dayvs
of the show, the turnstiles eonnted 39,143 visitors—which
exceeds, we believe, any UL 8. show to date. We presented
ourselves dutifully to Mr. Rex-Hassan, affectionately ealled
The Colonel, were received with the honor and fanfare we
expected, and were promptly hustled off to Iunch where we
encountered many more of oar old aequaintanees. Lunch
over, we finally got around to seeing the second day of the
show,

Space does not permit the entire portrayval of the
hooths, rooms, and personalities that we visited, but the
products that are most familiar to U. S. readers are repre-
sented in these pages.

AKG (Adkustiche u. Kino-Gerite GmbIl)

One of the largest manufacturers of microphones in the
world, AKG showed a new miniature condenser mierophone
which weighs only two ounces, This unit, Model €60, ean be
fitted with either cardioid or omni-directional heads, and is
powered by a rechargeable battery puack or by a line operated
supply unit.

Ampex

All U.S. readers are familiar with the 960 and 970, both of
which are available in Britain, and undoubtedly almost every-
one would like to have @ 350 series recorder for his home system.
These models were shown along with the amplifier-speaker units
designed for home nse, ns well as for “loeation” wonitoring,

Lesiie Watts, Export Manager for Goodmans Industries, Ltd.,

is kept busy almost continuously explaining the wide variety

of loudspeakers, driver units, horns, and other parapher-
nalia so dear to the audiofan.

AUDIO e JUNE, 1961

Gilbert A. Briggs, the Grand Old Man of British Audio, and

well known to every audiofan in the world. Late on Sunday
afternoon, Mr. Briggs stepped out on one of the balconies
for a bit of fresh air just as we came into his room. He con-
sented to pose for this study which successfully masks his
good humor and whimsicality and turns him into an Elder
Statesman. Which maybe he should be.

B

Harold J. Leak (left), of amplifier, pickup, and now loud-

speaker fame, poses with the Managing Director of the show

organization, C. Rex-Hassan, whom we met for the first—
but probably not last—time.
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Richard Merrick, Managing Director of Ferrograph, relieves

some of his demonstration personnel and puts on his own

selling pitch. While Ferrograph policies are serious and con-

servative, Dick is only serious when he is extolling his
products.

E. W. Mortimer, Chlef Research Engineer to Garrard and

"Monty’’ to his friends, was on hand to make sure that all of

the technical questions would be answered correctly. With

most of these products he maintains the air of a proud father,
as he well might.
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Audio Fidelity

“The little] Company with the BIG sound” has established
itself in Brifain in a short two years—possibly aided by the
fact that Ridley, head of the offshoot of Sid Frey’s American
enterprise, is|himself an Englishman and thus is not faced with
the language difficulties that others might encounter. We all
remember hirp fondly from his presentations in both New York
and Los Anggles.

Ferrograph

This year marks the introduction of the Series 5 Ferrograph
whieh have aj number of refinements which further enhance the
usefulness anid quality of these instruments. While the company
has gone on reeord saying that the four-track system is not
regarded by lit as a true high-fidelity system of operation, it
has acceded |to demand and produced a four-track head for
playback only. So far, however, no provision is made for record-
ing the narrower tracks.

Garrard

The well kinown Model A and the compact Model 210 were
both shown, |jalong with the 4HF, the TPA-12 arm, and the
SPG-3 stylus|force gauge. Here, too, were the 301 transeription
motor—available with a stroboscopic turntable. This is a desir-
able feature| with a record playing turntable that has the
adjustable speeds that are so useful to trained musical ears.

Goodmans

The exhibifs of this eompany presented a large line of full-
range loudspeakers in 12-, 10, 9%-, and 8-in. sizes, 12-in. woof-
ers, pressureitype high-frequency units, and mid- and high-
frequeney horns. In addition, there was a full line of complete
systems in en;closures, and the ARU acoustical resistance units
for use in home comnstructed cabinets.

Leak

The line df Leak amplifiers and preamplifiers is too well
known in the/U.S. to warrant special deseription, but they were
all there in force and demonstrated to their usual high standard
of excellence,

Lowther

Further steps “towards perfection” were shown by Donald
Chave of Lowther—one of them being a new Acousta enclosure
which bears |a striking resemblance to the “CW” horn-type
enclosure despribed in these pages by D. P. Carlton some time
ago. We are|pleased to find this unit available commereially.
Also on view was a new symmetrieal, push-pull, transformer-
less transistor amplifier.

Shure Brofherslphono arms and pickups, as well as the micro-

phones, were among the few U.S. products represented. But

they drew the same interest in london as they have con-

sistently donel in Mew York, Los Angeles, San Francisco,
IChicago, and other U.S. cities.

AUDIO e JUNE, 1961
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Lustraphone

A wide range of microphcnes is produced by this company,
ineluding “Steromie” stereo units, stadio ribbon velceity models,
and general purpose moving-coil units, covering practieally
every possible requirement for high-quality micrephones for
home, PA, and professional use. Also shown were transistor
mixer units, floor and table stands, and a line of matching
transformers.

Quad

Doubling as Managing Director and relief operator for his
demonstration room, Peter Walker presented his practieally
timeless Quad amplifiers and tuners and his newer Quad electro-
statie loudspeakers. The quality of his reproduection and fthe
excellent choice of demonstration material made this ene of fhe
aural attractions of the entire show.

Reflectograph

A tape recorder not yet introduced in the U.S., the Reflecto-
graph makes an excellent bridge between the high quality Lhome
machine and the true professional recorders. In several models
to eover quarter- and half-track applications in mono and
stereo uses, these machines offer saperb reproduction for the
ceritical user. Also available is a deek which can serve as a play-
baek instrument alone for dubbing or for those who wish only
to reproduce recorded tapes.

Sony

The entire line of home-type taps reecorders was shown and
demonstrated, most of them having different type numbers than
those employed in the U.S., even though the machines were the
same. For professional users, the C-37A condenser microphone
was shown—probably to incite the desire to own one, as do so
many recording studios.

Vitavox

According to Mr. L. Young, Director of Vitavox, their line of
Klipsch-licensed enclosures iz unexcelled for mono reproduction,
while for stereo the new Hallmark system makes it possible to
get two speakers into the home at once. Vitavox also showed
microphones, horns, and dividing networks of professional
quality.

Wharfedale

Most of the Wharfedale designs in cabinets differ so greatly
in appearance from those sold in the U.S. that it would be folly
to deseribe them. The same acoustic prineiples appear in both,
however, and the performance is what would be expected from
Mr. Briggs’ products.

Fi-Cord, a professional tape recorder which can ke used for
broadcast on 72 and as a pocket memory on 17, is dis-
cussed here by Sales Manager S. Duer (left) and J. Harrison,
sales representative. The company also makes a unique
dictating machine.

AUDIO + JUNE, 1961

Tannoy is seen and heard everywhere in Britain—but nary a
member of the demonstration staff could be found for this
picture.

=y r

B

Director P. Merrick (left) and A. J. Williams of Wilmex (Dis-

tributors) Ltd. talk over a new reel of Irish Tape. Merrick is

the son of Ferrograph’s Merrick, which results in mutual aid
for their respective businesses.

Sales Director S. Macadie (right) and L. B. Cash, representa-
tive, stand in readiness as the doors opened for the second
day of the show. They showed a wide line of well built

components,
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In the Connoisseur room, Ralph West,
well known British audio authority (left),
and E. Emerson of the company watch
the stroboscope on a new Connoisseur
turntable. Also shown was a new loud-
speaker of practical dimensions.

Old and New Friends Week

A trip to London is always the oc-
easion for meeting with newcomers to
the industry, as well as those who have
visited the U. S. in former years to
attend our own shows, and this trip
was no exception. This year, however,
we finally made the acquantance of our
own counterpart in England, Mr. Miles
Henslow, who is editor and publisher of
Hi-Fi News, the oldest hi-fi magazine
there, and of The Tape Recorder—only
two vears old—and of the Hi-Fi Year
Book since 1956. As is usual with audio-
minded people, Rex-Hassan, Henslow,
and ourselves succeeded in finding some-
thing to talk ahout for hours, comparing
publishing and exhibiting problems in
our respective countries, getting ideas
from each other, and collectively think-
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George R. Pontzen, technical manager for
Lustraphone, is kept busy demonstrating

recordings made through the company’s
microphones.

ing up new ones after the manner of
brainstorming. Then, too, we met old
friends again—Donald Aldous, well
known writer on audio and founder-
member of the British Sound Recording
Association, as well as technical editor
of Record Review; Percy Wilson, who
edits the technical section of “The
Gramophone,” and John Gilbert, one of
his experienced audio writers; Andrew
Reid and Joan Cutting, who handle
public relations for the Radio Show in
the fall; and, of course, H. A. Hartley
who was one of the first exporters of
hi-fi loudspeakers to the U. S., and
Mrs. Hartlev. There is never enough
time to see evervhody, do the requisite
amount of shopping, and see some more
of London.

But we did manage to do some of the
latter. On our last day, we engaged a
taxi driver to show us Limehouse, got
too far from the City proper, and

In the S. M. E.
booth, A. Robert-
son-Aikman, Man-
aging Director,
and W. J. Waikin-
son stand by to
pass out informa-
tion.

WWW ammerdcertadioRhistery com

e
of* ANt cRary
-

o iy

With an all-new Reflectograph stereo re-
corder to show, Brian Arbib points out
the features of most interest.

arrived at the airport three minutes
after our plane was scheduled to leave
and we found that it had already left—
and who expects planes to be that close
to schedule. So we waited until noon the
next day—mnot risking a trip back to the
eity but remaining at the airport hotel
—and took Pan Am’s Flight 101 in-
stead of Flight 1, and 101 was exactly
on time, too. On time at departure, that
is, and thirty minutes early on arrival,
making the westward crossing in seven
hours and ten minutes. But with a good
lunch on the way, the seven hours
seemed like nothing at all.

We did find our excuse for visiting
the London Audio Exposition, and our
photographer, Mort Weldon, got most
of the pictures we wanted, so now we
have eleven months to think up some
excuse to go to the next one. See you
there?

The back door of the Russell Hotel. Ac-

tually this is where the 39,143 people

paossed into the hotel to see the show—

they came out the front door. But here

were many non-exhibitors passing out

circulars, so your pockets were full be-
fore you even got inside.
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Never before so much performance, versatility
and styling in a speaker as small
in size as it is in price!

NEW
ELECTRO-VOICE

Small enough to be hidden . . . with

a voice that can’'t be missed!

Now, from Electro-Voice—home of
major PA speaker improvements since
World War Il — comes the most cffective
solution to many sound problems. It’s
the exciting new PA15! Features a driver
located right up front—in the horn mouth
itself—to climinate one of the *“‘bends”
of ordinary reentrant horns . .. and to

FURTHER PROOF THE SMART MOVE IS TO ELECTRO-VOICE!

insure wider range and smoother high
frequency response!

And the PAIS5 is uniquely easy to install
and service. Special swivel mount permits
installation anywhere . . . while the driver's
front location makes field replacement
unusually quick and simple. Installations
are neater, too, when you use the PA15T
with its optional 7C.7-volt transformer
built right in!

Write for full specs
on the PAIS today!

Model PA!5 (8-ohms) $39.00 List
Modeis PA15-45 (45-ohms) $31.25 List
Model PAIST (70.7-v0ia transformer) $35.00 List

Better check these other PA15 features:
® Modest size (6" x 9" x 94" to fit anywhere.
® Highest power-handling capacity in its class.

® Smoothly rising response for better penetration,
less feedback.

® Rectangular shape for best dispersion, minimum
wasted power.

® 8-ohm or 45-ohm impedances availubi:
ELECTRO-VOQICE, INC.

Commercial Products Division, Dept. 616A
Buchanan, Michigan
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FISHER XP-4
SPEAKER SYSTEM

The Fisher XP-4 is a three-way speaker
system consisting of four speakers in a
bookshelf-size enclosure. Despite these in-
nocent sounding words, there are many sur-
prising facets to this speaker system.

Before exploring these facets we would
like to dwell for a moment upon the visual
appearance of this system. In our opinion
the visual appearance of a bookshelf
speaker system is of great importance.
Although not as important as the sound
quality, we must remember that one of the
raisons d’etre for the bookshelf system is
the reaction against the unsightly large
speaker systems. In addition a bookshelf
speaker system is meant to le plnced at eye
level, and to be eonstantly in view.

The view provided by the XP-4 is indeed
handsome. The unit we reviewed was fin-
ished in oiled walnut, and although we
must admit a certain partinlity towards
oiled walnut, it certainly conveys a feeling
of luxury.

The four speakers comprising the XP-4
system are a relatively long travel bass
speaker (with some revolutionary features
which we will go into later), a pair of cone
type mid-range speakers, and a hemispheri-
cal tweeter with wide-angle dispersion.
Over-all system balance may be adjusted
to fit the individual home environment by
means of a high- and low-frequency bal-
ance control at the rear of the speaker
enclosure.

Bass Speaker Design

The normal speaker construction con-
sists of a magnet, a voice coil which drives
the cone; the cone, of course; and a metal
basket which provides rigid support for
the cone at both ends. Provision must be
made for making sure that the cone and
voice coil remain in proper relation to the
magnet at all times. The bass speaker of
the XP-4 system is essentially the same
structure that we have just described ex-
cept that instead of using a metal basket,
the speaker enclosure itself has become the
basket for the speaker. It sounds start-
lingly simple, doesn’t it? Instead of mount-
ing the speaker cone to a basket, the cone
is mounted through a surround directly to
the front baffle. Obviously, in this respect
alone, it is probably a money-saving in-
novation, but what about performance? Is
it really a valuable innovation as far as
performance of the system is concerned?
Although we were not able to corroborate
it, it would seem to us that this design
would eliminate some peaks and valleys
in the low-frequency response of the system.
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Our reason for saying this is that the biisket
of the conventional speaker undoubtedly
vibrates and transmits unwanted vibrations
back to the suspension of the speaker
cone. Because of the size of the basket and
the distances involved it would pro:Lably
affeet the low-frequency end of the sound
speetrum. By removing the basket and
having the vibrations now travel through
the greatly increased path of the enclosure
sides, which of course are wood, the vibra-
tions are essentially damped out. Tf nothing
else, this should make the response
smoother. (More about this when we talk
about the performance of the system.)

Naturally if this system is to work well
cver a period of time, there can bg no
warpage n the ‘wooden basket.” Ob\'iqulsly,
cne of the virtues of an extremely heavy
metal basket is that it does not warp eésily,
and thus keeps the speaker cone in i cor-
rect position for a long period of fime,
indefinitely in many cases. Thus we can con-
jecture that the enclosure would bg ex-
tremely well built with precautions taken
to avoid warpage. Without being able to
see within the XP-4 enclosure, we did note
that it is extremely heavy construction,
and seemed to be much heavier than many
comparable speaker systems. It weighs
some fifty pounds, and the enclosure is only
2414 x 14 x 12V%5-in.

Performance

Reviewing speaker systems is ati the
same time the most frustrating yet the
most enjoyable of the reviewer’s tasks. It
is enjoyable because it necessitates long
periods of listening to familiar musie, and

Fig. 1 Fisher XP-4
3-way speaker
system.
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ADDENDA
ADC-1 Stereo Cartridge

Audio Dynamies Corporation calls our
attention to an error made in the May
ProriLe where it was stated that the com-
pliance claimed by the manufacturer for
the ADC-1 Stereo Cartridge was 10 x 10~°
instead of the figure of 20 x 10-%, at which
current models are rated. Although the
figure given was excellent, it was still far
below the actual value claimed for it.

Sherwood $-2200

Although it probably fooled no one, we
stated in the April issue that “from the
standpoint of sensitivity, Sherwood need
take a back seat.” Of course we meant
“. .. Sherwood need not take a back seat.”
[f it were not so obvious, we would be
thoroughly embarrassed.

of course familiar musie means musie that
we like to listen to. On the other hand, it
is frustrating because we do realize that
we are injecting our own personal taste
and prejudices. We mention this merely
to caution the prospective purchaser that
insofar ag speaker evaluation is concerned,
our science is not as “scientific” as we
would like it to be. Naturally, we can cer-
tainly discern gross distortions or limita-
tions, but as yet we have not been able to
distinguish between fine speaker systems
except on the basis of personal preference.

This brings us to the XP-4. As we noted
previously, we would suspect that the new
construetion for the bass reproducer would
provide smoother responses in the lower
frequency. To our ear this was so. Although
the frequency range extended down to only
30 cps, it handled this range exceedingly
well and in a very smooth manner. At first
the mid-range seemed somewhat thin, and
there was a slight edge in voice reprodue-
tion. After some knob twirling with the
balance controls at the rear of the high en-
closure, we were able to reduce this prob-
lem. Obviously when the balance was set
at the factory, it was set to suit some in-
dividual whose preferences were different
from ours. The XP-4 handled high fre-
quencies exceptionally well, and with ex-
cellent dispersion,

In summation, therefore, the Fisher
XP-4 speaker system provides fine sound
from a bookshelf-sized enclosure whose ap-
pearance will be an asset to most modern
decors. In addition the mnew patented
speaker design makes this system lower
in cost than previous comparable systems.

F-22
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In stered receivers ispecifications alone can be deceiving. How then, do you recognize quality? Plug in -a-Pilot 654—and in
seconds you'll hear it— quality that can be measured not only by specifications but by your own ears as well! You'll' hear brilliant
new clarity in every musical performance, thanks to the low 0.5% harmonic distertion of this powerful new stereophonic receiver.
The 654 combines separate FM and AM tuners, 60 watts of power, and a total of 15 operational controls in one compact unit, no
larger than many tuners. The Pilot 654 is the ideal way to set up your home stereo system. Simply hook up a pair of speakers and
a turntasle, and enjoy sound reproduction of incomparable beauty. Special features of the Pilot 654: cool-operating chassis—
UL listed—for safe custom installation. Rumble filter, scratch filter, zape monitor, and automatic shut-off. Pilot's exclusive

Stereo-P us Curtain-of-Sound third speaker terminal can be used for simultaneous remote

monophonic performance, or three speaker Curtain of Sound. Com-
plete withhandsomebrass and bIa_ckencIoqure, only $299.50.Seethe i
FOUNDED 1919 J 654, or 30 watt Pilot 602 at $249.50, at your authorized Pilot dealer. |

f,‘ "1;-. L = 3 )
ALL PILOT TUNERS AND STEREO RECEIVERS HAVE MULTIPLEX JACKS. PILOT'S MULTIPLEX ADAPTOR WILL SOON
BE AVAILABLE FOR RECEPTION OF FM MULTIPLEX STEREO. FOR COMPLETE INFORMATION WRITE PILOT RADIO
CORPORATION, 37-34 36th STREET, LONG ISLAND CITY, N.Y.
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LAFAYETTE KT-550
POWER AMPLIFIER KIT

The KT-550 is a 100-watt (50 watts per
channel) stereo power-amplifier kit. With-
out question this kit is a prime example of
the recent trend towards more powerful
amplifiers and quality without compromise.
We have taken notice of this latter trend
several times in the recent past; it is cer-
tainly natural that we take special cog-
nizance of things we like. Indeed, and in
faet more important, the consumer has also
shown approval for this trend. In any case,
the KT-550 is an excellent amplifier which
builds easily, eertainly within the capabili-
ties of almost any eonstructor.

As a side note we would like to point out
that the KT-550 is most attractive in ap-
pearance. Normally when we think of such
a functional instrument as an amplifier,
we are not interested in its appearance.
This is especially true since most of the
time amplifiers are placed in some cubby-
hole where they will not be seen. Be that
as it may, this particular amplifier with its
two-tone brown body and gold instrument
panel is quite handsome in appearance, and
deserves mention even though it be for-
ever more hidden from sight. At least,
when you must service it, there will be
some joy in looking at it.

Circuit Description

One of the important new developments
which has contributed greatly to the
quality of recent amplifiers has been the use
of multiple feedback loops. In the past the
feedback consisted of a single loop, usually
from the voice coil back to the input stage
of the amplifier. With this technique the
amount of feedback usually was limited to
about 20 db. Higher amounts of feedback,
which of course would reduce distortion,
would also cause the amplifier to become
unstable. With multiple-loop techniques,
however, if one stage has twice the dis-
tortion of another, twice as mueh feedback
is applied around it. This permits the use
of larger total feedback without sacrificing
stability. In the KT-550 six feedback loops
are used with a total feedback of over
50 db. Referring to the schematie, Fig. 3,
we will trace a signal as it proceeds through
Channel A. The input signal enters at J,
and is fed to the grid of the pentode see-
tion ¥,, (a 6BR8A) which aets as a volt-
age amplifier. The output of ¥V, is con-
nected to the grid of ¥V, (6CL6) one of the
driver tubes. The output of ¥, is also
connected to the grid of V, (triode see-
tion of 6BR8A). ¥V is adjusted by means
of plate-to-grid feedback to provide a gain
of unity. The signal appearing at the out-
put of ¥,p is therefore equal in level to the

signal fed to V,, but 180 deg. out of phase.
This reversed-phase signal is then applied
to the grid of the other driver tube, V.
The outputs of tubes V. and ¥V, are fed
to the grids of the push-pull power output
tubes ¥V, and V; respectively. The newly
developed 7027A beam-power output tube
is used with fixed bias. To compensate for
changes in tube parameters, and to gvoid
the use of matehed pairs, an indiecating
meter and bias and balance controls have
been incorporated. Bias controls R, and
E,, can be adjusted to provide the proper
indiecation on the meter which will ensure
that ¥V, and V,; are drawing the same
amount of current. In this manner both
tubes are made to operate at the same
quiescent point, and are therefore “d.c.
balanced.”

Dynamie or “a.c. balaneing” is accom-
plished by adjustment of E,. The control
changes the plate loads of V, and V, caus-
ing the voltage at the grids of ¥V, and V;
to change correspondingly. During adjust-
ment the meter is connected across the two
cathode resistors Ry and Ry, If the tubes
are perfeetly balanced when an a.c. signal
is applied to the input of the amplifier, the
meter will indicate zero. A 60-cps 20-watt
test signal is supplied from a test jack at
the rear of the chassis. All bias and| bal-
ance controls are conveniently locatedl on

Fig. 2. Lafavette
KT-550 power am-
plifier.
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the front panel of the amplifier. The power
supply consists of four silicon diode recti-
fiers in a voltage doubler cireuit, and a fifth
silicon diode and an R-C filter provide
rectification and filtering for the bias-volt-
age supply to the output tubes of hoth
channels.

Construction

The KT-550 is an unusually easy ampli-
fier kit to comstruet. This is the result of
the use of printed eircuit boards for the
major portion of the wiring. As a result
of the reduced amount of soldering and
wiring it took us just a shade under six
hours to construet this kit. This eame to
two nights’ work in practical terms.

A contributing factor to the extremely
easy construction is the manual accompany-
ing this kit. It is certainly one of the most
concise, clear, and easy-to-understand man-
uals that we have encountered for a power
amplifier kit. Of special value in this man-
ual are the pietorials and instructions de-
seribing how to solder connections to
switches and to the printed eireuit board.
These are areas where the novice con-
structor commonly has diffieulties.

On the whole the manual is excellent, as
we noted, but we did discover four or five
inaceuracies although they were of the sort
which are easy to deteet during construe-
tion. There was one error (not in the
manual) which was somewhat more serious
however. We discovered that a hole had
not been drilled in omne of the -circuit
boards. Although this was not especially
serious for us—we just went ahead and
drilled a hole with the proper size drill—
the novice, however, would probably be
quite alarmed especially since most of the
components had already been mounted to
the board by the time this was discovered.
The novice would probably hesitate before
drilling for fear of ruining all the work
that he had done up to that point. We
don’t blame him.

Although not of vital importance, we
would recommend that kit manufacturers
include the plastic nut starters which are
included in one manufacturer’s kits. They
could not possibly cost more than a few
pennies, and yet they are probably the
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ALL-WEATHER
ALTEC S50A
“Bl-ACOUSTIC"
HORN SYSTEM
...8%857.00

ALTEC 834A ‘‘MONTEREY"
SPEAKER SYSTEM

$169.00 UNFINISHED:
$174.00 FINISHZD FOUR SIDES

ALTEC
835A
‘“*‘MONTEREY
JR.” SPEAKER
SYSTEM
$84.00
UNFINISHED
$89.50
FINISHED
FOUR SIDES

ALTEC B36A
“LIDO' SPEAKER SYSTEM
$125.00.FINISHED FOUR SIDES

ALTEC 707A '‘FOUR-IN-ONE™
STEREO CENTER
$387.00 INCLUDING CABINET

STEREO 3
 PREAMPLIFIER T o
 $225.00 HCLUDING TABINET

ENJOY YOUR HI FI OUTDOORS THIS SUMMER!

Whether it's work or play or plain relaxation, you’ll have more fun
this summer with outdoor high fidelity by ALTEC. For a permanent
outdoor installation, try the ALTEC 50A Horn—the wide range
outdoor speaker that is completely weather-proofed for any cli-
mate. For portable outdoor high fidelity, take your pick of ALTEC
compact speaker systems—they offer superior reproduction yet are
light enough for easy portability. (You can enjoy your ALTEC
compact indoors when you are not using it outdoors!)

And here’s a practical point to remember: With new ALTEC
stereo amplifiers as part of your central indoor hi fi system, you
need no separate amplification to power an outdoor speaker! Each
ALTEC amplifier features an auxiliary speaker tap so that you may
enjoy one or more cxtra speakers anywhere in the house or yard.

PERMANENT:

ALTEC 50A *Bi-Acoustic’” Horn offers smoothest, widest frequency re-
sponse of any competitively priced all-weather speaker! Made of heavy,
double-reinforced Fiberglas. Comes with universal mounting bracket for
easy mounting in any direction and to any surface or structure.

PORTABLE:

ALTEC 834A ‘“Monterey” Speaker System features guaranteed 40-22,000
cps frequency range. Finished on four sides in walnut, blond, mahogany,
or fruitwood for use vertically or horizontally. 14” H, 26”7 W, 141%” D.

FREE! Get the new 1961 ALTEC Stereo Catalog and informative Loud-
speaker Enclosures Brochure at your Professional ALTEC High Fidelity
Consultant’s or write Dept. A-6.

© 1961 ALTEC LANSING CORFORATION
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ALTEC 835A ‘““Monterey Jr.”” Speaker System is a smaller version of the
834A. guaranteed 45-18,000 cps frequency range. 1114”7 H, 231” W,
11%” D.

ALTEC 836A ‘“‘Lido” Speaker System boasts beautiful styling and sound
to match. Available in walnut or mahogany, the “Lido" 'is 1273” H, 26”
W, 127%” D.

ALTEC STEREO COMPONENTS INDOORS
POWER A SPEAKER OUTDOORS:

ALTEC 707A Stereo Center combines four hi fi components in one slim-
line package: AM and FM tuners (same sensitivity as 309A below), 40
watt-per-channel (stereo prog. pk. pwr.) amplifier, dual-channel control
preamp with 9 inputs, 6 outputs, plus facilities for stereo center speaker
and auxiliary speakers indoors or out.

ALTEC 309A AM/FM Stereo Tuner and 353A Stereo Amplifier-Preamplifier
are look-a-like mates that offer a harmony of styling and engineering
balance. The 309A features (FM) 2 mv max. sens. (equivalent to 1.0 mv,
ref. 72 ohm antenna), 2.9 mv for 20 db quiet. sens. (equivalent to 1.45
my, ref. 72 ohm antenna); =1 db 20-20,000 cps freq. response and (AM)
3.2 mv max. sens.

The 353A provides 14 stereo or mono inputs, 6 outputs plus matricing
network for 3-channel stereo and auxiliary speakers anywhere in the
house or yard. 100 watts stereo prog. pk. pwr., 50 watits rms contin.;
freq. response =+ 1.0 db 20-20,000 cps at 25 watts / = 0.5 db 10-30,000
cps at 1 watt.

NOTE: The tuners above are fully wired for FM Muliiplex Converter.

Al'I'E ALTEC LANSING CORPORATION
Al A Subsidiary of Ling-Temce Electronics, Inc.

1515 South Manchester Ave., Anaheim, Calif.
New York ¢ Los Angeles
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most convenient tool we have found for
mechanical assembly. We recommend this
as an inexpensive way to the “heart” of
the kit builder.

Performance

The published specifications for the KT-
550 are unusually fine, well up amongst
the top-quality amplifiers available. This
amplifier met every one of its published
specifications. For example, we found fre-
quency response from 20-30,000 cps to be
within 0.25 db at 50 watts output. Har-
montie distortion was 0.12 per cent at 1,000
eps and 50 watts output. We measured IM
distorticn at 0.4 per cent, and hum and
noise at 90 db below 50 watts.

In view of the excellent performance
and easy construction, we would recommend
this amplifier to any audiofan who is
willing to pay for performance. F-23

NEUMANN DST PROFESSIONAL
STEREO CARTRIDGE

The Neumann name is one which is
highly familiar to the professional in the
recording industry. They have been making
professional condenser microphones and
disc-mastering lathes for thirty years. On
the other hand, the audiofan would have
had little opportunity during these years
to become familiar with this namne because
until now the eompany has never produced
a consumer item. In fact as we understand
it, this is not truly a consumer item in that
it was designed and is still used, as a
monitor for a Neumann-Teldec stereo dise-
cutting system.

As we can note from Fig. 4 the DST is
more than a cartridge, it actually is an en-
tire plug-in head. For that reason it is only
suitable for certain arms: namely the SME
and the ESL arms, as well as the Neumann
arm with which it was originally designed
to operate. It should be noted that the
SME arm should be the model with the
anti-skating feature. The reason for the
latter requirement for the tone arm is that
the DST requires a stylus foree of four to
five grams compared with the less-than-one-
gram required for many currently avail-

able cartridges. The relatively high stylus
force and the extremely low friction of the
SME arm combine to cause the arm to
“skate” toward the center of the re¢ord.

One might question whether the DST
with its high stylus force would eause un-
usually heavy record wear. Apparently this
just isn’t so. We observed a record which
had been played with a DST over a hun-
dred times and there was no appreciable
record wear noticeable—or audible either,
for that matter. The secret to this ex-
tremely low record wear is the highly-
polished diamond used in the stylus. Of
course, all things being equal, a stylus
force of four grams will certainly produce
more wear than a stylus force of one gram
or less. But apparently all things are not
equal. We can speculate that other styli
may not be as highly polished as the DST
seems to be.

Performance

From its highly professional background
we would expect the DST to be highly pro-
fessional in performance. We were not dis-
appointed. The frequency response from
10-20,000 cps was within +2 db. The ehan-
nel separation at 1000 eps was 29 db and
at 15,000 eps it was 23 db. One unusual
appearing feature of the DST is that the
stylus arm and indeed the entire under-
side of the cartridge is covered by a sheet
of rubber-like material so that the siylus
tip is the only component observable un-
derneath the cartridge. Apparently this
sheet supplies a certain amount of stress
to the stylus and also protects it from gust.

In a listening test the DST produced
some of the cleanest sounds we have heard
in some time. In fact it is so free from
coloration that it actually takes a little bit
of getting used to. We must admit however
that perhaps some of the excellent sound
might be attributed to the professional
Neumann equipment we used in conjune-
tion with the cartridge; namely the auto-
matie turntable model PA2a and the model
WV-2 preamplifier. In summation, there-
fore, the Neumann DST stereo cartridge
is truly a professional unit in all respects.

F-24
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NEUMANN AUTOMATIC
TWO-SPEED TURNTABLE

This is the turntable used for testing
the Neumann DST ecartridge. This turn-
table is high in quality and in price—a
seemingly natural relationship. An un-
usual feature of this turntable is its small
size. The mounting plate is only 1415 x 12
in. The arm, as we can observe from Fig.
5, is proportionately small.

The turntable is built on a solid cast
plate. The hysteresis drive motor on the
one hand, and the turntable and the arm on
the other, are separately shock mounted
on this plate. Rotation of the motor is
transmitted by means of a rubber belt to
two idlers, either of which—depending on
the setting of the speed selector switch—
is brought to bear against the inner rim of
the turntable and thus driving it. When
the speed selector switeh is in its neutral
position, both wheels are free.

Next to the speed selector switeh is the
tone arm lever. Bringing this lever for-
ward causes the pickup to lower slowly to
the dise until it gently sinks into the
groove. Moving the same lever gently to
the right raises the arm just as slowly
while leaving the motor rotating. The tone
arm is also raised at the end of a reecord,
or when the speed selector switeh is man-
ually depressed. For easy location of the
dise’s starting grooves, a detent in the
tone arm rest automatieally locates the
stylus directly over the lead-in groove of
the standard 7-, 10-, and 12-in. diameter
records.

The Neumann PA2a automatic turntable
is obviously built to professional stand-
ards. It hardly need be stated how low
wow and flutter is (0.1 per cent rms). In
addition this is one of the most ruggedly
built units to ecross our path in a long
time. Previously we noted how small this
entire unit is, and yet without base it
weighs twenty-five pounds. It is rather
difficult to point out all of the attributes
which make this an unusually fine turn-
table. In reality, one need only look at the
unit to see how carefully and meticu-
lously it has been constructed. This is
definitely a unit for those who want pro-
fessional performance and are willing to
pay professional prices. F-25

Fig. 4 (left). Neumann DST stereo cartridge.

Fig. 5. Neumann automatic 2-speed integrated turntable.
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pioneer

Features of STEREPHONE SH-100

1. Its price is surprisingly low.

2. The tone quality is highly excellent (reproduction range: 30—15.000 cps).
The tone quality of the low range, in particular, s no less c¢xzellent
than the sound reproduced with a high-quality hi-fi system.

It is extremely rica in volume, but the volume control provided allows
you to enjoy the reproduction at the most desirable volume.

. The stereophonic sense can be adjusted from binzural to mznaural.

. The ncedle pressure is adjustable from 3 to 6 grams. Moreover, constant
needle pressure is maintained by means of a special spring which
completely prevents damage to the records.

. A special qrotective mechanism is provided. In this mecharism the
needle point does not come out until the record begins to revolve.

. Three to four persons may listen 1o the reproduction if an adap or is used.

Weiféer ./4mp/i/ier

A new-system stereophonic reproducﬁon unit for be ond um:ﬂ mcgmahon has.
been developed! That is PIONEER'S STEREPHONE SH-100

STEREPHONE is o device which conveys the sound cut in the racord groove directly
to human* ear.  If STEREPHONE is used, you will naed neither amplifier nor loud-
speaker. If you have a-record player or a phonomotor capable of revolving recorded
discs, you will be able to enjoy stereophonic reproducﬂon by using this STEREPHONE.
We invite you NOW to enjoy to your heart’s content, stereophonic music full of
presence by using the PIONEER STEREPHONE.

FUKUIN EI.EC'I'RIC, I.IMITED

5 thwa‘.h,q ‘6-chome, ,Bunkyo-]-.u, Tokyo, Japan
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THE VIKING “76 COMPACT"
STEREO TAPE RECORDER

The Viking “76 Compact” is indeed
aptly named. Measuring 13 x 13-in. aeross
the front panel and requiring only 6%-in.
behind the panel, this unit certainly is ap-
propriate for today’s ever-smaller and ever-
crowded equipment cabinents. We have
often wondered whiech came first, smaller
cabinets or smaller equipment. It’s sort of
like the old chicken-and-egg riddle. No
matter, the end result is smaller units which
are easier to locate in today’s eramped
quarters.

Lest anyone be misled into thinking that
small size means small performance, we
would like to make it clear that size and
performance are not necessarily related, at
least in tape recorders. One need only ex-
amine any one of several professional, port-
able, battery-operated recorders to dispel
this unwarranted notion.

The “76 Compact” is a 2-speed (3% and
7% ips) tape recorder and playback ma-
chine. It records only quarter-track tapes,
stereo or mono. A recording preamplifier
is incorporated in the unit and features
two VU meters as shown in Fig. 6.

Operating controls of this unit have been
reduced to the minimum. For example, to
play back one need only operate two knobs,
one knob for setting the machine to the
play position, and the other to start the
forward motion of the tape. For reeording,
the only additional operation required is
to adjust the individual level contral knobs
while observing the VU meters.

There are two sets of inputs, one set on
the front panel for high-impedance micro-
phones and tape heads, and the other set
on the rear panel for high-level inputs
such as tuners and so on. Jacks are pro-
vided on the back panel for playback head
output, and monitoring.

A single motor is utilized for all drive
functions, power being transmitted through
a round, cloth covered, flexible belt. Mo-
tion is transmitted to the capstan by
means of a heavy, balanced turntable.

Performance

A recent trend in tape recorder design
has been to raise the bias frequency to ex-
tend the frequency range of the umit. For
oexample,
Compact” is 80,000 cps, which is the fifth
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the bias frequency of the “76

bharmoniec of 16,000 cps, the latter Jn.e'm.g
for all practical purposes the upper limit
of this machine at 7% ips. The stated
frequency response, both in recording and
playback, is 25-16,000 cps at 7% ips, plus
or minus 3 db. Our measurements cor-
roborated this, except that we measured
3-db down at 13,000 eps and 4-db down
at 16,000 cps. Signal-to-noise ratio was 59
db and the playback-head output was 2.2
mv at 1000 cps. |

In sum then the Viking “76 Compagt” is
a eompactly sized and priced tape recorder
and playbaek instrument which would in-
tegrate well with modern, compact repro-
duction systems. ¥-26

CROSBY R80 AM-FM
STEREO RECEIVER

Over the past few years the name Crosby
has become well known as the developer of
a TFM-stereo multiplex system. Although
the particular stereo system championed
by Dr. Crosby was not adopted, it is guite
cbvious that lie still is one of the leading
experts in this field. The R8O is a good
example of this knowledge in that it eon-
tains full provision for FM stereo with
the exception of an adapter appropriate
for the system adopted by the F.C.C. All
controls necessary to operate an all FM
stereo system have been incorporated and
are available at the front panel, in con-
sideration of the probability that the
adapter need only be a relatively small
“black box,” the audiofan will find the
R8O ready for stereo when he wishes to
have it.

The Crosby R8O is classified as a receiver
because it contains an 80-watt (music
power) stereo amplifier (dual 40) in addi-
tion to separate AM and FM tuners and
sufficient controls to suit the most avid
knob twister. In addition, it uses a | twin
“magic eye” tube which is used eithpr as
a tuning indieator or as a two-channel pro-
gram-level indicator.

The appearance of the R8O seems to
have been inspired by the space age; the
control knobs remind us of the intake of
a jet engine and the plastic lens over the
tuning dials resembles the airfoil of a
rocket. The R80 is shown in Fig. 7 in a
wood enclosure.

The FM section contains a shielded front
end consisting of a grid-fed r.f. amplifier

WWW_akhreriaaniadiahistary com

Fig. 7. Crosby R80 AM-FM stereo receiver.

Fig. 6 (left). Viking 76 Compact’ stereo tape recorder.

(Y% ECCS85) and a reflex triode converter
(% ECC85) with a variable capacitance
type semiconductor a.f.c diode. Three if.
stages are followed by a diseriminator em-
ploying a pair of 1N541 diodes for FM
detection. A printed-circuit board is em-
ployed for the FM section. The 300-ohm
antenna input is balanced.

The AM section consists of an r.f.
pentode (6BA6) followed by a pentagrid
converter (6BE6) and 6BA6 1.f. stage and
a 1N541 detector. A rotatable ferrite loop-
stick is built in.

The amplifier aceepts inputs from a va-
riety of low- and high-level sources; phono
(both magnetic and ceramic) and tape
head are the low-level inputs, and tuner
and auxiliary are the bigh-level inputs.
The low-level inputs are preamplified in a
12AX7 which features 20 db feedback
equalization circuits for magnetic cartridge
and tape-head playback. This stage utilizes
d.e. on the heater. The highb-level inputs
enter the cireuit at this point and all
signals are fed to the grid of a 1% 12ATU7
(tone control) and from there to a Y
12AX7 (voltage amplifier). Next the sig-
nal goes to a 12AX7 phase splitter and
finally to the push-pull, self-biased, 7591
output tubes. Over-all feedback 17 db per
channel.

It should be noted that the circuitry of
the R8O offers many control features which
provide exceptional flexibility of operation
although the fundamental circuit is quite
conventinal. One would suspect, just from
examination of the tuner circuits, that the
R80 is not in the “super-sensitive” ecate-
gory. Of course, extreme sensitivity is re-
quired in very few locatioins. Indeed, all
of the high-sensitivity sets have a “local”
switch which reduces signal level to avoid
overloading the tuner.

Performance

As a receiver the Crosby R8O performs
quite well. Frequency response is plus or
minus 2 db from 20-40,000 e¢ps and power
response is plus or minus 0.5 db from
40-20,000 cps at 40 music watts per chan-
nel. Residual hum and noise in 88 db be-
low 35 watts. Harmonic distortion in the
AM section is less than 1 per cent. In the
FM section harmonic distortion is less than
0.75 per cent at 100 per cent modulation
with a 10 pv input.

All these statistics add up to perform-
ance at a relatively modest price. The
Crosby R80 is well equipped to be the
“nerve center” of a home music system.

F-27
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After two years of research and
development, a spedker_system we

can offer to the public on a 100%

MONEY BACK GUARANTEE. Com:-
pare the A. E. S. Gigolo, to any
bookshelf speaker, regardless of
price and if you do not feel that the
Gigolo is the most outstanding unit
\)éou have heard, you may return it
or a full purchase price refund.
Thousands of these gigolos are
now inuse all over the country. The
acceptance has_been unbelievable.
Never before a séund so realistic to

so many people in so many different -

homes! These are the facts that en-
able A.E.S. to make this bold offer.
Size —
24" wide, 12" high, 912" deep.
Power Handling Capacity —
The Gigolo is extremely flexible.
May be used with small economy
amplifiers of very low wattage, as
well as with the highest power
component amplifiers with satis-
factory results.
Frequency Response —
The Gigolo will reproduce both
high and low frequences in excess
of the requirements of even the
most critical home listener.

Order now to insure prompt delivery

Price — $15.00, F.O.B. factory
Unfinished only

Price subject ta change within thirty days
of the issuance of this magazine
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ORLON ACOUSTIC DAMPINING MATERIAL ————

§

PNEUMATIC (ADING —\

TERMINAL STRIP 10 AMPLIFIER —~.

'/——3‘ HARDENED TWEETER DIFFUSION [ONE

o SILIONE TREATED EDGE

| \— ACOUSTICALLY TRANSPARENT Rl CLOTH

8" HIGH (OMPEANCE WOCFER,

_—
A" W00 CONSTRUCTION

DOVRLE WOUND YOICE COL — 10,009 Gt e j/

1/ REINFORCED ENCLOSURE ——

ORDER BLANK

NS AN NSV AN RN A NN NN NN NSRS E RN NN NS AN ASEAERUENERRANEE

AES., Inc.
3338 Payne Avenue, CleveJand, Ohio

Gentlemen please ship e S merrnlPs T GIGOLOS.

| understand these units are guaranteed and if | am not satisfied | may
return for a full refund of sales price, $15.00 each.

City and State e o g e

Enclosed find check money order ... g
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Don’t Miss This One

Copland: Billy the Kid; Rodeo. New
York Philharmonic, Bernstein.
Columbia MS 6175 stereo

Nobody, but nobody, can play Copland
like Bernstein. This is for my ear the
finest coupling of these two pleasantly
jazzy works so far to hit records; they
positively titillate, and Columbia’s new-
style stereo is wonderfully grateful to
the music.

CLASSIC MODERN

Stravinsky Conducts, 1960. (Le Sacre du
Printemps; Petrouchka; “Apropos of Le
Sacre”—comment by Stravinsky). Colum-
bia Symphony Orch., Stravinsky.
Columbia D3S 614 (3) stereo
(mono: D3L 300)

What a whale of a spectacular this is! As
in others of the sort, the music is only one
element among many in the package. As
usual, the décor is varied and colorful, the
information and illustration enough to keep
you busy for hours, But this documentary,
unlike a good many earlier spectuaculars, is
full of vital stuff. an astonishingly thorough
presentation of the man Stravinsky—Dby him-
self. He conducts. he speaks at length, he
writes personal reminiscences most of which
are brand new and of historical importance,
for all their chatty flavor. It is. in this new
medium, a sort of interview-in-depth, a self-
revelation that is complemented by the su-
perbly played definitive readings of the music
in terms of the conductor's own present-day
thinking.

As for the ‘‘personal appearance” of Stra-
vinsky himself, it is amazingly successful. The
trick is its generous length. The first few
moments of his speech are halting, not easily
intelligible in his thick, half-French half-
Russian accent. But as the grooves slide by he
warms up and before long his account of the
famous “scandal” at the first performance of
“Le Sacre’” in Paris, first-hand and highly
animated, s on its way to become. before your
very ears, a unique musical document already
of enormous value but surely destined for
even niore extraordinary usage in the future.
Imagine Mozart talking to you for a quarter
hour in your living room!

As for “Le Sacre” and “Petrouchka”, you'll
find here one of those rare instances when a
skilled body of performing musicians is
audibly electritied to greatness under the im-
pact of a great personality, outdoing even its
own virtuosity. You ecan cut the musical
tension here with a knife, but every bit of it
is functional. for my money far more so than
fn the famous Toscanini ensembles of the
past. The precision here is just unbelievable,
even in this day of virtuoso orchestral play-
ing.

In comparison with

Ansermet’'s somewhat

* 780 Greenwich St., New York 14, N.Y.
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and =lightly old-fashioned perforniance,
Stravinsky's ‘Le Sacre” is lithe, sharply de-
fined. fast, economical ; compared to Dorati’s
steel-hammer approach, Stravinsky’s is all
grace and poetry. Those who know the music
will find many unusual bits of emphasis and
of phrasing in tlhe composer’s own version.
“Petrouchka” has similar qualities though on
first hearing I felt somehow that the real
showpiece of the album is “Le Sacre’—a per-
formance in a thousand—whereas | “Pe-
trouchka” is a top performance among «thers
not radieally inferior. [

Again, Columbia’s new-sound stereo, clpse-in
but with a perfect rounded sense of space, is
beyond any comparing. I loved it.

Bartok: Piano Concerto No. 1; Rhapsody
for Piano and Orch. Sudwestfunk Orch.
Baden-Baden, Reinhardt.

Vox PL 11.350 mono.

It's hard to believe that this is the first
recording of a major work of Bartok's ma-
turity, his Piano Concerto of 1926.

We have been through a topsy-turvy era in
music this last quarter century, where the
once-violently-dissonant composers o the
bkrash 1920s gradually toned down their ma-
ture ontput and became more acceptable.
Thus in the case of Bartok. as with Prokofieff,
Ilindenith, Copland and many another, it is
his Iatest music that is best known.! Only
now are we progressing backwards into the
music¢ of the brassy Twenties, as wiJh in-
creasing distance we discover for our own
ears that it really isn’t as different froh the
later muxic as we had thought.

The “Concerto for Orchestra” is the, most
Dopular Bartok piece, one of his tast; but
recently we have moved back from the gentle
*Third Piano Concerto” to the wild and ‘wooly
“Second Concerto”—now comes the “First”,
even wilder and woolier, but (as we now
hear) all the better for hi fi and in the ?[isten-
ing not really so different from more familiar
Bartok. This concerto does, to be sure, whang
and bang in true Twenties style; but you'll
also hear many an endearing bit of the ' “Con-
certo for Orchestra” of almost twenty; years
later—and the similarity to the now| well-
known “Sonata for Two Pianos and Fercus-
sion” and that even better known hi fi miracle,
“Music for Strings, I’ercussion and Célesta”
will be immediately clear. In short, this un-
familiar Bartok will turn out to be reankabl,\'
familiar as a member of the Bartok musical
family. jL

The early “Rhapsody,” from 1904 when the
composer was only 23, is one of those big,
splashy pieces of pure derivitiveness that bor-
rows from everybody in sight yet manages also
to foreshadow much of the mature style of the
composer. This piece is all Liszt, all Hun-
gariun  Rhapsody, with strong touches of
Brahms. César Franck, Strauss. But it is
very often unmistakeably Bartok too, as of
much later. and though the music is long-
winded in its youthful exuberance it is effec-
rive and entertaining. Quite a guy, this young
Bartok.

The “Pirst Concerto” gets a somewhat
rough playing. understandably in a first re-
corded performance, the rhythms ofteq hesi-
tant and unsteady. Practice makes perfect.
But the hig sense of the music is easily con-
veved, the hi fi is excellent and the spirit
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right thronghout. The early ‘‘Rhapsody",
more predictable, gets a polished and splashy
performance, just right for it.

I don’t know whether this is available in
stereo ; mine came in mono format.

Bartok: Concerto for Orchestra; Dance
Svite. Concertgebouw Orch. of Amster-
dam, Haitink.

Epic BC 1129 stereo
(mono: LC 3772)

It is astonishing to find how many aspects
this late Bartok Concerto can reveal, under
varying conductors and orchestras. It seems to
have summed up, belatedly (1943), a whole
century of composition, from Beethoven
through the whole Romantic period and on
past Tchaikowsky into the satirieal ribaldry
of the Twenties and the restoration of a sort
of neo-Romuanticism in the Thirties. All this
is in the musie, and each element is there to
be emphasized according to taste; the con-
certo-like flexibility of the score is such that
the most varied treatments still leave it intact
in balance and expressive power.

This recording, thus, presents a sound that
is quite new to me. It puts forward elements
in the score that I seem never to have heard,
though they were there all the time. Where
Fritz Reiner makes this a work of ultra-high-
tension modernism, where Ansermet gives it
an almost Brahmsian old-fashionedness, the
Concertgebouw under Haitink plays a sort of
high-level Tchaikowsky—I mean Tchaikowsky
at his razor-edge best. The implied compari-
son is between the concerto treatment of solo
voices within the orchestra in the Bartok and
the sharply similar treatment of th» Tchai-
kowsky orchestra in his big works. The two

men, after all, were both masters of detail
within a large symphony orchextra, both
could achieve massiveness. or lightness and

transparency, within the big aggregation of
instruments.

There is, of course, a certain quality of
honest conservatism here-—it is good in such
a well-rounded performance (though it can
be dull in less fortunate circumstances). The
themes and melodies are taken full-value and
with leisure, each given all the time it can
use for its best impact, and this adds to the
Tchaikowsky flavor; for the Bartokian ten-
sion under this same moderate approach is,
again, remarkably like that of Tchaikowsky.

Only in the high-speed last movement is the
music somewhat out of its element. Reiner
does it even faster but maintains a tempered
steel sharpness even so; here there is incipi-
ent confusion and orchestral floundering.

The earlier “Dance Suite” (1923) is also
slightly out of place in this moderate and
thoughtful orchestral milieu; it is better
played where the snazzy, brassy, jazzy ele-
ments can have fuller play. Even at their most
eloquent the Dutch are seldom jazzy. Not in
symphonic musie, anyhow.

Bloch: America (1927). Symphony of the
Air, American Concert Choir, Stokowski.
Vanguard VSD 2065 stereo

This ‘“‘epic Rhapsody in three parts'. dedi-
cated to Abraham Lincoln and Walt Whitman,
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{8 the musical testament of an old-line immi
grant from Europe, a much-beloved Jewish
composer who left the Old Country for our
“promised land” and hereby thanks America
for all that it means to him. The musie is
built around a number of familiar American
tunes; it is pictorial, heroie, sentimental,
touching in its honesty-—and about as unpalat-
able today as you can possibly imagine. Alas,
the very vehemence of its defenders (includ-
ing Stokowski) betrays, I think, a pretty sure
doubt as to its musical value. Frankly, I
found it perfeetly awful, though this does not
one bit reduce my admiration for the man
himself nor for the feeling that led to such a
heroic monstrosity.

The stuflf is dismally dated, in the true
sense of that word; its whole approach and
language is of a sort that is now meaningless,
except perhaps in a misguided local affair of
patriotic pageantry. The musical construc-
tion that might give it permanence is so
flimsy, the style such a hodge-podge, the
extra-musical dramatics so distracting, that

not even Stokowski's magic can pull it to
zether.

You will not find any reputable musician
who will adinit this in publie, of course. Bloch
was one of the great inspirations for Ameri
can music in its budding years of this century
and his name is sacrosanct. But if you expect
a work of patriotic fervor—be warned., The
going is heavy.

At the end of the big piece, a short eskerpt
from an actual speech by Bloch concefning
this work gives his own patriotie feelings, in
reasonably intelligible fi. Interesting.

Claire de Lune (Debussy Piano Recital).
Philippe Entremont.
Columbia MS 6214 sfereo
(mono: ML 5614)
Piano Colors of Ravel. Leonard Penngrio.
Capitol SP 8533 stereo

|
Iere are two of the younger generation
pianists, each busy re-interpreting Jnnjor

GRADOQO “Truly the world’s finest...”

AN IMPORTANT MESSAGE

We take extreme pride in introducing a new series of electro-
dynamic, moving coil stereophonic phonograph cartridges
which are destined to completely revolutionize stergo record

reproduction.

From these cartridges you the audiophile will realize the
softest, smoothest, most effortless sound you have ever heard.
The disastrous distortions due to overcut records, the harsh,
strident, plastic resonant type stereo sounds are now a thing

of the past.

These cartridges designated “THE CLASSIC SERIES” will
track the most violently complex recorded passages put on
records, whether they be on the inner or outer grooves.

Your records will assume a clarity of sound and lack of
distortion beyond your wildest expectations. The complete lack
of surface noise is almost eerie, the tremendous dynamic range”
and bass response will leave you breathless. The highs have
an infinite quality that makes you suspect a somewhat lack of
highs until they blossom forth with a smoothness that completely
defies comparison. The superb transient separation is such
that a dimensional quality is achieved even with solo recordings.

For a most rewarding experience, listen to the truest of all

sound the . ..

GRADO CLASSIC SERIES STEREQ CARTRIDGE audiophile net $37.50
CLASSIC LABORATORY SERIES CARTRIDGE audiophile net $49.50
LABORATORY. SERIES TONE ARM $39.50

For further information write: GRADO LABORATORIES, INC.

4614 Seventh Ave., Brooklyn 20, N. Y. -

Export — Simontrice, 25 Warren St., N. Y. C.
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slices of the two big French “modernists’” of
the early part of our century. The albums are
curiously significant for piano listeners in
general as well as piano players.

Philippe Entremont, to be sure, represents
a much newer concept of ptanism than Pen-
nario—though perhaps neither would be aware
of it. Pennario is one of the postwar pianists
of the “hard’ school-—a basic piano premise
carried over from the Twenties, that the in-
strnment is percussive in our day, that pi-
anism must be stern, strong, dry in color, as
contrasted to the melting, thundering gran-
deur of the older days. Though he has moved
into more subtle expressions than this might
imply, Pennario's playing is still of a slightly
austere power, tempered with Hollywood ur-
banity. He has grown in spite of Hollywood
and a play-anything slickness of technique
now widely appreciated. His Ravel, thus, is
good for the strong, stern underpinnings of
advanced harmonic language that were Ra
vel's assets; his austerity is in tune with the
composer’s in such exquisitely controlled evo-
cations as the Pavane for a Dead Princess and
the Tombeau de Couperin suite. The more vio-
lent Ravel is sparingly touched upon in this
record, nor is it as good, for Pennario’s steel-
iness is not warm, whereas that of Ravel is
white-hot.

Pennario’s ‘refined artistry’” (as per the
cover blurb) could be innately excellent for
Ravel if he could only give more of his own
passionate complexity to it. He has the stuff,
but perhaps the Hollywoodish slickness is not
easy to put off—Ileast of all when it has been
so successful.

Entremont is of the newer generation that
suddenly plays the piano gently, all soft and
trusting, young pianists who again use the
pedal-—practically taboo for these many years

-and eschew the hard tones of percussion.
Like Glenn Gould, he mastered the classics
first—Beethoven and Mozart. His Debussy is
trusting and straightforward and thus a
pleasure to hear, but it is less sophisticated
and in a way less mature than Pennario’'s
polished Ravel. Compared to the Debussy of
the great Gieseking. Entremont’s is of an
advanced student, turning master but not yet
sure of the larger shapes and emotions.

His Reflets dans Veau is pedalled and shim
mering, his Minsirels gently jazz. But the
big, clanging moments of Debussy sonority
are a bit forced-—perhaps in sheer honesty.
For Debussy was a shrewd promoter of piano
trickery and it takes a master like Gieseking
to cover up the lurking banalities behind bis
stunning moments. I like Entremont.

PAST AND PRESENT

Gregorian Chants—Good Friday; Septua-
gesima. Choir of the Monks of the Abbey
of Saint Pierre de Solesmes.

London OS 25229/30 stereo

Solesmes in France has lately been distin
guished for being near Le Mans, where auto
racers tear their cars apart. Le Mans was
there all along; but long previously Solesmes
had an enviable world-wide reputation as the
center for the restoration of Gregorian chant
to its original form, after many centuries of
gradual corruption. The monks even de-
vised moveable type for this old music and
back in the 19th century printed the first of
those huge volumes of chant that are now the
official sources for Catholic Gregorian music.
In the first decade of electrical recording.
these monks issued a monumental series of
78’s which were my own introduction to this
musie,

In comparison with several other recent
LP’s of Gregorian music I've been hearing,
one from Germany and another from the
U.S.A., the Solesmes monks sound older, sing
with a very slightly more romantic approach
and produce a peculiarly lovely slightly nasal
tone that would seem to be of French origin.
Their singing i{s deliberate, with a good deal
of emphasis and quite a bit of swelling and
dying away on i{ndividual tones. The pitch is
no less than superb—in a half hour of unac-
companied singing they do not slip. (Try it
yourself—just play the beginning of side 1 of
the ‘“Good Friday” disc, then the very end.)

I particularly enjoyed the first part of the
Good Friday music, which is an exposition of
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the Good Friday story (In Latin, of course)
somewhat reminiscent of the Lutheran *Pas-
sion drama” as set by Bach—three voices
alternate, one of them an Evangelist, one the
“Synagoga’, and the third Christ himself.
The Evangelist is somewhat neutral, while the
other two have more individuality, one sing-
ing higher, one lower. The entire story is told
In terms of an exquixitely balanced series of
short chant formulae, repeated dozens of
times to new words. The serene, utterly mu-
sleal confidence of these individual volces is
something to marvel at and should move any
listener.

Distler: Die Weihnachisgeschichte (The
Christmas Story). Norddeutscher Sing-
kreis, Wolters.

Barenreiter Musicaphon BM 30 L 1302

This polgnant, restrained modern setting of
the Christmas story for unaccompanied chorus
and solo voices looks back beyond Bach, per-
haps to the *“Christmas Story’’ of FHeinrlch
Schiitz In the early part of the 17th century.
Its composer enjoyed only a brief musical
fame; the growing Nazl dominance and in-
creaslng militarism of the Thirties In Ger-
many was wholly alien to his nature-—as is
abundantly clear in his sensitive mnsic—and,
if my slightly faulty German is correct, he
endured only the first half of the war before
committing suiclde in final desperation.

IHs music Is hardly forward-looking and, I
suppose, could be called introspective to the
point of near-decadence. On paper, perhaps.
But there are times when it is good to look
backward, to revere, preserve, make newly
frultful those traditions of the past that are
threatened with horrible extinetion in a
world of terror. Great art has often come from
such a situation and has heen duly honored,
the equal of any innovation.

The gentle Christmas story is told here
mainty by an unaccompanied solo narrator (as
In Schiitz), who Is surrounded in the music
by others—an angel, Mary, King Herod, Sim-
eon ; the qulet flow of thelr voices Is taken up
here and there hy the choir, unaccompanied,
which sings a serles of lovely choral varia-
tions on the familiar Christmas tune Lo, How
a Rose e’er Blooming (Es ist ein Ros’ ents-
prungen) as well as brief contrapuntal motets
on portions of the story’s text.

The mood is quiet and reverent throughout,
the music far removed, as indeed it must be,
from the rigors of daily life and the grating
coarseness of the Nazl regime's years of ex-
pansion. How else, surely, must the story of
Christmas be told, today as then? If you
would like to hank up some moments of
Christmas peace In advance, agalnst next
year's department store Xmas rush, put aside
this disc and bring it out next December.

Deller’'s Choice. Alfred Deller, counter-
tenor, with Gustave Leonhardt, harpsi-
chord and organ.

Vanguard BGS 5038 stereo

Vanguard's immense success with Alfred
Deller has led to a few recent releases not
exactly on the highest plane, though pleasing
—yet this new recording, far from exhaust-
ing the Deller repertory, is one of his very
best to date.

It is entirely of songs to harpsichord or
organ (with a fiddle and cello here and
there) ; the music 1s suaperb, the singing
inimitable—there is no one I know of who
can do it as well—and the variety of material
is remarkable, the interest well sustained. (A
solo harpsichord or organ piece now and then
breaks the monotony of the same voice.) Best
of all, Deller controls his vocal instrument
more beautifully and rigorously than I re-
member hearing it before, with scarcely a
tone anywhere of his earlier yawpish sort. His
senre of piteh is exquisite. Tew singers can
match {t. His feeling for purely musical drama
and the dignity of simple expression is flaw-
less.

The music ranges back and forth, mainly
English but with complementary Itallan and
German items; there is a Bach and a Handel,
a hrace of virtually brand new 17th centnry
English works (to most of us) by such as
Humfrey, Blow, Weldon, an unusual orna-
mented version of a madrigal by Cipriano de
Rore, decked out fifty years afterwards as a
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scholarly illustration on paper of the elab-
orate ad lib additions that singers then made
to other printed music. (My own Canby Sing-
ers has performed the original madrigal). Who
but Alfred Deller could sing these ornaments
today in such a musical fashion?

The high spot of the recording (as in Del-
ler’s work as a whole) is his Purcell, in this
case the Elegy on the Death of Queen Mary
(The Queen's Epicedium) of 1695. Purcell was
a counter-tenor too and doubtless sang this
piece himself ; Deller's sympathy for Purcell's
difficult and unaccustomed voeal music ix
extraordinary. It's an experience to hear him,
and to reulize what sheer genius there was in
this British composer,

Lotte Lehmann—Opera Recital (Great Re-
cordings of the Century).
Angel COLO 112

Those who remember Iotte Lehmann in her
later career as one of the finest of all lieder

there’'s more
to the
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singers will recall how we used to talk abput
Lher—‘she doesn’t have much of a voice, Hut.

..” and so on. That's the fate of all singers
whose musical minds outlast their physical
powers !

If you've heard Lehmann's 78 rpm Sieglinde

if my memory is right-——or ler fambus
“Rosenkavalier” recordings of the same period
(COLH 110-111), you’ll scarcely be surprised
at this set of short operatic ‘‘singles’” from
the high times of her earlier career, 1827
throuzh 1933, She had a great voice then,/ as
well as the familiar and fascinating Lehméann
personality, so sincere, so dramatie, so dedi-
cated to her music.

On these two sides are nine famous 78 Tec:
ords with orchesira and only two, Korngold
and d’Albert, are of less than top musical
calibre—but she makes them shine too. The
best are Beetlioven “Fidelio™) Weber

“Freisehiitz’) and the two Strausses
(“Fledermaus” and ‘“Ariadne auf Naxos|) :
who did even

~he was a pure German singer,

LBIEN...
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her French and Italian opera in German. A
touching and revealing article by the present
Lehmann, “Listening to My 0Old Records”, is
the nicest part of the excellent accompanying
booklet.

Schubert: Trio No. 2 in E Flat, Op. 100.
Rudolph Serkin, Adolf Busch, Hermann
Busch. (Recorded in 1935).

Angel COLH 43

For a good many years, Adolf Busch and
his pianist son-in-law Rudolph Serkin per-
formed together, both in chamber music and
in works for orchestra, with a good deal of
the éclat that now goes to such as Alexander
Schneider and Pablo Casals. In their chamber
music. brother Iermann Busch played cello,
as brother Miseha Schneider has played to his
brother’s fiddle.

I can remember many a Busch-Serkin event
myself, and the familiar impact of Adolf
Busch's fiddle, not always accurate and often
over-emphatie but always musical, is a sound-
symbol of an era for those of us who enjoved
his then-new small orchesrra “Baroque” con-
cerfs and recordings—presaging the great
movement of today towards *“authentic” older
music. His were among the earliest of the
sort in this country, though the idea was
nothing new in Germany.

Serkin is still with us as a leader: in-
stantly, the compelling power of his piano
teadership will strike you in this famous old
recording. A human dynamo of music! For all
his later career, I suspect that these rela-
tively vouthful moments of superb Schubert
playing have not been surpassed by him. By
himself, Adolph Busch was often too heavy,
too Germanic for an American taste. Serkin
on his own was nervously tense. Together,
these two associates held each other to the
optimum. and the eloquent but circumspect
playing of Hermann Busch made for the per-
fect trio.

After a quarter century, the playing here
has an oddly old-fashioned eloquence, free of
that unyielding tension that is so marked in
our music today. This is the way Schubert
ought to be played, I'm tempted to say—
knowing perfectly well that each age finds its
own way to play any music that may be
lucky enough to survive from an earlier pe-
riod! This is one of the glorious ways that
Schubert has been plaved, anyhow, during the
135-0dd years since this mnsic was composed.

Beethoven: Two Romances for Violin and
Orch. Mendelssohn: Violin Concerto.
Arthur Grumiaux; Concertgebeow Or-
chestra, Kaitink.

Epic BC 1120 stereo
(mono: LC 3762)

I tried this record mainly for the two lovely
Beethoven ““Romances,” old favorites of mine
for years past. They aren't often plaved be-
cause they do not fit in any standard cate-
gory—they are short, simple- songs but re-
quire a full orchestra as well as a soloist.

It wuas good to hear the music again, but I
felt that these performances were somewhat
hurried,missing that sublime slowness that is
especially Beethoven’s in such inusic. These
move along too faxt for the proper musieal
impact. losing the dignity, the impressive
simpleness, that can be projected, and has
been in other recordings. The music is more
important, I think, than these players are al-
lowing it to be. It is rhe very best of a type
of expression that Heethoven particularly
liked in his early-middle period.

The Mendelssohn Concerto is well and
lightly played with a good balance between
solo and orchestra, no unnecessary hoopla, a
fine fiddle tone from Grumiaux. Even without
trying the dozens of other availuble versions,

I'd he willing to settle for this one. (See
followina)

Mendelssohn: Violin Concerto.

Bruch: Violin Concerto No. 1. Nathan

Milstein; Philharmonia Orch., Barzin.
Capitol SP 8518 stereo
—Hold it! Tlere’s another Mendelssohn,

which out of curiosity 1 compared directly
with the preceding. featuring Arthur Grumi-
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aux and the Dutch orchestra. (Note thar
these two are perhaps the two highest-rating
orchestras in the world.)

The Capitol (I2.M.1.) sound is sweeter and
smoother chan Idpie’s (Dhilips of Holland)
and the performance is more mellifluous. to
the point of being a bit slick. It's interesting
that the Mendelssohn orchestra is peculiarly

tough to ecapture in sftereo against a solo
violin, and Capifol’s DPhilharmonia is dis-
tinetly subdued and “backgroundish’ here.

more =0 than the Concertgebeouw in the Iipic
recording though both versions subordinate
the orchestra to the prominent solo violin.

Yes, I distinetly prefer the lipie recording.
It is stightly rongher, but in the direction of
real sincerity and muxical expressiveness. As
a mutter of fact, the coordination and eo-
operation between solo and orchestra is bet-
ter than between Milstein and his very expert
orchestra man, Leon RBarzin. Differences are
sght in outward detail, but I sense rather
definitely that the Milstein-Barzin coopera
tion was somewhat routine, if highly skilled.
whereas the Grumiaux-Haitink collaboration
(Iaitink is one of the two permanent con-
ductors of the Concertgebeouw) is a working
ensemble of real expressivity.

All of which is to say that my first im-
pulse. as of the ahove—to settle for the Iipic
recording—is sustained in subsequent com-
parison here.

Mozart: Symphonies No. 25 (“Little G
Minor””), No. 36 (”Linz”). Pro Musica
Orch., Klemperer.

Vox PL 11.820

If T am right, these recordings are out of
an earlier Vox eatalogue, put down when Otto
Klemperer did not yet have his present elder
statesman reputation, that has so felicitously
come his way in the last four years, during
which his Angel recordings have made him
famous on records. Klemperer went through
an unfortunate period in late middle life bur
his return ro “full production’ has heen the
more extraordinary. A comparison of the twn
cover photographs of the man will perhaps
sugpest the change ; the side face on the front
shows the wise, contemplative aspect of
a wreat muosical mind, the front face on
the back of the album shows the nervous, high
strung, slightly fanatical look of his less suec-
cessful period.

The Mozart symphonies show horh aspects
of this conductor. They are, indeed, taut,
rather tense in the performance. But in spite
of 1t, the masterful understanding of shape
and line comes through. Comparison can be
made with Klemperer’s Angel recording of
the No. 25 with the Philharmonia,

The sound of these 1s quite acceptable,
thouzh somewhat on the wooden side, lacking
In upper sheen. If they are as old as I think.
in the original, Vox has done an execellent
joh of refurbishing.

ECHT- AND NEO-BAROQUE

Bach: Sonatas Nos. 3 and 4 for Violin

and Keyboard, in E Major, € Minor. Hans-

heinz Schneeberger, violin; Eduard Mul-
ler, harpsichord.

Barenreiter Musicaphon

BM 25 R 902 (10”)

The German-Swiss firm that rides the bear
(Biirenreiter) 1s now belng imported here-
abouts and I'm lueky enough to be on thelr
reviewer list. Their produet is ultra-German
{n the highest sense—even to that typically
complicated file number on the record, as well
a8 the somewhat chastely deslgned soft rec
ord cover (quite lovely, even so) and, most
important, the marvelousty plaved Bach.

It takes a German understanding, I some-
times think, to play this ultra-German com-
poser s he must be played. In particular, this
viollnist 1s unbellevabley “right’—his in-
strument {s subordinated to the whole music
both in the playing and in the recorded
sound (which places him somewhat off-mike
for a beautiful blend with the harpsichord),
his fingering and bowing as precisely accurate
as though the tones were played on an organ,
his phrasing superbly musieul, making even

(continued on page 68)
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only from University.

e

UNIVERSITY
MODULAR
MICROPHONES
...MATCHLESS IN
PERFORMANCE

I

UNIVERSITY.

e V—— :
g i

g i

In their sleek modern styling,
in their laboratory standard
of performance, University’s
modular microphones are
without peer. They achieve a
clean and exceptionally wide-
range response — from as low
as 30 cps to as high as 20,000
cps. They transmit both voice
and music with clarity and
faithfulness that serve as a
tribute to the initial engi-
neering concept and the
painstaking care and custom
construction lavished upon
them at every stage of manu-
facture. For full information
about this truly outstanding
new line of professional
microphones, write Desk R-6,
University Loudspeakers,
Inc., White Plains, N. Y.
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Jesse Fuller: The Lone Cat
5 Good Time Jazz $10039

Railroading and its associated sounds stir
the imagination of amateur enthusiasts as
well as professionals, and by now the piece
of track which has never seen a portable tape
recorder i8 lonely indeed. The deep throb of
the newest diesel monster is harnessed to test
stereo equipment, while distant whistles of
the last steam locomotives are being faith-
fully documented for space-age posterity. Be-
fore the first microphone was posted beside a
roadbed, however, blues artists had already
passed by, on the way picking up the rhyth-
mic pulse of cars in motion and putting it
into songs about the trip. That these practi-
tioners often heard as much as any micro-
phone and more i8 ably demonstrated by
Jesse Fuller, who acts as a one-man band to
tell of three separate journeys on his first
stereo performance.

Although the blues are full of railroad lore,
with only subject matter of an amatory or
monetary nature turning up more frequently,
such purely descriptive pieces are usually set
apart and designated as train hlues. Early
blues artists made them into individual
specialties and always had one ready to roll.
Fuller started learning as a youngster when
working ‘‘on transportation” a half-century
ago in an Alabama lumber camp, rode the rods
throughout the South, and once held an an-
nual pass on the Southern Pacific. ITe boasts
of catching freight trains running thirty miles
an hour with a guitar strapped on his back,
and his fingers are still fleet enough to hit a
better gait. It would come as no surprise to
learn that ¥uller is the only man alive who
can estimate the speed of a train from a
song’'s tempo.

Rather than work against the sound of the
rails. passengers on the old sidedoor pull-
man cars picked tunes and adjusted their
playing to conform to the basic rhythm
patterns. Fuller controls the pace by taking
a position at the throttle of the fotdella—an
instrument of his own invention consisting
of a big six-string bass viol which he operates
with his left foot through a system of pedals
and levers. Counter-rhythms are played on
guitar, and signals for crossings come from
either harmonica or kazoo attached to a
harness worn around his neck so that he can
shift from one to the other at will. Bridges
and switches are marked by his right foot
working a home-made ‘“bat” cymbal. Fuller
is fully occupied by the time evervthing is
going at once, but the drivers are rolling and
a live, breathing locomotive moves at his com-
mand. A crack transcontinental express pulls
out on Leaving Memphis, Frisco Bound, while
the local tracks are used on a novelty tune,
The Monkey And The Engineer. And hard-
working logging trains climb over the hills
on Beat It On Down The Line.

A genior member of the blues fraternity.
Fuller has roots in the post-reconstruction
South where he was born 63 vears ago, and
his experience i8 by no means limited to rail-
roading. In fact, his first airplane flight, from

* 782 The Parkway, Mamaroneck, N. Y.
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Liverpool to Belfast, and admiring taus who
carried him on their shoulders, served him
better than a train ride which took him to
the Newport Folk Festival a day late. The
ability to entertain Douglas Fairbanks won
him a job soon after World War I as extra
during the filming of “The Thief of Bagd}d,"
and other epics. By that time his style of
vocalizing and guitar playing was fully formed,
and later improvements in the way of greater
proficiency and added instruments all fit in.
Today Fuller's music is an authentic vpice
from the past, even though he nurses an am-
bition to appear on the Ed Sullivan show.
When describing New Corrine, he still sees a
country road and a girl no older than she
was in 1915. Also included are a superb
Guitar Blues, and a mournful Down Hpme
Waltz. [

When future citizens of other planets at-
tempt to gain an inkling of what railroad
travel was like by listening to locomotive
recordings, much of the romance will be
missing unless they also hear Fuller and spme
of his fellows performing train blues. me
modern singers try to update the idiom with
references to Cadillac cars, rockets, and ! cir-
cling satellites, but they must look elsewhere
for a beat. As long as the blues are sung and
played, some performer will be taking an old
coal-burner on down the line. All of Fuller's
sounds are relayed without resort to over-
dubbing, tape editing, or channel switcliing,
and Roy DuNann’s stereo setup helps un-
tangle the assorted instruments. Fuller, in-
defatigable to the last, concludes with a lively
huck and wing across the studio.

Jon Hendricks: Evolution Of The Blues
Song Columbia C$8383

I.ike any good blues, the story Jon [Hen-
dricks told last fall at the Monterey Jazz
Festival is a purely personal one that hathers
little with published histories. On this slightly
shortened version, which was recordeii in
1Iollywood a week after the concert, he speaks
in terms youngsters can easily understand
about plain truths their elders should never
forget. To him the blues are a living langpage
of today, with a growing future and an un-
buried past, and he helieves everyone should
hear and know the messages carried ini the
old songs and the new. Musical examples are
selected with this view in mind, and assisting
vocalists include Hanna Dean and gospel
choir, Big Miller and Jimmy Witherspgoon.
Hendricks is heard in three songs which he
wrote especially for the recorded performance,
and two should be encored in another context
soon—a calvpso They Stopped On The Way,
and the amusing Aw, Gal. The Ike Isaacs
Trio, his regular accompanying group mwith
T.ambert, Hendricks, and Ross, is joined by
Ben Webster, Pony Poindexter, and Bobby
Gibbons. Every school board should bé re-

quired to invest in several copies. f
Elmer Snowden: Harlem Banjo
Riverside RLP9348

One of the happiest sounds anywhere is
the banjo playing of Elmer Snowden on this
date, the first to be held under his own name
in a professional career dating hack to 1912
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when he joined Eubie Blake's Baltimore band
at the age of twelve. In fact, he left record-
ing studios a quarter-century ago, returning
only recently to play guitar on a Prestige LP
featuring Lonnie Johnson. Chris Alhertson,
who rediscovered both men through his jazz
program on a Philadelphia radio station,
switched labels since then and is now produc-
ing for Riverside. And Snowden is back play-
ing banjo, just as he did when he first met
Duke Ellington in Washington, D. C. Their
two careers ran parallel for several years,
and Snowden is credited with bringing the
younger man to New York. All the tunes re-
call those roistering Prohibition days at the
Kentucky Club, Barron Wilkins, Small's Para-
dise, and the Bamville Club, where gangsters
mingled with the upper crust and the bands
played Doin’ The New Lowdown, Diga Diga
Doo, and Tishomingo Blues. But the banjo
was on the way out by repeal, and Snowden
went with it.

He remained musically active, however, and
kept his wrist flexible by playing with such
Philadelphia youngsters as Ray and Tommy
Bryant. The last named brother renews the
association as bassist in the quartet, and the
drummer is Jimmy Crawford. Harlem stride
piano is the rightful complement for this sort
of banjo playing, and the veteran Clff Jack-
son proves to be a perfect partner. Snowden’s
single-string solos are pure delights, and
engineer Ray Fowler catches nuance on El.
lington's C~Jam Blues, and It Don’t Mean A
Thing. If the designers of stereo spectaculers
and television producers are really looking
for the authentic sound of the Twenties.
Jackson and Snowden are the men to see.

Toshiko Mariano Quartet
Candid 9012

Toshiko Akiyoshi and Charlie Mariano
formed their quartet a year ago, shortly after
they were married, and have welded it into
the unique and invigorating unit heard here
in the interim. The first Japanese to win a
reputation as a jazz musician, Toshiko came
to this country five years ago on a scholar-
ship from Berklee School in Boston. Work in
clubs and close association with various jazz
greats hastened her progress until now she is
a thoroughly developed jazz pianist. Her hus-
hand was featured as an alto saxist in the
Charlie Parker style with Stan Kenton, but
has since thrown off shackling influences.
Both retain a certain identity by writing
original material, and each claims ownership
of two compositions in the present set. How
much of the individuality is real and how
long it can be kept separate are matrimonial
questions best left unanswered. But Mariano
becomes as much involved in Toshiko's lyrical
Long Yellow Road, as she does in her hus-
band’'s waltz theme on When You Meet Her.
The remaining number is a moving realization
of Deep River, and brings Mariano to the fore.
Gene Cherico, bass, and drummer Eddie Mar-
shall complete the quartet. Bob d'Orleans
engineered the date.

Johnny Dankworth with the London Phil-
harmonic Orchestra: Collaboration
Roulette SR52059

While critics and musicians in this country
and in Germany were raising considerable
fuss the last few years about the union of
jazz and classical forms, the British went
about the same bit of business quietly and
with little fanfare. Johnny Dankworth’'s mod-
ern jazz orchestra and the London Philhar-
monic first met in concert at Royal Festival
Hall on June 2, 1959, and the experience
proved mutually rewarding enmough to bear
repetition on several subsequent occasions.
Furthermore, composers of both persuasions
were given commissions and encouraged to
join forces in preparing new works as the
concerts continued. The two introduced here,
with Hugo Rignold as conductor, succeed in
drawing both units together more closely than
is usually the case in such marriages. Dank-
worth, who later answered an invitation to
bring his entourage over for the Newport
Jazz Festival, paired up with Matyas Seiber
to produce Improvisations For Jazz Band And
Symphony Orchestra. The five-part Rendez-
vous, a collaboration of David Lindup and
T.eonard Salzedo, visits such international
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The JBL Olympus vepresents a new sonic
summit, a newly-won vantage point

from which progress in the audio arts can
be surveyed. This new Linear-Efficiency
system reproduces sound with transcendent
fidelity, oracular anthority. Within the
clean-lined, new “infinite” halfle enclosure
are poised a new fifteen-inch, long-linear-
excursion, low-frequency loudspeaker with
the exclusive JBL four-inch voice coil,

the LE15; a new 300 cycle crossover dividing

NEW
network; a new high frequency driver, an
i P exceedingly deft instrument which combines
2 .
| the characteristic |BL full mid-range with

a flat, transparent high frequency response

LINEAR-EFFICIENCY LOUDSPEAKER SYSTEM continuing well out beyond the limits
S of human perception; a new cexponentially-

tapered horn; a new acoustical lens, All

EPITOME that JBL stands for —legendary linearity,
OF PRECISION triumphant transient transduction, presence,

consummate treble coverage—plus a new
MUSIC quality for which each listener will supply

REPRODUCTION his own adjective —are embodied in the
Olympus. The Audio Specialist in your

community is looking forward to revealing
the Olympus to you. Plan a visit soon. You will
be rewarded by an inspirational experience.

NEW LOW COST LINEAR-EFFICIENCY SYSTEMS

LANCER 33, a shelf-size speaker
system with a special LE8 full.
range, 8” Linear-Efficiency loud-
speaker factory-installed in a
ducted acoustical enciosure.
LANCER 66, same dimensions.
sealed enclosure with a two.way
system including a 10” long-
throw bass driver and a new high
frequency transducer factory in.
stalled

JBL products are manufactured by
James B. Lansing Sound, Inc.. marketed by

JBL INTERNATIONAL, Los Angeles 39, Calif.
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1t was 1927. .. Amos and Andy had not yet
become a national pastime...and radio
listeners were more familiar with a cat-
whisker than with a vacuum tube. Yet it
was in this year 1927 that the concept of
high fidelity was born.

It was brought to life by a.company of un-
usual vision, a group of skilled radio engi-
neers who early foresaw the day when
people would no longer be content with
the mere reproduction of sound, but who
would demand that it be reproduced with
the highest possible degree of fidelity.

That degree of fidelity was amazingly high,
even in- 1927, for those listeners fortunate
enough to .own an SR-7, the first audio
product made by the young Sargent-
Rayment Company. There are still SR-7s in
existence today, capahle of functioning
perfectly, after a third of a century.

The principles laid down in 1927 still hold
good today. Testifying to their basic
soundness, S-R components over the years
have always out-performed and out-lived
ordinary units. Backing this. up is the
strongest, longest guarantee in hi-fi his-
tory. Any S-R unit you buy today is guaran-
teed for 15 months, on a pro-rated, money-
back basis (except for tubes, which carry
a lyear warranty, 4 times longer than
normat),

SR-7,
introduced in 1927

SR-1040,
introduced in 1960
If you've not yet had an opportunity to
learn about Sargent-Rayment’s “seven steps
to superior reproduction,” check today with
your dealer. And if you're planning a com-
ponent system, ask him for a copy of the

S-R High Fidelity Planning Folder.

SARGENT-RAYMENT CO.

* 462 Hester Street, San Leandro 3, California
@ 30 Rockefeller Plaza, Suite 3, New York 20, N.Y.

points as West African ‘“Highlife,” the gos-
pel church, contrasting Peruvian rhyihms,
and London’s own South Bank.

The show is very nearly given away at the
start, as the first item programed turns out
to be Stravinsky’s Ebony Concerto, written
in 1945 for the Woody Ilerman Herd. What
follows is in the same general tradition, with
a bow or two in the direction of Darius Mil-
hand, and should attract an equally Jlarge
and cosmopolitan audience. That a tradition
can be said to exist in this sort of endeavor
indicates how quickly jazz moves along.
Soloists from the jazz contingent make cer-
tain that time marches just as fast, and Rig-
uold conducts with a light, airy tread. A
spacious recording hall was employed, and
percussive effects on the stereo version are
sufficiently spectacular without aid of channel-
switching fakery. The managements of the
Joston Pops and Lewisohn Stadium concerts
might take heed and brighten summer fare by
scheduling these works, or commission ofhers
from similar composing teams in this country.

Art Farmer: Art
Argo LF678

Since organizing the Jazztet a year ago,
co-leaders Art Farmer and Benny Golson have
worked to make the unit a winner and are
being repaid by growing approval in eclubs
from coast-to-coast. So far, they have just
missed achieving the same success in the
studio together, perhaps because everyone
concerned wanted the first two Jazztet LP's
to aet as showecases. Neither seems to worry
quite so much when recording apart, and
mundane affairs are far away as Farmer
meanders effortlessly through this gratifying
set of ballads. Whether sales reach a mjllion
copies or a dozen appears to be of no concern
as long as he knows the playing is his best.

Farmer can create the same introspective
mood on trumpet as DMiles Davis, yet phrases
so distinetively that he is never called a Davis
imitator. He also searches out neglected spngs,
rescuing ’m A Fool To Want You, Younger
Than Springtime, and Goodbye, 0ld |Girl.
Pianist Tommy Flanagan is an equally lucid
partner, and Golson contributes Out Of The
Past. Jazztet members Tommy Williams, bass,
and drummer Albert Heath complete the quar-
tet. Engineer Tommy Nola's stereo setting
maintains the warm and intimate qualities.

Jimmy Smith: Home Cookin’
Blue Note ST84050

Having won a reputation for igniting the
Ilammond organ with conflagrations |fiery
enough to singe rare porterhouse, Jimmy
Smith turns on the back burners to slowly
cook a mess of blues until thoroughly done.
The menu was inspired by the homey coxnfines
of a restaurant which Kate Bishop opjmtes
near the bhackstage entrance to Harlem's
Apollo Theatre, but the proper amount of
seasoning is entirely up to Smith and his as-
sistant chefs. Smith works at a leisurely pace.
carefully testing each concoction at #very
stage preparation, and anyone in search of
short-order cooking had better look elsewhere.
The main dishes are See See Rider, and
Smith’s own AMessin’ Around, with Kenny
Burrell, guitar, and Percy France, tenor sax,
supplying the extra touches. Burrell also
brings along two recipes of his own a tasty
Sugar Hill, and a well turned Come On Baby.
Everything is nicely spread out in the stereo
version, and engineer Rudy Van Gelder mnever
lets the hearty organ sound overpower Bur-
rell’'s softer rhythm passages.

George Shearing with Nancy Wilson: The
Swingin’s Mutual Capitol STi‘524
Aretha Franklin with The Ray Bryant Trio

Columbia CS§412

If record companies still think the only
way to lannch a new, young singer is to hire
au expensive arranger and large studio band,
these two albums should go a long way toward
disproving the theory. Nancy Wilson hag two
previous Capitol albums to her credit and
some favorable reviews, but the freedom en-
joyed here with the George Shearing Quintet
was never hers before. The lightly swinging
background is just what she needs to deliver
a buoyant Things We Did Last Summer. and
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a sultry AU Night Long. A claim that the date
came about because of mutual admiration is
easier to helieve after listening to the pian-
ist’s flexible response to the singer’s slightest
whim. They also apportion the program quite
sensibly, and the Quintet performs half the
numhbers alone, reprising Lullaby of Birdland,
Blue Lou, and Margie Hyams' Don’t Call Me.

Aretha Franklin's debut LP is even more
informal,with a steady stream of jazzmen
strolling in and out to give the whole affair
a party atmosphere. The eighreen-year-old
miss began singing in her father’s gospel choir
in Detroit when she was eight, and alumnus
Sam Cooke is helping to further her new
career in night clubs and theaters. Ray Byrant
is another who lends encouragement, and his
piano is a great help on the adult-sounding
Over The Rainbow, and By Myself. Some
numbers are frankly directed at the teenage
market, and the lists of hit singles are al-
ready registering Love Is The Only Thing, and
Today I Sing The Blues. This last tune comes
from Curtis Lewis, who gets into both albums
with A1l Night Long. Having satisfied both
age groups, the singer plays her own brand of
gospel piano on Won’t Be Long, and Who
Needs You? Among the invited guests are
Tyree Glenn, Al Sears, Quentin Jackson, and
Lord Westbrook.

Sid Cooper: Percussive Jazz, Vol. 2
Audio Fidelity DFS7007

Of the sum total of seventeen musicians
engaged in decoding Sid Cooper's arrange-
ments on this date, fourteen belong to the
rhythm section and all are kept fully oceu-
pied. The area around and in between stereo
speakers is filled with flying sounds that take
off like rockets or soar gracefully about be-
fore disappearing into outer space. Anything
as simple and direet as a ping in one speaker,
followed by a pong in the other, is now hope-
lessly old-fashioned among the stereo buffs
who have become addicted to lots of percus-
sive action. Cooper performs triple duty. pro-
viding charts for the musicians, charts for
the engineers, and finally charting a safe
course for readers of liner notes. An ar-
ranger’s job is no longer limited to keeping
a band-leader happy, and electronic computers
soon may take over.

Cooper picks tunes that are resistant to
rugged treatment, featuring Bobby Rosengar-
den’s rosin-coated bongo drums and Sol
Gubin’s cow bell on AMoenin’, and Don Ar-
none’s guitar on his own Percussion-Aire.
Some positions are filled twice over, with
organists Sy Mann and Nick Tagg, pianists
Juddy Weed and Andy Ackers, vibists Harry
DBreuer and Eddie Costa, and Tony Mottola
as the other guitarist. That non-percussion-
Ists Doc Severinsen, Bobby Alexander, aml
throughout should be qualified enough for an
an astronaut diploma.

Limerick Party
Cook 1074

As the special dispensation granted to make
this recording at an annual meeting of the
Benevolent Society for the Preservation of
Ancient Rhymes & Limerix may never be
granted again, all serious collectors are ad-
vised to eavesdrop while they can. The group
assembles at the chairman’'s home the week-
end before Ash Wednesday, and there seems
to be no reason to doubt that this is the
seventieth meeting—if you believe such things
happen in Emory Cook’s New England at all.
Some rhymes on the yearly report are quite
venerable, others are told with a new twist,
and a few are recent enough to include refer-
ences to Loas and electronic brains. They are
told with varying degrees of inhibition as
the proceedings get underway, by people who
left their last names at the door. and with
increasing frankness after 1 A. M. By then,
dissident members are adjourning to more
daring recitals in an outside hallway, and
the host finally is left to conduct the meeting
alone.

Even of the next chairman is willing to
chance a similar fate, the stereo version will
probably eause the barring of all microphones
in the future. Quite a few members will be-
come aware for the first time of what a four-
foot parabola can do when they hear them-
selves in conversations that were presumably
held far from any electronic device. These
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amusing asides crop up all over the room and
fill interludes on the agenda. The principal
stereo mikes must compete with a public ad-
dress system unfortunately, and a voeal quar-
tet sounds like a rock-and-roll group. Of
course, it could happen thar the members will
cleet IBmory Cook permanent engineer and
purchiase tape recovders to rehearse for future
meetings.

The Belafonte Folk Singers At Home And
Abroad RCA Victor LSP2309

Members of the Delafoute Folk Singers
always aet as though the call (o solo comes
from an unexpected inner nrge that can be
satistied only by hursting into [ull-throated
song. This effect is patently ealculated and
results from the planning of Robert DeCor-
mier, who conduets the group and works hard
to make every performance appear spontane-
ous and unrehearsed. 1t all sonnds like u plot
to fool the publie, hut DeCormier's goal is
much more difficult to attain. He hopes each
of his charges will find it impossible not to
become emotionally involved in the role as-
signed, and audiences are well aware when
the transition from acting is snccessfully ac-
complished. The fact that it occurs frequently
can also be attributed to experience with the
unpredictable Tlarry, whose :(bhsence gives the
soloists an open track on this oceasion. Roy
Thompson iy featured on Muleskinner Blues,
San Nuso. and My White Horse. Ned Wright
takes over on Didn't 1t Rein. B3ob Harter on
Poor Buy, and Joli Gonsalves on Tunga.

Too much stereo movement is never allowed
to rock the boat in an excellent Webster Hall
recording by Bob Simpson and Ray Hall.

MONO
Bob Wilber: Blowin’ The Blues Away
Classic Jazz CJ9

This LI’ is the outgrowth of a Music Minus
One session organized to prepare a survey of
the blues for younger aspirants and provide a
refresher course for any older players who
want to brush up on the latest trends at
home. The nine easy lessions also are offered
in alternate versions, with either Bob Wilber
or Clark Terry layving out, under the heading
‘Iivolution of the Dlues (MMO01008),” and
touch briefly on such current suhjects as the
blues wallz, soul jazz, Latin rhy(hms, and the
zospel church. Both experts on their respec-
tive horns are heard sermonizing at top form
here, and a less instruetive project might
have resulted in the title “‘C'lark Terry Sings.”
Disclosing a vocal talent hitherto unrvevealed
on records, the fovmer KHington trumpet stav
bursts forth in a robust entreaty of his own
called Please, Blues Go Away From Here,
delivered in a style reminiscent of the late
Oran “Lips” Page. Terry works at present
for Quiney Jones, a leader who wants his
new haud to aequire a group personality (he
public ean readily identify. Now that Terry's
secret is out, Jones had hetter take advautage
of his blues shouting hefore alert record con:-
panies start talking contract.

Wilber, who speaks of the rest of the quin-
tet in laudatory terms on the liner notes
takes credit for planning the date and notat
ing the missing parts in scores furnished with
each MMO set, but any references to his own
playing nre omitted. Such modesty is wholly
unwarranted, especially in view of his ability
fo span all periods ol jazz on either elariner

THE NEW KLH MODEL TEN
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Costs less than our other models,
Operates with a 12 watt amplifier,
And - has the KLH sound.
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SPOTS

BEFORE

YOUR
EYES?

Cherry spots, that is?

0f all the precautions taken to insure
long-life and maximum performance in
high-fidelity circuits, conservative tube
operation is possibly the most important.

Yot this rele is often ignored in an
attemipt to squeeze higher wattage from
| the circuit.

You can often see the result, in the form
of “cherry spots'” on the fube, indicating
significantly shortened tube life.

You can often also hear the reselt in the

form of distartion, drift, and noise.

| You'll never see a cherry spot in a
Sargent-Rayment high fidelity tuner or

| amplifier. Years of experience have taught

| 5-R that following tube manufacturers’
racemmendations nol only makes good

| enginearing sense, buf also permits SR

tia guaranteé its products 15 months, and

tube life a full year, four times normal,

Ask your dealer about Sarpent-Rayment's
“seven steps to superior reproduction,”
and, if you're planning a eomponent sys-
tem, ask for a copy of the §R High Fidelity
Planning Folder.

SARGENT-RAYMENT CO.

= 462 Hester Street, San Leandro 3, California
= 30 Rockefeller Plaza, Suite 3, New York 20, N.Y.
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or temor saXx, and a style unlarded with“ ec-
centricities makes him an ideal mentor. Be-
sides, who else would think of going to Lehar
for a blues waltz? Pianist Dick Wellstood
contributes The Maryland Farmer, and Bap-
tist Blues. Bassist George Duvivier is always
reliable, and Panama Francis sticks to| the
basic ingredients in displaying a beat that
sells millions of records. Thanks to clarity of
Dave Hancock’s recording, novices will have
no trouble following any instrument.

The Bud Freeman All-Stars featuring
Shorty Baker Prestige/Swingville 2012

When Bud Freeman played with Tommy
Dorsey, the sound of his tenor-sax charapter-
ized the band almost as much as the Ieager’s
trombone, and things never seemed the same
after he left. His choice of harmonies and
distinetive way of phrasing, which get| the
style for the entire sax section, alWways
pleased dancers. Jazz listeners were jus“t as
gatisfied, despite a preference for the lomger
and meatier solos he recorded with all
groups of displaced Chicagoans. There are no
Chicage boys in this quintet, and Freeman
takes the label at face value to play like the
old Dorsey sax sectlon once did at the Hotel
Commodore. As an extra incentive, pidnist
Claude Hopkins heads a rhythm section |that
makes the whole affair even more agrec¢able
to dancers.

Only a brief audition of the lIyric wiles of
Freeman and partner Howard “Shorty” Baker
are needed to stretch: the Dorsey analogy a
point further., The trombonist, as jazzman
rather than leader, might consider their |cun-
ning manner of surrounding the melody a
more fitting tribute than all the posthumous
big-band recreations. The sentimental touch
never bears too heavily on S§’posin’, Love Me
Or Leave Me, and But Not For Me. Baker
recalls his days as a leading light in ERing-
ton’s trumpet section on Shorty’s Blues, but
heads in the direction of Sy Oliver on |[Hec-
tor’s Dance. Another original titled Move On,
an excursion into current soul jazz, ﬁurns
out to be a detour for Everybody Loves My
Baby. Now that LP’s based on the Jﬁmah
Jones formula are glutting the market,’ per-
haps the time is right for an egually swing-
ing approach from a different corner.

The Bix Beiderbecke Legend
RCA Victor LPM2323

George Avakian, who prepared a three-
volume set of reissues on Columbia to tell a
good part of the Bix Beiderbecke story, con-
tinues to investigate the cornetist’s cgreer,
dipping into RCA Victor vaults this time; and
his latest report adds appreciably to the fact-
ual side of the legend. One important piece
of evidence is a previously unreleased Jean
Goldkette before 1926, even though this| par-
corded at the Detroit Athletic Club on Novem-
ber 24, 1924. Uncovered in 1960, it proves
without doubt that Beiderbecke played |with
Goldkette before 1926, even though this| par-
ticular solo lost him the job for two years.
Charles Edward Smith relates just how it
happened in the accompanying fourrpage
brochure and several revealing bits of infor-
mation from Paul Mertz and Pee Wee Russell
are also printed for the first time. Taken
together, these features add up to an essen-
tial album, and the excerpts included [from
Paul Whiteman days and recording groups
are merely that much extra frosting on the
cake. Additional collector’s treats are alter-
nate masters of choruses with Whiteman on
Changes, and Lonely Mclody. H

Josh White: Spirituals & Blues
Elektra EKL193

The sudden burst of interest in young and
old blues singers on the part of record|com-
panies is just the spur Josh White needed,
and he digs into his material with renewed
vigor. Even while enjoylng an international
reputation that weathered changing musical
trends, he must have felt lonely from want
of competition, That he thrives on it as well
as any other blues singer is evident Hy his
strong, prideful treatment of such stories as
Black Snake, Silicosis Blues, and Southern
Exposure. Langston Hughes is the writer of
the vivid lyrics to Red Sun. Five spirituals
are delivered with gentleness and hoper The
singer sets his own pace on guitar and never
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forces the beat into a false fervor., Bill Lee,
bass, and drummer Walter Perkins are the
accompanists, and Dave Jones engineered the
date.

Songs Of Memphis Slim And “"Wee Willie”
Dixon

Folkways FA2385

Previous albums by this seasoned pair of
blues singers have presented one or the other
as featured vocalist, leaving the odd man out
of the billing but not completely out of the
picture. This time they share and share alike,
taking turns at recalling favorite tunes, in-
serting alternate verses or joining in together
on the choruses. A musical tour of some of
the cities and places best known to itinerant
blues singers is included at no extra charge.
In fact, three separate ways of getting to
Kansas City are outlined in graphic phrases
attributed to Jim Jackson, Big Bill Broonzy,
and Willie Lovefield. A rolling piano solo by
Memphis Slim, with a boogie bass from Dixon,
sets the train in motion and prepares for a
visit to a Chicago House Rent Party. A
stopover at a Dallas racetrack involves a
bet on a horse called Old Stewball, and the
result gives rise to the lament Unlucky. They
even ask Have You Ever Been In Nashville
Pen?

Anyone still unacquainted with these two
amiable characters will find this an ideal
introduction. Once the prellminaries are out
of the way, the acquisition of additional LP’s
under their individual names is inevitable.

The Curtis Counce Group: Carl’s Blues
Contemporary M3574

Organized in Los Angeles in 1956, the Curtis
Counce Group was about three years ahead of
its time and disbanded shortly after the death
of Carl Perkins, the pianist in whose memory
this album is dedicated. The reputations of the
surviving members continue to grow, particul-
arly that of Frank Butler, who just now is
gaining the recognition he deserves. A drum
solo lasting nearly five minutes demonstrates
why Jo Jones calls him “The greatest drummer
in the world.” Counce recently toured Austra-
lia as bassist with Benny Carter, while Harold
Land is heading his own group. Land’s tenor
sax is heard to good advantage on I Can’t Get
Started, and trumpeter Jack Sheldon contrib-
utes Pink Lady. This 1957 session was the last
for both the group and Perkins, with a long
ad-1ib blues by the pianist as a high point. His
solos, and those of Gerald Wilson on trumpet,
are topical and soulful enough to bring the
group offers from any of several clubs today.

King Oliver Epic LA16003
Johnny Dodds And Kid Ory
Epic LA16004

A prospering record club is evidently the
reason for the repackaging of these essential
collections. Epic reissued them on LP once
before, but a new audience and market has
developed in the last few seasons. The dozen
King Oliver sides date from 1923, when the
New Orleans cornetist was trading chase
choruses with Louis Armstrong at Chicago’s
Lincoln Gardens. With the sessions held the
same year for Gennett now available on River-
side, his Creole Jazz Band at its greatest is
thoroughly documented on LP.

Johnny Dodds, who headed his own group
on clarinet at the neighboring Kelley’s Stables
after leaving Oliver, recorded under the New
Orleans Wanderers name with Kid Ory in
1926. Believing the cornetist to be Armstrong,
collectors placed a high premium on the
records. Later proof that the fine blues cho-
ruses are the work of George Mitchell does
nothing to impair the value of the perform-
ances. The Chicago Footwarmers and Dixle-
land Thumpers, with Natty Dominique on
trumpet, are among the other Dodds’ groups
represented. Charles Edward Smith provides
ample notes in each case, and the remastering
from Columbia and Okeh originals is care-
fully done. Let’s hope all the club members
buy copies. Perhaps Epic will then bring over
the Clarence Williams Blue Five LP, featur-
ing Armstrong and Sidney Bechet, which its
affiliate Philips has released in England.
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(From page 14

that you may, indeed, be in for a thrill, as
the ad says, when you try your first ’phones.
Or you may merely be mildly amused.
Some of you may even be distressed, as
[ have been, by unreal and “out of focus”
effects, as deseribed in my earlier dis-
cussion.

What I would like to add here is merely
that the effects upon the ears vary greatly
from one recording to the next, according
to the microphoning used. None of the
microphone systems were intended for re-
production with one channel exclusively
going to each ear; all were meant to be
heard via the cross-relating spread of
stereo speakers, each ear hearing both
speakers, as disparate sound sources in
space.

But if you treat those mikes as surrogate
cars, which is what happens in earphone
llstenmg, you may by acecident or chance
receive a very interesting signal. Or a very
garbled and nonsensical one. Tt all depends,

Cross-Mike and M-S

L suspect that the uropean stereo re
cordings that are made via the M-S system,
two mikes in one case plus a matrixing
cireuit, or by the simple cross-mike ar-
rangement, two mikes at an angle and close
together, will provide some very realistic

THE MOST
SOUGHT-AFTER
STEREO
RECORDING..

ST ERE‘O

WESTMINSTER

LIMITED
EDITION
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SHUR

binaural listening—perhaps better than the
actual stereo via loudspeakers. (I am not
very enthusiastic about this rather mild
stereo, where the two-channel effect through
speakers is so genteel as to be an almost
inaudible step away from straight mono
sound.) Two mikes in this European ar-
rangement make two tolerably good and
well-placed ears, and that’s all you need.
Tt souuds terrific!

Indeed, recordings of this sort could well
aecount for mueh of the genuine pleasure
reported by earphone ‘“stereo” listeners,
and for the lack of unpleasantly noticeable
falseness or fatigue effects. These listen-
ers, to be sure, aren’t hearing stereo; but
they are hearing something even better,
real binaural, or a very good semblance
of it.

On the other hand, a recording made via
twenty or thirty mikes, in and out of iso-
lation booths, blended through two-channel
reverb, artificial or otherwise, is just not
binaural in any econceivable sense! Like
trying to look at a scene through one of
those new Japancse kaleidoscopes. Multiple
images, overlapping, beautiful but—at least
in this sort of faney stereo sound—incom-
prehensible.

To tell the truth, the analogy is danger-
ous, beeause in the kaleidoscope you do
not usually try to discern reality of any
gort (though you can, if you work hard at
it); whereas in ‘“stereo” listening via
‘phones you are necessarily trying hard to
create a mental image of a musical per-
formance, as we always do in any listening
to reproduced music—and you are fighting
against a raft of dizzy, incompatible, con-
trary-minded sounds, near and far, throw-

NOT FOR SALE
“The Orchestra 5

. The Instruments‘

ing the two ears out of gear and every
which way. Exciting, but quickly exhaust-
ing, econducive to severe ear strain if your
listening imagination is at all subtle.

Come to think of it, the way to fix up
your 'phones (you manufacturers and you
home tinkerers) is to install a wvariable
Bauer circuit, adjustable to compensate as
well as possible for these large differences
in stereo recording. Leave it to Mr. B. to
cite the variables; maybe an on-off switch
would be plenty. Variable or mno, though,
I doxn’t honestly think you should Test your
phones in peace on your head until you
have figured out this little problem some
way or another. Worth your attention.

* *

Let me add a quick 'md necessary post-
seript: In terms of loudspeaker listening
I am all in favor of the highly tricked-up
stereo now being used in some classieal re-
cordmgs and feel that, though sometimes
it goes too far, in general the tricks have
added a great "deal to the purely musical
effectiveness of the stereo medium.

The development is reasonable and hon-
est, for we must not forget that all reeord-
ing is based on illusion, via the unique laws
that apply to the recorded medium. We do
not try for a literal concert sound, nor for
an exactly transeribed “live” performance,
but rather for the soul of that performance,
the meaning and sense of it, in terms of
recording.

The “laws” of sterco are many and

varied and more is found out about them
every day. But nobody has yet claimed
that for true binaural hearing we need
more than two ears, and those more than a
head’s distance apart. y:

" No. LSe61

The most ambitious, musncally sound, entertaining and informative
privately commissioned recording to date. It shows how each instru-
ment (and instrumental choir) emanates from the orchestra in the
correct spatial relation to all other instruments. Conceived and super-
vised by Dr. Kurt List, winner of the Grand Prix du Disque, for West-
minster. Vienna State Opera Orchestra. Includes works of Cimarosa,
Debussy, Dittersdorf, Handel, Haydn, Lalo, Mozart, Rachmaninoff,
Respighi, Rimski-Korsakov, Tchaikovsky, Wagner, Weber. No one
can buy this record—it is yours only with the purchase of the Shure

products listed below:

Only Shure would commission such a technically demanding record—
for they know full well that Shure Stereo Dynetic Phono Cartndges
are equal to its incredible range and stereo channel separation requxre»
ments. They are the lowest cost, yet most critical components in
quality stereo. They are completely accurate and honest
throughout the entire audible sound spectrum.

. a gift to you when you buy the one indispen-

sable accouterment to perfect sound re-creation
You receive the Westminster/Shure disc at no charge with the purchase
of a Shure Professional Cartridge (M3D $45.00*%; M3D with N21D
stylus $47.25%), Custom Cartridge (M7D $24.00%; M7D with N21D
stylus $36.75%), Shure Integrated Tone Arm and Carrr:dge (M212,

M216 $89.50*) or Professional Tone Arm
M236 $31.95%).

(M232 $29.95%;
*Audnophxle net

SHure BroTHERS, INcC.
222 Hartrey Ave., Evanston, 1.,

WWW ammerieaniadiahietary com

Dept. KKK
Offer limited. Full details at high fidelity dealers.
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our
compohents
are

not

SO

hot

We mean that literally, and fact is, we're
proud of it:

No high fidelity unit can be expected to
provide long, reliable performance unless
its components are completely stable.
This is why Sargent-Rayment design
engineers take extreme care to minimize
heat dissipation within the chassis of S-R
tuners, control centers, and amplifiers.
For example, all heat-producing resistors
are mounted on top of the chassis, rather
than inside, which effectively prevents
the internal ambient temperature from
rising and damaging sensitive components.

Try the hand heat test on conventional
equipment, then on Sargent-Rayment.
We guarantee S-R will be cooler by far.

Ask your dealer about Sargent-Rayment’s
‘“seven steps to superior reproduction,”
and, if you're planning a component sys-
tem, ask for a copy of the S-R High Fidelity
Planning Folder.

SARGENT-RAYMENT CO.

462 Hester Street, San Leandro 3, California

* 30 Rockefeller Plaza, Suite 3, New York 20, N.Y. '
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HAROLD LAWRENCE"

The Score Screen—Innovation In The Concert Hall

as rigid as Latin declensions, the

slightest departure from customary
practice invariably arouses comment Such
was the case when the Canadian violinist,
Hyman Bress, gave his second New York re-
cital early this year. There was nothing un-
orthodox about the program, whiech ingluded
works by Mozart, Brahms, Prokofiey, and
Schoenberg, The deviation oceurred during
the performance of Schoenberg’s Fantasy,
Op. 47, when slides of the music’s twelve
pages were projected on the Town Hall
movie sereen. The picture was large enough
to be seen clearly from most parts of the
hall so that score readers in the audience
could follow the intricate notation, This
visual deviee won Bress two additional
paragraphs in the New York Timp’s re-
view, a headline story in the New York
Herald Tribune, and an artiele (with
photograph) in Time.

Although Bress believes the seore screen
is primarily aimed at modern repertory, it
ig interesting to spcculate on hoyw this
elassroom technique would affect coneert
life were it be used on a broader scale.
First, it would bring about the emergence
of a new class of worker, the musical pro-
joetionist—a sort of cinematic page turner.
Replacing the warning bell in the projee-
tion booth would be copies of the|scores
to be performed down on the stage. The
duties of the musical projectionist will be
mueh more demanding than those of his
movie counterpart, who only has to ehange
(reels) every cleven (or twenty-two)
minutes. Shortly after the score {rojec-

CONCERT uaLL procedure being almost

tionist Deecomes a regular part of the
musieal seene, performers and . goncert
managers will come to realize that the
slide system, though perfeetly adequate
from the utilitarian standpoint, is cum-
bersome and inflexible. While few| or no
“turns” oceur in a Secarlatti sonata, or in
movements of a Bach solo violin partita,
the opening of Ravel's Daphnis and Chloé
(Suite No. 2), with its two-bar pages
flashing by every five seconds like tele-
graph posts on a railroad journey, would
set a brutal pace for the projectionist—
and Lord help him if he gets hic slides
mixed up!

One remedy for this state of affairs
would be the moving scroll method, a
“horizontal teleprompter” used in the
Japanese film, Gate of Hell. Here, the
score would travel across our field of
vision in a tempo consistent with that
of the music as performed. Operated by
a skillful projectionist, the effeet could
be quite musical.

The score screen will provide rich op-
portunities for the musician witl peda-
gogical tendencies. The pianist who|is ever

* g6 W. 9th St., New York 11, . Y.

WWW_akneriaaniiadiahistary com

on the alert for inner voices now will be
able to spotlight his “diseoveries” by means
of three techniques: arrow, zoom, or color.
The arrow, employed for years by a pub-
lisher of study scores, is a crude indicator.
Zooming is a familar device in our camera-
conscious age, but ome which, with re-
peated use, brings on vertigo or mal de
mer. That leaves color. Of the three, this
is easily the most artistic method: a
colored counter-melody would be detected
at once, without the necessity of injeeting
any non-musical signpost.

Beyond merely -pointing up melodie
lines, eolor could also be used to emhance
moods, reflect degrees of intensity, and
separate strands of a complicated orches-
tral work. In Rhapsody in Blue, the entire
page might be drenched in the title eolor,
projected on the screen in varying shades.
The opening clarinet cadenza could begin
in a pale baby blue, and rise up to a
deep ultramarine at the elimax of the
glissando. And think of what color could
do for Schoenberg’s Five Pieces for Or-
chestra, Op. 16, with its “pointilliste” in-
strumental texture! Why, if colored scores
took hold, they might become to music
what color-coded wires are to the elee-
trician, except that color associations of
course, would be left strictly in the hands
of the performer.

There are other ways of suggesting
mood without altering the notation. Take
Chopin’s “Raindrop” Prelude, for example:
the repeated A Flats could be made to fall,
glistening, on the page as the pianist plays
them. (Remember the old movie sing-
alongs: “Follow the Bouncing Ball”?)

Turning from notation to general es-
theties, the darkened stage is a pleasant
concomitant of the score screen. Let's
face it, there are some performers whose
physical attributes clash with their musical
talents. Now the public would be able to
hear Glenn Gould (the first to eome to
mind) without having to wateh his now
celebrated twists and fidgets.

The question avises as to what to do
about between-movement pauses. Should
the last page remain in view, or should
the next be projected to prepare for the
music to come. I hope the concert halls
will not adopt the Italian movie theatre
practice of showing commercials between
parts of a film.

We might then have slides reading—-
This score may be purchased at the “X”
Music Shop in either full or miniature
size. Visit the “X” Music Shop tomorrow.
Or, “Z” records exclusively for “X”
Records. And other timely reminders.

The larger concert halls had best prepare
to buy the giant screens. The normal
sereen, while perfectly adequate for most
pre-20th century musie, falls down ecom-
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pletely when confronted with, say, Schoen- |

berg's Gurre-Lieder, which is scored for
4 piccolos, 4 tlutes, 3 oboes, 2 English
horns, 7 elarinets, 3 hassoons, 2 contra-
bassoons, 10 horns, 7 trumpets, 7 trom-
bones, 5 tnhbas 6 kettledrums, bass drum,
cymhals, trinngle, glockenspiel, snare drum,
tenor drum, xylophone, rattle, several
large iron chains, gong, 4 harps, celesta,
and full string complement. There are
also 6 soloists, 3 four-part men's choruses,
and an eight-part mixed chorus. This is
definitely in the Vista-Vision elass.

As Hyman Bress must have realized on
the morning after the recital, the score
screen can be a risky business for the per-
former. The eritics were quick to point
out that the yeung instrumentalist was
not always in full ecommand of the notes,
and that he failed to follow the spirit of
the dynamic indications. We are entitled
to assume that few in the audience, includ-
ing the critices, were well enough acquainted
with the work to detect any mausieal
lapses, without having reeourse to the
score screen. But with standard repertory,
total (or near-total) recall is a necessary
part of the critie’s equipment. Neverthe-
less, the score sereen could prove enlighten-
ing to the layman and, by way of being a
reminder, to the critic as well. The Love
Duet from Aet T of “Bohéme” is a case in
point. The final note dies out, pianissimo,
as Mimi and Redolfo go out into the
Parisian  night. In most performances,
however, both tenor and soprano are re-
luctant to leave the stage quietly, pre-

ferring instead to swell out to a grand |
fortissimo. With the score sereen plainly

in view, and indieating pp, would the
singers now dare to flout the composer’s
intentions? (Don’t answer that question.)

Transposing arins is a common practice |

in the opera house. The star with a bril-
ltant upper register may raise the piteh
for his key aria in order to exploit this
facet of his voice; the aging singer may,
on the other hand, wish to lower ecertain
arias when he finds he eannot produce the
top notes. All this is not lost on the few
members of the audience who possess ab-
solute pitel. The others will not suspeet
anything by mercly cheeking the seore
sereen. Why not then install a headphone
on the back of exach seat to transmit tle
“A’ to curious “relative pitehers”?

The performer need not regard the score
screen as a mute monitor. It eould casily
save his coneert some evening when, as
somcetimes happens to the best of musieinns,
menory tapse strikes. ZE

THE NEW KLH MODEL TEN
SPEAKER SYSTEM

Is smaller than our other ﬁwdels,
Costs less than our other models,
Operates with « 12 watt amplifier,
And - has the KLH sound.

KLH RESEARCH AND DEVELOPMENT CORPORATION
3 CROSS STREET. CAMBRIDGE 39, MASSACHUSETTS
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How
long

will they
280

Years! Any Sonotone “Ceramike™ stands up to all

kinds of mistreatment...yet stays “fidelity” itself,

Until a few years ago, mikes were variable. If they were “hi-fi,”” chances
were they were delicate. If they were sturdy, they didn't reproduce as well
as they could. Then came the Sonotone *“‘Ceramike’’ series.

All “Ceramikes’’ are shock-proof, impact-proof, shatter-proof, heat-proof
and ‘“‘bad-treatment’’-proof. They will work even if you immerse them in
water. The ceramic transducer at the heart is immune to changes of tem-
perature and humidity. Extensive factory tests insure you that every
‘‘Ceramike’” will keep on perfcrming at its peak no matter what!

And fidelity? Look below, for specifications that would do anybody proud,
If you want trouble-free, dependable performance and an installation that
lasts for years, look into ‘‘Ceramikes’’ first.

Specifications for Complete “Ceramike” Line

CM-10A—For tape recorders, etc.

Frequency response .............. 50 to 11,000 cps
Sensitivity........ ..o oo —56 decibels *2db
CM-11A—Where greater sensitivity is desired
Frequency response ............... 80 to 9,000 cps
Sensitivity........ ..o 53 decibels *-2db
CM-T10A—For stereo taping

Frequency response .........,.... 50 to 11,000 cps
Sensitivity...... ... oL —56 decibels +2db

CM-T11A—For stereo taping, also greater sensitivity
Frequency response ............... 80 to 9,000 cps
Sensitivity. .. ... .. o oL —53 decibels +2db
CM-12A—For long lead installations—PA systems, etc.
with push-to-talk switch

Sonotone

Freqqe_n(;y TeSponse .............. 200 to 8,000 cps
Sensitivity ... ...l ~—63.5 decibels +2ab
CM-17A--*'Flex-Mike”. For audio-visual labs, etc.
Freqqe_m_:y Tesponse . ............. 50 to 11,000 cps
Sensitivity...... o .o oL -56 decibels *2db
CM-30--Coiled Cord, Switch. For citizen's band use
Freqqe‘n‘cy response .............. 100 to 6,000 cps
Sensitivity.. ... o Ll -49 decibels *+2db

CM-31--Coiled Cord. For communication use—

Frequency response .............. 100 to 6.000 cps
Sensitivity........... ... ... 49 decibels +2db
CM-32--Standard Cord & Plug. For tape recordings—
Frequency response 80 to 9.500 cps
Sensitivity 49 decibels +2db

®c

o ELECTRONIC APPLICATIONS DIVISION,
R DEPT. P26-61, ELMSFORD, N. Y.
[ In Canada, contact Atlas Radio Corp.. Ltd., Toronto

Leading Makers of Cartridges » Speakers « Tape Heads « Mikes » Electronic Tubes » Batteries

WWW ammerieaniadiahictary com
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NEW PRODUCTS

o Automatic Turntable. Combining the ad-
vantages of a high quality turntable with
the ease and convenience of the automatic
record playing mechanism, the new Mira-
cord Studio-H introduced in this country
by Benjamin Electronic Sound Corp., is
claimed to be the only automatic turntable
with hysteresis motor. The tone arm fea-
tures an adjustable counterbalance, for
adjustment of stylus force. The turntable
is 12-in. in diameter, and is constructed in
one piece of a non-ferrous material. It is

dynamically balanced and weighs seven
pounds. Of especial value to those desir-
ing the convenience of automatic mecha-
nisms is the pushbutton operation. One
need merely press the button indicating
the appropriate record size. The Studio-H
will accomodate 7-, 10- and 12-in. records.
In addition, the Studio-H is extremely
handsome in appearance; satin chrome
finish on all machine parts, and baked
enamel finish on the table deck and other
services. The plug-in head accepts all
cartridges now in use. Also available is
the lower priced Miracord Studio, which
features a heavy-duty, shaded four-pole
induction motor in place of the hysteresis
motor. The Studio-H is priced at $99.50;
the Studio is $79.95. Benjamin Electronic
Sound Corp., Corona, N. Y. F-1

® Automatic Repeat Tape Recorders. Fea-
turing a *Magic Memory” automatic re-
peat, the new Roberts Models 440 and 144
DPA repeat all or any part of the tape by
simply pushing the ‘‘repeat” button and
setting the “repeat” knob back to the de-
sired position. Complete 1800 feet tape
rewind takes just sixty seconds; thus
with the “Magic Memory” these Roberts

recorders can play for a full nine hour
period with just six 60-second silent in-
vals during that time. The Model 440
comes complete with power amplifiers
and forward facing stereo speaker system,
and is priced at $699.50. The 144 DPA is
identical to the 440 except that it comes
without the built-in power amplifiers and
speakers. It is priced at $649.50. Roberts
Electronics, Inc., 829 N. Highland Ave-
nue, Los Angeles, California. Fr-2

64

® Dual Trace Osilloscope Kit. Keynpoting
Radio Shack’s entrance into the kit| field
(on a large scale anyhow) the new |Dual
Trace Oscilloscope kit which sells for less
than $80.00 is the first available in kit
form as well as the first available at a
cost of under several -hundred dollars.
Because of its ability to observe| two
signals simultaneously, it is possible| with
this oscilloscope to observe, for example,

amplifier input and output at the [same
time. This of course is a great converlience
and benefit in testing amplifiers and |simi-
lar equipment where the testing involves
observing how well a piece of equigment
handles a standard signal. Features in-
clude push-pull vertical and horigontal
amplifiers, cathode follower inputs and a
five inch screen; over-all size is 1314 X
83 x 8%-inches. This kit is sold with de-
tailed assembly and operating instrudtions
and a money-back guarantee. Radio $hack
Corp., 730 Commonwealth Avenue, Boston
17, Mass. F-3

® Tape Strobe Kit. Designed to aid the
tape recorder owner in checking the Epeed
of his drive system, a new tape strobe and
light kit, Model TK-5 has been [made
available by Robins Industries. The kit
consists of five twenty-five-inch lehgths
of non-magnetic leader tape with |stro-
boscopic markings, and a small neon|light
which flickers 120 times per second The

WWW_ ammerieaatadiahigstary com

leader can be spliced into a roll of tape
at intervals to check the performance of
a recorder, or it can be used as a leader.
As the Strobe tape passes through the
tape recorder, it is exposed to the flicker-
ing light. If the lines appear to stand
still, the drive system is running at the
correct speed. If the lines seem to ad-
vance, the drive system is running too
fast, and if they seem to lag, the drive
system is running too slow. By making
an endless loop of the Strobe tape, the
speed of the capstan can be tested. The
Strobe tape kit is packaged in a clear poly-
ethylene package complete with instruec-
tions. It lists for $2.00. Robins Industries
Corp., Flushing, N. Y. F-4

® 60-Watt Stereo Amplifier. Featuring
fifteen front panel controls and switches
and twelve inputs, the new Sherwood
Model S$-5500 amplifier provides 25 watts
(music power) per channel. Included in
the front panel controls are 12 db/octave
rumble and scratch filters (effective at
all inputs), friction locked bass and treble
controls (each channel separately or both
channels simultaneously), function switch,
selector, stereo balance and individual
gain, loudness, tape monitor switch, loud-
ness in-out switch, phase-reverse switch
and stereo-reverse switch. To facilitate
home or professional type stereo tape re-
cording, two cathode follower outputs and
front panel tape monitoring switch com-
bine to give complete recording flexibility.
Hum and noise i1s 80 db below 24 watts
(radio input) and 60 db below 24 watts
(phono input). Frequency response is plus

or minus one db, 20-40,000 cps; I. M. dis-
tortion is 1.5 per cent, and harmonic dis-
tortion is 0.5 per cent at 24 watts continu-
ous. Damping factor of five assures
optimum performance with today's low-
efficiency speaker systems. Dimensions
are 4 X 14} X 14 inches; price is $159.50
(less case). Sherwood Electronic Labora-
tories, Inc., 4300 N. California Ave., Chi-
cago 18, I1l. F-5

® Stereo Tape Recorder. Manufactured in
western Germany, the new Korting Model
MT-158S is a four-track stereo recorder-
playback machine with features unusual
in its category. A three-head machine,
the Korting permits synchronized dubbing.
You can actually hear the first recording
while the second recording is being added.
In addition the recording is modified
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the wonderful
“ new Bozak
~ companion speaker
that goes
with the
~ party

Here’s

T,

the
playmate

playroom
On floor, table, or hung on 2
wall, the new Bozak BARD is
the life of the party! Singly
or in -pairs for steren, the
BARD provides ample volume
without distortion, avercom-
ing high-level “party noise"”
without stridency,

L ]
patio
Good music multiplies the
pleasurés of outdoor socia-
< il and -the handily parta-
ble- BERD makes: it easy fo
pravide; The sturdy stand is
always. steady on flagstones
or uneven surfaces.

No:neec to feave the music
behind when you go far a dip!
And if you forget abaut your
BARD and:leave it out over
comight; don't worrf—it's com-
pletely weatherpraof!

The new Bozak BARD is the ideal supplementary loudspeaker — easily
portable. strikingly decorative, and typically Bozak in the fine musical
quality of its sound! Its unique appearance reflects its unique design.
fully utilizing the advantages of the hemisphere — one of the most
perfect infinite-baflle enclosures. Many other exciting features—univer-
sal stand-up or hang-up base, plug-in connection, completely weather-

proof construction. decorator stvling!

At vour Bozak Franchised Dealer, or write.

DARIEN, CONN

T H E V E R Y B E S T I N M U S
AUDIO e JUNE, 1961
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RADIO
MAGAZINES, |
Dept. 2

Post Office Box 629
Mineola, New York

1 am enclosing my remiitance for $10.00
Send my copy of
SOUND in the THEATRE postpaid.

{No C.0.D,, all books sent postpaid in U‘S.A.\ ‘
and possessions, Canada, and Mexico.
Add 80c for Foreign orders.)

Nome

ELECTRONICALLY PATTERNED

THE NEUMANN ™M-49B CONDENSER MICROPHONE
SYSTEM ... ANOTHER OF THE WORLO-RENOWNEO
NEUMANN MICROPHONES ... PERFORMANCE STAND-
AROS BY WHICH ALL ODTHERS ARE JUDGEO...CONTIN-
UBUSLY VARIABLE —ELECTRONICALLY CONTROLLED —

DIRECTIONAL CHARACTERISTICS.

COMPLETE SPECIFICATIONS WILL BE PROMPTLY

FURNISHED ON REQUEST.

GOTHAM AUDIO CORPORATION |

2 WEST 46th STREET, NEW YORK 36, N. Y. ...COlumbus 5-4111

1710 N. LA BREA,HOLLYWOOD 28, CALIF....HOllywood B-4111

~ The First Book of its Kinil—No Other Like It!

SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

Nothing tike SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
‘and how to do it whenever the source (singer,
musician, speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from
the necessities of the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified
by environment, hall, and scenery. Sound
sources are considered for their susceptibility
of control and need for it, and the many tech-
niques for applying electronic sound control
are described and illustrated in thirty-two spe-

\&;iﬁc problems. From these problems are de-

Ny

\

>
N\

Address
ary

An invaluable reference —an in-
dispensable guide for anyone
working” in the theatre—a com-
plete technological thesaurus for
the engineer, architect, designer,
technician, student, and teacher
concerned with the reinforcement
of sound and speech.

Tone —_ Stote

rived systems and equipment specificatioris.
Complete procedures are given for: Planning,
assembling, and testing sound control installa-
tions—Articulating sound control with other
elements of production—Rehearsals and per-
formances — Operation and maintenance- pf
sound control equipment.

THE AUTHORS

During the past thirty years, the authors have developed
the techniques of sound control in opera, open-air amp’hi-
theatres, theatres on Broadway, theatres on-the-road and
off-Broadway, in concert halls and night clubs, in Holly-
wood and in the laboratory. Some of their techniques are
used in broadcast and recording as well as in perform-
ances where an audience is present. From their laboratory
have come notably successful applications of sound con-
trol to psychological warfare and psychological screeni*g.

rather than the input signal. Because of
the head construction and other circuit
features, a recording can take place on
one track while the other is playing back
independently. Tape speeds are 3% and
7% ips and wow and flutter are less than
plus or minus 0.2 per cent at 7% ips.
Other features of the machine are record-
ing-level indicator, automatic shut-off,
and a low-noise transistor input stage.
The Korting MT-158S comes in an attrac-
tive carrying case and weighs twenty-
nine pounds. Kimberly International Ltd.,
346 W. 44th St., New York 36, N. Y. F-6

o Electronic Organ Kit. Featuring simplic-
ity which will permit persons with no
previous experience in music or elec-
tronics to put together a full-sized organ
in their spare time. The Schober Elec-
tronic organ kits, when assembled, are
as fine and as technically perfect as any
commercial factory-built organ, at a sav-
ing of over fifty per cent. The Schober
Consolette Model (shown) is the only full
range organ that is smaller than a spinet.
It is only 38-in. wide. Nevertheless it is
not a scaled down miniature. It has two
61-note keyboards, 22 stops and 13 pedals.
Its commercial value is more than $1800.
All that is needed to build the kits are

simple
usually have available. An additional fea-
ture of the Schober kits is that the indi-
vidual may not only assemble the organ
as fast or as slowly as he desires, but
he may pay for the organ while he is

hand tools, which most people

kit at a time, with a
starting investment as little as $18.94.
Also available are the Schober Concert
Organs, which are suitable for churches,
schools, theatres, or auditoriums. This
model meets the specifications of the
American Guild of Organists, and repre-
sents a commercial value of $3,000 to
$4,000. The company offers interested per-
sons a 10-in. LP demonstration record for
$2.00, which clearly shows the quality of
performance of both models of Schober
organs. The $2.00 cost is refunded with
the first order for a Schober kit. Schober
Organ Corporation, 43 West 6ist Street,
New York 23, N. Y. -7

building it one

® 40-Watt Stereo Amplifier. Iingineered
for the control and reproduction of all
stereo or monophonic sources, the Lafay-
ette LA-240 provides 20 watts in each
channel and is equipped with terminations
for eight- or sixteen-ohm speakers. Full
range of controls includes independent
concentric bass and treble controls, con-
tinuously variable separation control
which allows adjustment from full stereo
to full monophonic, individual volume con-
trol for each channel, loudness switch,
rumble filter, mode switching, selector
switch plus individual hum balance con-
trols for each channel. Inputs consist of
five stereo pairs (aux.,, tuner, ceramic
phono, mag-phono tape head). OQOutputs
include dual tape-out and dual eight- and
sixteen-ohm speaker terminals. Power out-
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put of the LLA-240 is 20 watts per channel |
at less than one per cent total harmonic
distortion at 1000 cps, less than 0.25 per
cent at 14 watts, and less than 0.12 per
cent at one watt. Intermodulation dis- |
tortion is .075 per cent at one watt and
0.34 per cent at 10 watts. Frequency re-‘

sponse at full output is 50-70,000 cps, plus
or minus one db. Sensitivity for full out-‘
put at 1000 cps is 0.75 volts for high level
inputs and 5.5 mv for low level inputs.
Hum and noise is 78 db below full output |
for high-level inputs and 50 @b below for‘
low-level inputs. Supplied with enclosure
and legs, the IL.A-240 is priced at only
$79.95. Supplied with a gold finished cover |
and an ivory and gold front panel with
gold-metal knobs. Layayette Radio, 165-
08 Liberty Ave, Jamaica 33, N. Y. F-8

NEW LITERATURE ’

® Hi-Fi Component Brochure. A new re-
vised edition of its high fidelity component |
brochure was announced by Shure Broth-
ers, Inc. Several new combponents are fea-
tured in the publication, along with illus-
trations and specitiecations of standard |
models in the Shure line of photograph
cartridges, tone arms, and other high fidel-
ity equipment. Among the new components
listed is the N21D tubular stylus which is
available in combination with the Shure
M3B and M7D stereo Dynetic cartridges.
Also new in the catalog is the stereo con-
version preamplitier Model M-65, designed
to provide equalization with amplification
for concersion of ceramic inputs to mag-
netic inputs. The brochure is available
through high fidelity dealers or by mail
request. Shure Brothers, Inc.,, 222 Hartrey
Ave., Evanston, Il F-9

® Sonotone Andio and Electronic Products.
The new eight-page Sonotone catalog con-
tains photos of all products with detailed
specifications for each. Included are Sono-
tone's latest ceramic phonograph car-
tridges, crystal cartridges, tone arms, mag-
netic (velocity) equalizers, mono and
stereo tape heads, and ceramic micro-
phones. 1t also displays the Sonotone re-
chargeaunble flushlight battery cartridges.
loudspealkers, and electronic tubes. Copies
are available free from Electronic Appli-
cations Division, Sonotone Corporation, |
Elmsford, New York. F-10 |

|
® Electronic Test Instruments. T'he 1961
Hewlett-I"ackard Catalog of I«lectronic
Test Instruments is available. The 220-
page catalog contains complete listings,
descriptions, and specifications of the more
than four hundred test instruments offered |
by Iewlett-Packard Company. It also in-
cludes a sixteen-page descriptive listing
of the special systems and instrumenta-
tion produced by the company's Dymec‘
Division. Instruments are grouped by type \
or function in the catalog. Each group is
preceded by application data which sum-
marize the equipment offered, and discuss
latest measuring techniques. The catalog
is only available upon written request on
company stationery. Write to Harry J.
Lewenstein, Hewlett-Packard Company,
1501 Page Mill Road, Palo Alto, Cali-
fornia,
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Does the music from your high fidelity system sound clouded by noise? Faithful reproduc-
tion requires that records be scrupulously clean.

After an exhaustive six-year test of record cleaning products, C. Victor Campos reports
in the authoritative Armerican Record Guide: “The only product that I have found which
reliably cleans records is the ‘Dust Bug’, nrarketed by Electro-Sonic Laberatories (ESL).”

The automatic, electrostatic record cleaner is only $5.75 (changer model $4.75). Greatly
increase the life of your entire record library for less than the cost of a single disc!

®
FOR LISTENING AT ITS BEST

Electro-Somnic Laboratories - INC veor.a- 627 5wy - new YorkCity 12

Circie 67A

TRANS-
FORMERS

® Transformers for Transistor Circuits ® Power Transformers

@ Input Transfomers @® Output Transformers ® CThoke Coils

e

SANSUI ELECTRIC CO.,, LTD.

460, lzumi-cho, Suginami-ku, Tokyo, Japan

Circle 67B

67
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RECORDS SOUND BEST
with

DYNAC

STEREODYNES

Choose either the Stereodyne IL
{mounts in all standard arms) or
the siim, trim TA-12 arm-cartridge
combination for the most natural
sound from both stereo and mono
recordings.

TA-12
$49.95 net

DESIGNED TO THE HIGHEST
DYNACO STANDARDS

% unequallied performance

% outstanding engineering

% unsurpassed value

Rigorous laboratory testing of
every unit assures that your
cartridge will exceed every
specification.

® Smoothest response: +2 db from 30 cps
to 15 KC. With standard Westrex 1A
test disc.

True stereo: More than 22 db' channel
separation effectively maintained through-
out the audio spectrum, with accurate
balance and proper phase relationship.

Superior tracking: highest compliance,
low mass, plus exclusive symmetrical
push-pull design for minimum record wear
and lowest distortion.

Complete freedom from hum.

Hear and compare it at your
favorite dealer's showroom.

Write for complete specifications

DYNACO, INC.

3912 Powelton Ave. ¢ Phila. 4, Pa.
CABLE ADDRESS: DYNACO, PHILA.
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RECORD REVUE

(from page 55)

the fastest passages sound effortlessly relaxed,
expressing only the true tension of the musi
cal design itself.

The slow movements are lovely, but it is in
the fast movements, usually both dogmatic
and choppy in execution, that these two |play-
ers really excel. If you want to hear what
Bach realiy wrote down—try this dise.

Buxtehude: Cantatas “Cantate Domjno”,

“Lauda Sion Salvatorem'. Kantorei Bar-
men-Gemarke, Kahlhéfer.

Barenreiter Musicaphon

BM 24 R 601 (10”)

Fat little Buxtehude (I imagine him| that
way) was the leading popular organ and
cantata composer of extreme Northern Ger-
many, verging into Denmark, back in the days
of Bach’s early youth and before. His music
was once patronizingly called “pre-Bach”—
plenty of us are now finding that Bach, in-
deed, is more accurately post-Buxtehude; for
many aspects of the Bach style depend di-
rectly upon Buxtehude’s very great influence
in German Baroque music. |

Buxtehude reminds me of the earlier paint-
ings of Breughel, for his music has the same
buxom, jolly, peasant-like quality along with
the same superb sense for artistic design, for
color and line, and shape and thicikness.
Buxtehude is actually a far cry from Bach,
a more direct, earthy composer, mucﬁ less
the apotheosis of all music, more the com-
mon man’s musician on the highest plane.
Once accustomed to his Baroque language,
rich and ornamented, nobody can resist him
long. And his music is ideal for the re%orded
medium, too.

The little Birenreiter Musicaphon dis¢ has
two short cantatas by this pleasant master,
both showing that fatness and healthy seren-
ity which seems to have been Buxtehude's
best expression, both featuring the prédomi-
nantly high voice quality of the period,; pairs
of violins, pairs of sopranos, choirs af boy
trebles, The Cantate Domino is technicully a
motet, which seems in this case to mgan a
work for voices with organ and continjo ac-
companiment, no orchestra-—there is a certain
magnificence that goes here with the Latin
text, notably the familiar ‘Sicut erat in
principio” (as it was in the Begining, World
without end.)

Lauda Sion inecludes a typically early
Baroque instrumentation with the inevitable
pair of fiddles, a viola da gamba, cello, double
bass plus organ. Assorted solos sing with the
clhiorus.

No doubt about it, the Germans can sing
their own music most beautifully. This
smooth, beautifully blended choir is agsisted
by modest but excellent solos, my only res-
ervation being a somewhat too metrical
“time-beating” with a mild lack of good
phrasing. Our wobble-ridden American «choirs
could take a leaf from this German notébook!

Buxtehude: Complete Organ Works, vol.
2. Finn Viderg, organ at St. John's, Vejle,
Denmark.

Washington WR 422

Above all, Buxtehude was an organist—
upon the finest organs ever built, in the very
heyday of organ literature. Inevitably, Buxte-
hude thus sounds biggest and best and most
modern in the organ medium. The well known
Finn Vider¢ (his early organ LPs are |collec-
tors’ items) here gives him all the stature of
Bach himself.

There is a certain impetuous hasgte in
Vider¢’s present playing that betokens a
recognized master of this music who has so
long played it as to arrive at an economy
of expression that is almost too condensed
for the unaccustomed listener. The marvel-
ous Buxtehude tricks, the square, buxom
themes, the plentitude of solid imitatien, the

WWW amerceatadioRistery com

sudden drama and even more delightful hu-
mor, are played as though we-all should know
it all long since, like “To be or not to be,”
or ‘“The boy stood on the burning deck”—
and surely for Viderg this music is precisely
that familiar. Not bad, by any means; but
youw’ll want several playings to get well into
the meat of this ever-so-solid roast beef music.
Gorgeously colored for your hi fi.

Handel-Beecham: Love in Bath. Royal
Philharmonic, Beecham.
Angel §-35504 stereo

I remember a Beecham recording of a part
of this ballet score under its stage title “The
Great Elopement,” back in 78 days; some
numbers have appeared in other Beecham
suites and a few items are well known on
their own, Beecham or no. But it 18 the late
Sir Thomas who is mostly the composer here
—not Handel.

Why fuss over authenticity in such a case?
There isn’t a trace of it, not even to Handel’s
own scores, which are lavishly rearranged and
in some cases re-composed, or fused to-
gether—as in the marriage of the familiar
“Largo” with a rhythmical figure quite defi-
pitely not from the “Largo” nor probably
from the same opera if from any Handel. . . .
Most of the music, even so, breezes along
pleasantly and with musical shaping, the
Beecham-built joints hardly showing at all,
the harmonies generally untampered-with ex-
cept in the sequence of pieces, the orchestra-
tions sublimely Beecham.

Beecham’s ballet (never yet performed on
stage) was to be about a young lady who goes
to Bath and meets a young gallant, marries
him in spite of Papa. I've been reading Jane
Austen’s “Northhangar Abbey” and I suspect
that Sir Thomas had been reading it too.
Striking similarity, and I had thought my-
self that the Austen pictures of Bath society
in the 18th century would make a marvelous
period play, or a color film like that memora-
ble “Importance of Being Ernest” of a few
years ago .

Anyhow, give Sir Thomas credit for good
entertainment, plenty of Handelian tuneful-
ness and only a reasonable amount of gross
distortion.

BOOK REVIEW

Noise Reduction, Edited by Leo L. Ber-
anek, McGraw-Hill Book Company, Inc.,
New York, 1960, 452 pp. +x. $14.50.

Based on a series of special summer
programs on noise reduction at the Mas-
sachusetts Institute of Technology, this
new book edited by Dr. Leo L. Beranek
provides a broad and detailed base for en-
gineers and other technically trained per
sonnel in the fields of noise measurement
and noise control. Dr. Beranek states in
his preface, “No effort has been made by
the authors to produce a handbook or an
inclusive compendium. Rather, this text
seeks to lead the reader by gradual steps
from the beginning of the subject on into
the more advanced aspects. Each man
with a noise problem should find assist-
ance.” Chapter 1 of the book titled “Some
History of Early References” provides a
review of the development of the tech-
nigues of noise reduction as they became
consolidated into a scientific field. This
chapter also contains a bibliography in-
cluding 107 items. The book is then di-
vided into four parts. Part 1 deals with
the elementary behavior of sound, the
decibel notation and its use in expressing
sound levels, the methods and instrumen-
tation used for sound and vibration meas-
urement. In this section the chapters on
selection of instrumentation written by
A. C. Pietrasanta and on the performance
of sound and vibration instrumentation
by G. W. Kamperman are particularly
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noteworthy. The latter chapter contains
a number of excellent tables and charts
outlining the performance of a consider-
able number of sound and vibration
pickup devices and indicating instru-
ments, and the cables required to connect
the pickup device to the amplifying or in-
dicating instrument. Part 2, “Fundamen-
tals Underlying Noise Control,” contains
three chapters on the propagation of noise
both outdoors and in enclosures of var-
ious size. A chapter is devoted to both
theoretical and practical discussions of
porous acoustical materials. These ma-
terials are used in the variety of ways
for noise control purposes. The two most
familiar forms being acoustical tiles and
large sheets of glass fiberboard or blan-
ket. The next chapters detail the trans-
mission and radiation of acoustic waves
and the transmission of sound through
structures containing porous materials.
Although much of the material in these
two chapters has becn published earlier
by Dr. Beranek, it has not been readily
available to engineers in the field in such
a well-integrated form. One chapter in
this section is devoted to acoustical ma-
terials for architectural uses and is writ-
ten by Jack B. C. Purcell who is both
architect and acoustical consultant. The
chapter contains the usual tables of acous-
tical materials and illustrations of the
surface and suspension methods of such
materials. However, following this ma-
terial, the author provides some reconi-
mendations on the control of reverbera-
tion in speech rooms through the use of
standard acoustical materials and some
illustrations which show the imaginative
use of acoustical materials for the archi-
tectural control of noise and reverbera-
tion. The next two chapters in this sec-
tion deal with mufllers and discuss the
two general categories of mutlers, those
which do not contain materials such as
glass fiber, but consist mainly of tubes
and expansion chambers and are called
reactive mutilers. They are similar in
physical behavior to the reactive electri-
cal networks such as constant k and m-
derived filters. While the second class of
mufflers, the dissipative mullers, are
those which contain sound absorbing ma-
terial and may be likened to those elec-
trical networks which contain both resis-
tive and reactive elements. The final chap-
ter in this section contuins a brief review

of the behavior of resilient vibration iso-
lators applied to systems where the foun-
dation is an infinitely large and rigid
mass as well as to the more likely situa-
tion where the foundation is somewhat
massive and not quite rigid. This is the
case most usually found in practice. Part
3 contains two chapters, “Damage Risk
Criteria for Hearing” and “Criteria for
Noise and Vibration in Buildings and Ve-
hicles.” These chapters provide a basic
review of the criteria by which tolerahle
noise levels are set, thus providing a basis
for noise reduction design when combined
with the measured or predicted noise
levels, the determination of which has
been described in the earlier chapters.
Part 4, ‘“Practical Noise Control,” con-
tains 5 chapters detailing practical ap-
plications of the material found in the
first three sections in the areas of venti-
lation, noise control, machine and shop
quieting, office and residential noise con-
trol, the control of jet noise and the con-
trol of noise in transportation. Three ap-
pendices contain the conventional tables
of decibels and pressure and power ratios,
a brief but excellent discussion of sys-
tems of units used in handling the me-
chanical aspects of acoustical problems,
and a table of conversion factors. In ad-
dition to the bibliography of Chapter 1,
each individual chapter includes a com-
prehensive list of references and sugges-
tions for further reading. The book is well
illustrated and brings together in one
place much of the information assembled
and published by Dr. Beranek and his
colleagues in individual scientific papers
and technical reports.

The only major omissions appear to be
in the areas of the design of doors and in
the discussion of the influence of the fun-
damental flexural resonance of a vibrat-
ing panel on its sound transmission in the
low frequency region. These omissions
notwithstanding, this book is a most val-
uable contribution to the literature in a
highly specialized branch of acoustics. It
should prove of considerable value to
studio engineers striving to provide a
minimum background noise level in their
recording studios as well as to anyone in-
volved with the design of noise control
features for residential construction, in-
cluding both apartment houses and indi-
vidual homes.

Lewis S. Goodfriend

REFLECTION COUPLER

(from page 32)

loading of the mid-high loudspeakers.
These reflectors are thermo-formed from
%s-inch sheets of Plexiglass and attached
to the hack of the cabinet with wood
serews. 1t is only necessary that the
cabinet be located not less than two
inches from the hack wall for cffective
operation.

All wood parts of the cabinet are
made of %-inch plywood, and all joints
are made with glue in addition to wood
serews, except for the bottom panel,
which is removable to permit access to
the woofers. Both woofers and mid-
high units are front mounted and gas-
keted to prevent air leakage. The entire
space behind the two woofers and the
portion of the center slot below the
“baffle” boards is filled with predeter-
mined amounts of Ultralite glass wool
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cut into rectangular “blocks.” The
amount and configuration of these blocks
has considerable eifect upon over-all per-
formance, and is the result of a large
amount of experimentation. Once deter-
mined, however, the performance is
readily repeatable from one unit to
another.

Performance

In the present era of low-efficiency
loudspeakers, it is pleasant to note that
the Scott Radio Labs Reflection Coupler
will give good performance with ten-
and fifteen-watt amplifiers without the
undesirable effects of amplifier overload.
In technieal terms, this loudspeaker
system is capable of creating a listening
level of 95 dh—whiel is considerably
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VIACU BY

Wide-Band Ribbon Microphones

FOR
STEREO

AND

MONO

- SMOOTHEST {2+
RESPONSE \

* PRECISE
FIGURE 8
PATTERN

* FOR PRO-
FESSIONAL
AND HOME
USE

STEREO SPACER
for consistently
superior stereo

recordings

Complete Data
Available
on Request

DYNACO

Super
Fidelity

OUTPUT
TRANSFORMERS

Advanced pulse techniques and Dy-
naco’s patented para-coupled windings
and massive grain-oriented cores insure
superior square wave performance and
near-perfect transients. All transform-
ers handle full rated power from 20
cps to 20 KC, and are conservatively
rated and guaranteed to handle double
nominal power from 30 cps to 15 KC.

SPECIFICATIONS
Response: Plus or minus 1 db 6 ¢ps to 60 KC.
Power Curve: Witkin 1 db 20 ¢ps to 20 KC.
Square Wave Response: No ringing or dis-
tortion from 20 ¢ps. to 20 KC
Permissible Feedback: 30 db.

MODELS

A-410 15 watts EL-84, 6V6, 6AQS 14.95
A-420 30 watts 5881, EL-34, KT-66 19.95
A-430 60 watts KT-88, EL-34 29.95
A-440 120 watts KT-88, 6550 9.95
A-450 120 watts pp par KT-88, EL-34  39.95
A-470 35 watts pp par EL-84, EL-34 .24.95

(all with tapped primaries except A-440 which
has tertiary for screen or cathode feedhack)
Write for complete data on Dynaco transform-
ers tncluding suggested circuits and moderni-
zation of dliamson-type amplifiers to 50
watts output.

WZE&@O.“.

3912 Powelton Ave., Philadelphia 4, Pa.
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No. 120
THE 4th AUDIO ANTHOLOGY
$2.95 Postpaid

This is the biggest Audio Anthology ever!
Contains 2 wealth cf essential high fidelity
know-how in 144 pages of complete arti-
cles by world-famous authors.

~AUDI(

bookshelf

A convenient service to AUDIO
readers. Order your books
leisurely by mail—save time and
travel, we pay the postage.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited¢ by C. G. McProud,
publisher of Audio and noted authority
and pioneer in the eld of high fidelity.
Contains a wealth of ideas, how to’s,
what to’s .and when to’s, written so

can appreciate its valuable context.

plainly that both engineer and layman m

Covers planning, problems with decora-
tion, cabinets and building hi-fi furni-
ture. A perfect guide. $2.50 Postpaid.

HANDBOOK OF SOUND REPRODUCTION No. 110

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 com-
ponents of a higa fidelity system. $3.75
Postpaid.

SPECIAH Yow pay only $2.75 for this

book when you order it with any other book on this pege. o
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“the best of AUDIO *> No. 124

A new compendium of AUDIO knowledge.

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

NEW! Greatest Reference Work on Audio & Hi Fi  No. 123

“The AUDIO CYdopediu”by Howard M. Tremaine

Up to the minute, including stereo! ° 1289 pages
® 3400 topics

® 1600 illustrations

Here is one single volume with the most comprehensive cov-
erage of every phase of audio. Concise, accurate explanations
of all audio and hi fi subjects. More than 7 years in prepara-
tion—the most authoritative encyclopedic work with a unique
quick reference system for instant answers to any question. A
vital complete reference book for every audio engineer, tech-
nician, and serious audiophile. $19:95

No. 112

cording enthusiasts. Paper Cover $2.95 Postpaid.

TAPE RECORDERS AND TAPE RECORDING M
by Harold D. Weiler |
A complete book on home recording by the author o J [ %1%
High Fidelity Simplified. Easy to read and learn the 'S e
techniques required for professional results with home - e
recorders. Covers room acoustics, microphone techniques, “’,‘)‘
sound effects, editing and splicing, etc. Invaluable to re- =) ::“

T

Bieeiur

Save over 50% with this collection of AUDIO books.
jUNE 4th Audio Anthology ($2.95) McProud High Fidelity

Omnibook ($2.50) best of AUDIO ($2.00) Tape
SPECIAL!

Recorders & Tape Recording ($2.95)
TOTAL VALUE OF ALL FOUR BOOKS $10.40

SAVE Your cost ONLY $5.00 POSTPAID
This offer expires June 30, 1961
$5.40 Good only on direct order to Publisher

CIRCLE 05100

*3 {1
LA

AUDIO Bookshelf

RADIO MAGAZINES, INC.,

P.0.Box 629, Mineola, New York

Please send me the books I have circled below. I am enclosing the
full remittance of §........... Mreeeerranersaneeee (No. C.0.D.)

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110 112 115 120 123 124 0s100
NAME ADDRESS

[ 3%

G

CIty. ZONE STATE
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HAVING TROUBLE
TRACKING DOWN
YOUR TAPES? /

KEEP TABS ON YOUR R-ECORDINGS WITH

SOUNDCRAFT

TAPE INDX"

Pinpoints any tape seliection on the reel and
clearly indexes your tape library. It's this easy:
You put numbered, colored flags right cn the
pbase side of the tape itself. These flags remain
visible at all times, even when the tape is com-
ptetely wound. Then put your notations c¢n the
index label corresponding in color and number
to the flag. When you want to find your selec-
tion, look it up in the index. Run your recorder
at fast wind to the flag with that number. You
now have the exact selection you want! Quick-
est, most convenient tape selection system
invented—Soundcraft Tape Indx. R-148

Tape Indx Pack: 30 flags and 30 labels,$1.00

Library Pack: 360 Mylar Flags, 360 Selection labels,
60 box labels, $9.00

Write for free Tope Indx Cotalog.

reeves SOUNDCRAFT core.

Great Pasture Road e Danbury, Conn.
Circle 71A

You spent
$450,000,000

on bowling last year

13V% times as much as you
gave to fight cancer

Shocking? Yes. And here’s another
shocking fact: in 1961, cancer will
strike in approximately two out of
three homes.

Go bowling. It’s fun. Enjoy yourself
But when you spend ﬁfly cents
to knock down pins—give as
much to the American Cancer
Society —to knock out cancer.

If you do that, you will be
giving $450,000.000 to fight
cancer this year. Thirteen and a
half times as much as last year!

Fight cancer with a checkup—
and a check to the American ®
Cancer Society.

L t
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| higher than normal for typical listening
room use (except for the dyed-in- the-
wool hi-fi fans, who are more likely to
run levels above 100 db)—with a power
input of 2 watts into the loudspeaker
system on monophonie material. This
level was measured in a typical living
room with plasterboard walls and with
the cabinet located four inches from the
wall and approximately in the center of
the longer wall. The room dimensions
were 16 by 20 feet, the floor covered by
a wool earpet laid over hair padding.
and with a sofa and two chairs of typieal
upholstery.  Medium-weight draperies
covered windows in one long wall and
one short wall.

Frequeney-response measurenients in-
| dieate the range of the unit to be essen-
tially flat from 35 to 16,500 eps. This
figure is given to satisfy the ecurious,
for under no conditions can anechoie
chamber measurements be considered in-
dicative of performance in a room. They
are, however, indicative of what the in-
strument puts out as acoustic energy
into the air under controlled conditions,
and as such may be compared with
similar figures given for other loud-
speakers measured under comparable
conditions. The p1ineip<1l advantage of
the “Reflection Coupler” Stereo Speaker
System is that it eliminates the need for
two loudspeaker eabinets and instead
creates a truer image of the original
performanee than is usual with con-
ventional speaker systems. Added to this

unit, which makes it possible for the
audiofan and musie lover to obtain re-
production with minimum repercussion.

p: )

AUDIOCLINIC

(from page 4)

took your feedback. If T make the cathode
positive by means of this signal, am T
really drawing more current, or am I caus-
ing the stage to draw less current? The
auswer is that the stage will draw less cur-
rent. Why? Well, look! The grid is
grounded as we have said. Let’s say that

THE NEW KLH MODEL TEN
SPEAKER SYSTEM

Is smaller than our other 7;zodels,
Costs less than our other models,
Operates with a 12 watt amplifier,
And - has the KLH Sound.

KLH RESEARCH AND DEVELOPMENT CORPORATION
30 CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS

Circle 71D
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is the unobtrusive appearance of the |

BUILD-YOUR- BWH.‘:
ELECTRONIC
ORGAN

STEPUPTO AN

GREATEST
NAME IN
ORGAN KITS

20TH CENTURY
SUCCESSOR
TO THE
PIPE ORGAN

PIPE-LIKE
TONE AND
APPEARANCE

DIRECT FACTORY
TO OWNER
SAVES 509,

WORLD'S LARGEST SELECTION OF CRGAN KITS,
ACCESSORIES AND CUSTOM-BUILT DRGANS

Send for FREE literature

ELECTRONIC GRGAN ARTS,

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

PAY-AS-YO LS
BHEL Dt

STEP-BY STEP |
INSTRUCTIONS

HOME CHURCH
AND COMNCERT
MODELS
2.3.4 MANUALS -
FRO M
$1,750 tc $12,500

INE. 7]
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NIEWI

FAIRCHILD

TURNTABLE

2 Speed Turntable Kit, Easy to Assemble
Using Famed Fairchild Technical Design.
Complete With Mounting Board. A Great
Money Saving Buy For All Kit Builders.

MODEL 440-2K only 55500

FAIRCHILD RECORDING EQUIPMENT CORP.
Circle 71C
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‘[:-:ETF.F: HORN LOURSPERNER STSTENS

anparalleled for STERED or monophonic

ING VALID CLAIM TO FULL RANGE
... WITH FIDELITY

The 16 cubic feet of bass horn in the
KLIPSCHORN is the least size capable of full
range with minimum distortion. Eight times
that size would be required if room corners
were not utilized. Any smaller speaker, of any
design whatever, must necessarily sacrifice
quality.

Paul W. Klipsch's stubborn refusal to compro-
mise with size in his design of the KLIPSCHORN
is one of the many reasons why it remains the
reference standard for genuinely independent
testing faboratories. As a group of acoustic
scientisls at Bell Telephone Laboratories fe-
ported recently, "It is the best sound and best
stereo we have ever heard.”

Write for literature on Klipsch speaker systems
and a list of published technical papers by Paul
W. Klipsch.

KLIPSCH AND ASSOCIATES. INC

Post Otfice Box 96 » Hope. Arkansas
Circle 72A
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. bigsavingson

stereo hi-fi |

. ;;nd for this

R ALLIED

| BARGAIN
SALE BOOK

-1
A
|

ity Stereo hi-fi systems and components!
' Top values in Allied’s own ENIGHT
I products and exciting build-your-own
1. gNIGHT-EITS®, See hundreds of bargains
'+l in famous name amplifiers, tuners,
i changers, speakers. Extra big savings
[\ on recorders, phonos, records and tape,
%, Also specials in radios, cameras, TV
'“' accessories, Citizens Band radio, test
| instruments and tools. Dozens of new
products, too. Send cou-

; pon today!
only $5down Yy ALLIED RADIO

on orders up
191$200 FREE
e Sale Book §

ALLIED RADIO, Dept. 73-F1
100 N. Western Ave., Chicago 80, ill.

i [ Send FREE Allied Sale Book No. 205

b
1
|
|
1
|
|
|
|

| Name
PRINT
l Address
| city ___Zone___State___.
—— e
Circle 728
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the cathode is one volt above ground. This
meets the condition that the grid must be
negative with respect to its cathode for
proper tube operation under Class A con-
ditions. If T remove the grid from ground
and apply a signal which will make it posi-
tive, or should I say more positive] the
potential between grid and cathode is re-
duced and more current will naturally flow,
and we will have the conditions you have
already deseribed in your question. Good,
then let’s return the grid to groundj and
apply the signal only between the cathode
and ground, just as is done with the feed-
back signal from the plate of the second
stage. (Naturally, there can be no signal
from that plate now, so we will apply it
artificially, maybe even from a battery.
You can try all of this very easily, too, if
you want to take the trouble to breadhoard
a stage, and you can watch all of this for
yourself.) |

We'll make the cathode more positive.
The grid is grounded, so this is the same as
saying that the grid has been made more
negative. Remember that the grid is now
grounded so that if the cathode moves more
positive, the grid must, of necessity, be
more negative—not with respect to ground,
but with respect to its cathode and t}?at is
the only thing which counts here. ‘

For purposes of clarity I set the grid at
ground potential, but it could have been
at any potential with respect to ground. I
would imagine that in most instances it
would be positive with respeect to ground.
It is true that the grid makes the cathode
go positive at such times but the signal
from the second stage which appears at the
cathode also makes it, the cathode, go posi-
tive more than would have been true if the
grid alone were acting here. This jextra
amount by which the cathode has gone posi-
tive with respeect to ground—independ%nt of
grid signal—will cause the grid to go more
negative, and this tends to reduce cathode
and plate current, making them tend|to go
more negative. This, after a long way
around, is negative feedback for it is mak-
ing the stage behave in a manner opposite
to that in which it would behave in the
absence of the feedback. E

SAVE YOUR
COPIES OF

AUDID

Attractive and
practical for your
home or pffice

» Eoch file holds o
full yeor’s copies.

* Jesse Jones Vol-
ume Files for every

publicotion. I $7'°% for $13.00
» Covered in duroble ORDER NOW J_ send
teother like Kivor, | cpeck or money order
title embossed in 16 |

Kt gold. MAGAZINE FILE CO.

520 FIFTH AVENUE

Satisfaction guaranteed NEW YORK 36, N Y.

FREE

DESCRIPTIVE FOLDER
UPON REQUEST

WWW amerieaatadiahigtary com

—CLASSIFIED—

Rates: 10¢ per word per Insertion for noncommerclal
advertisements; 25¢ per word for commereial adver-
tisements. Rates are net, and no discosnts wiil be
allowed. Copy must be accompanied by remittance In
full, and must reach the New York office by the
first of the month preceding the date of isswe.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W, 23rd 8t,, New York 11, N. Y. CH 3-4812

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

LOW, LOW quotes: stereo tapes,
nents, recorders, HIFI, Roslyn 4, Pa.

compo-

Ampex, Concertone, Crown, Magnecord,
Norelco, Presto, Bogen, Tandberg, Sherwood,
Rek-O-Kut, Scott, Shure, Dynakit, others.
Trades. Boynton Studio, Dept. AM, 10 Penn-
sylvania Ave., Tuckahoe, N. Y.

PROMPT DELIVERY, we will not be un-
dersold. Amplifiers, tape recorders, tuners, ete.
No catalogues. Air Mail quotes. Compare.
L. M. Brown Sales Corp., Dept. A, 239 E. 24
St., New York 10, N. Y.

SALE : 78-rpm recordings. 1900-1950. Free
lists. Collections bought. P, O. Box 155 (AU),
Verona, N. J.

BEST QUOTATIONS—components—sale
items. Bayla Co., Box 131-O, Wantagh, N. Y.

COMPONENTS, recorders. Free wholesale
catalogue. Carston, 125-N East 88th Street,
New York .28, N. Y.

DON'T BUY HI-FI components, kits, tape,
tape recorders until you get our low, low re-
turn mail quotes. ‘“We guarantee not to be
undersold.”” holesale catalogue free. Hi-
Fidelity Center, 220U East 23rd St., New
York 10, N. Y.

MODERN BLOND OAK stereo pair Strom-
berg-Carlson’s finest speakers at half price.
1/15”, 1/12”, 2 Wharfdale tweeters, 1 induec-
tion tweeter in cabinets 327 H x 38" W x 12"
D. Cost $419.00 each. Bargain at $400.00 for
both ! Perfect condition. H. White. 2123 Een-
more Avenue, Bethlehem, Pa.

PLAYER PIANO—recently reconditioned,
$150.00. Typewriter. office Underwood. Cost
$89.00. Sell $39.00. Local. Eugene Roy, 5 Hill-
side St., Haverhill, Mass.

SELL: 2 James B. Lansing 150-4C woofers
used short time only, new price in Canada:
$150.00 each, sell for $75.00: ditto 2 N4000
crossover networks (500 cps): $110.00 each
for $55.00. N. Metal, 1947 West Tth Ave,
Vancouver, British Columbia.

AR-1 woofer only, like new, with choke, 214
Ibs., Fiberglas, original invoice. AR-1 enclo-
gsure blueprints. No longer needed. $45.00.
Chris Hudson, 818 New England Drive, West-
field, N. J.

TAPE RECORDER HOBBY CLUB. Have
organized for pleasure and to save in_our pur-
chases. Buy quantity on tape recorders, pre-
amplifiers, amplifiers, tuners. No charges to
join, information furnished. George Bischof,
Manager, 1503 E. Vickery, Fort Worth 4,
Texas.

NORELCO 400" 4-track recorder. Guaran-
teed unused. Factory carton, guarantee, ac-
cessories. Original price: $400.00. Best offer.
Allan Mandelstamm, 708 Richfield Drive,
Nashville 9, Tennessee.

AMPEX 3761 MIXER. Sigma manufactured.
Four balanced microphone inputs, -balanced
output. Discontinued model, brand new, full
warranty., Were $315.00, now $165.00. Stereo
version also available. Sigma Electric Co,,
Inc., 11 East 16th St., New York 3, N. Y.
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THE FINEST OF ITS KIND

Get more FM stotions with the world’s most
powerful FM Yogi Antenno systems.

To be fully informed,
send 25¢ for book
“Theme And Varia-
tions"” by L. F B. Carini
and containing FM
Station Directory.

APPARATUS DEVELOPMENT (0.

WETHERSFIELD 9, CONN

ELECTROSTATIC TWEETER

THRILLING
HI FREQUENCY
RESPONSE

ONLY $19.95

ORDER BY
MAIL

1015
S. FIGUEROA

LOS ANGELES

Circle 73D

CANADA
High Fidelity Equipment

Complete Lines °

Hi-Fi Records — Components
and Accessories

8LECTR0~1)01<:E |
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO. CANADA

Complete Service

Circle 73E

A NOTE TO THE Hi-FI BUYER

AIR MAIL us your requirements for
an IMMEDIATE WHOLESALE QUOTATION
Components, Tapes and Recorders
SHIPPED PROMPTLY AT LOWEST PRICES

WRITE TODAY FOR FREE CATALOG
au d i o 190-A Lexington Ave.
unlimited New York 16, N. Y.

Industry Notes ...

e Tandberg Announces Enlarged Facili-
ties. Tandberg of Ameriea, Inc. recently
announced plans for tripling facilities in
Oslo to meet increased demands from
American consumers for Tandberg stereo
and monophonic recorders. New facilities
include a nine-story building with in-

| creased research and manufacturing ac-

commodations, as well as additional em
ployee recreational facilities, including a
swimming pool.

e FPanon Acquires Masco Intercom Com-
pany. According to Salo Nachtigall, presi-
dent of Fanon Electronic Industries, Inc.
“the acquisition of Masco by Fanon will
be of substantial benefit to both corpora-
tions. We anticipate effecting substantial
economies in general overhead and opera-
tional costs. It is our intention to main-
tain separate sales organizations for both
companies.” Manufacturing operations and
general management of both IFanon and
Masco will be located at Fanon plant in
Newark, New Jersey.

e Stan Neufeld, Distributor Sales Manager
for University Loudspeakers. Charles Ray,
general sales and merchandising manager
of University Loudspeakers, announced
the appointment of Stan Neufeld as dis-
tributor sales manager. Mr. Neufeld will
be responsible for sales covering all prod-
ucts in University’s line of high fidelity
and public address components.

® Shure Bros. Appoints. The appointment
of Ronald Boston as a manufacturer sales-
man was announced by Shure Bros. F. V.
Machin, Shure vice-president, stated that
Boston will handle special sales assign-
ments under the direction of C. L. McCabe,
manufacturer sales manager in the Evans-
ton office.

® American. Concertone Appoints Western
Divigion Sales Mamager. Barton O. Wil-
liams has been appointed Western Divi-
sion sales manager for American Concer-
tone, Inc., a division of Astro-Science Cor-
poration in Los Angeles, California.

® Allen W. Greene Elected Daystrom Vice-
President. Allen W. Greene, president of
Heath Company, a, subsidiary of Daystrom,
has been elected a corporate vice-presi-
dent. Mr. Greene will continue as presi-
dent of Heath Company, a post he has held
since 1959,

® Precision Appoints Fleischman. Sidney
Fleischman has been appointed sales man-
ager of Precision Apparatus Company,
Inc., a subsidiary of Pacotronics Inc. A
veteran of over twenty-five years in the
electronics field, Mr. Fleischman will be in
charge of marketing and sales for the pre-
cision test instrument line. He will also
handle sales for the Government, and spe-
cial contracts.

® Reeves Soundcraft Elects Vice-Presi-
dent. The election of Arthur J. Seiler as
vice-president and director of Reeves

‘

now hear this!

You are looking at the new ADC-1 sterco
cartridge. It is the most effortless cartridge
available today. You'll hear subtleties of
timbre and 1one you never suspected were
in your discs. Hear it at your favorite dealer.
AUDIO DYNANICS
CORPORATION

1677 CODY AVENUE

RIDGEWOOD 27, N.Y.
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SAVE""40°

ON

Hi-H

Bogen DB212—24 W Stereo Amp. . $119.95

Bogen B61—Turntable and Base .. 65.20
Shure M7D—Diam. Stereo Cart. .. 24.00
Two TF3—Jznsen Spkr. Systems .. 159.00
All Interconn. Cables ........... 4.95

Regular Price $373.10
YOUR COST $222.50

Send for FREE
Quotations on
Your Package or

. You Save
Single Component

over 409, . $150.60

Our policy: "We Will Not Be Undersold.” Test
us . . . FREE WHOLESALE CATALOG.

HI-FI RECORDING TAPE

7" Spools - Spiice Free - Freq. Resp. 30-15KC

Circle 73F Soundcraft of Danbury, Connecticut, has l

- e S & e been announced by Hazard E. Reeves, 3-11 12-23 245 Up
HAVE MON EY president. Mr. Seiler is also president of I 12A 1200° Acetate $1.29 $1.17 $ .99
TO BURN? Alloy Surfaces Company of Wilmington, 18A 1800" Acetate 1.79 1.59 1.45
¢ Delaware, a company recently acquired 18M 1800’ Mylar 2.09 1.99 1.85
; by Reeves Soundcraft Corp. 24M 2400’ Mylar 2.69 2.59 2.49
If not, you'll love our Any assortment permitted for quantity dis-
low, low, hi-fi compo- ‘ ® At the same time Reevesound Company, count. Add 15¢ per spool postage. 10¢ 24

nent prices. Write for Inc., subsidiary of Reeves Soundcraft | or more.
free money-saving cata- Corp., announced the appointment of PRE-RECORDED TAPES — RCA-VICTOR, BEL

log A-12 and seel

KEY ELECTRONICS CO.

120 Liberty St., N.Y. 6, N.Y.
Circle 73C

CANTO 2 & 4 Truck. Write for Complete Cata-
log FREE, and Wholesale Discounts.

DELUXE TAPE SPLICER Reg. $8.50 Special $3.95
31.90 =

HI-HIDELLTY

Miochael W. Chitty as chief engineer. Mr.
Chitty was formerly associated with Ca- |
nadian Marconi, Limited, as division man- I

STEREO HEADPHONES

B WITH MATCH-UNIT L

14.95

|
= =
'{ PACKAGE HI FI

n PEXw] DUO PHONIC [NDUGTOR

increases your

CLARITY « PRESENCE « DEPTH

on both STEREO & MONO systems

send for the facts money back guarantee
THE AUDIONICS CO.

8WestWalnut St., Metuchen, N. J,

Circle 73H

or SINGLE COMPONENTS

You'll find our prices low ‘
and service fast.
Write for our quotation
Center Industrial Electronics, Inc.
74-A Cortlandt St.

CENTER

(5 "The House Of Low Low Prices”

M\/‘

New York 7, N. Y.
Circle 73K

220-U East 23rd St., New York 10, N. Y.
Circle 73B
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' J “Let Your Ears Be The Judge” — satistaction

Guéranteed or Money Refunded with Lafayette's 15-Day Free Home Trial,

N

PICKERING 380C
CARTRIDGE

WITH
DIAMOND STYLUS

LAFAYETTE LA-250A Gaggfgu (OPTIONAL)
50-WATT STEREO AMPLIFIER LAFAYETTE |
ELIPTOFLEX SERIES
BOOKSHE

-

|
The dynamic brilliance of stereo, featuring Lafayette’s LA;:_';FE ‘
remarkable LA-250A, 50-watt stereo amplifier. FRE(E: Eg#!
12" COAX|AL
OUR BEST STEREO SYSTEM BUY

SPEAKERS

LAFAYETTE SO-WATT ,
. STEREO PHONO SYSTEM|

|

MATCHED COMPONENTS HI-FI STEREO SYSTEM with mahogany|
walnut or blonde changer base (specify

LAFAYETTE LA-250A 50-WATT STEREO AMPLIFIER ..99.50 finish).
gfgfggﬂ{:gg‘og 3i§deDE}?DRSETCORD EKQ'INRGIEDRGE 4.50 HS-103WX ... .5.00 Down...... 194.50
EREO 29,88 Same as MS-103WX, plus 2 Lafayettd
;A{:FYAEY?'I’ETQNOOD CHANGER F%ASE‘ ------------ e 3,88 Eliptoflex Series Bookshelf Enclosures irf
SK-58 FAMOUS FREE EDGE 12 mahogany, walnut, blonde or oiled wal:

COAXIAL SPEAKERS @ 29.50 EACH....... ... 59.00
Regular Catalog Price 236.80

LAFAYETTE SPECIAL PRICE 194.50  YOU,3AVE |

..I.j.’..............‘..I..........00........0.0...0...0.........

nut finish (specify finish).
HS-104WX ... 10.00 Down....... 257.50 |

. Pacesetter of the High-Fidelity i?{z-r
LAFAYETTE;&I £ dustry . . . renowned for its perfor-

ON mance. The ultimate for those who.
CRITEb demand the finest. i

| KT:550 100-WATT
BASIC STEREQ AMPLIFIER KIT

kr-550 In kit Form 1 34,50

KT-600A PROFESSIONAL
STEREO CONTROL CENTER

kr600a In Kit Forn '79.50 |

LA-600A Completely wired | 34,50 i

LA-550
Completely Wired

RNy

@ Rated at 50-watts per Channel
® Response from 2-100,000 cps, 0, Made in
-1db at 1-Watt U.S.A.
e Grain Oriented, Silicon Steel Transformers a
S pieAEES duac kA SOMROESICH @ Precise ‘‘Null” Balancing System
[
[

DU EH [ e Unique Stereo and Monaural Control Featufes
A new ‘‘Laboratory Standard' dual 50-watt ampli- Concentric Input Level Controls

fier guaranteed to outperform any basic stereo ® Easy-To-Assemble Kit Form.

amplifier on the market. Advanced engineering
techniques plus the finest components ensure
flawless performance. Distortion. levels so low
they are unmeasurable. Hum and noise better than
90 db below 50-watts. Complete with metal en-
closure. 84x12%2"D. Shpg. wt., 60Ibs. 14x10%6x4%2". Shpg. wt., 16 lbs.
o e e o Sh G S G G 6 = - ~ r K K ]

Lafayette Radio, Dept. ar-1 P.0. Box 190 Jamaica 31, New York

5.00 Down

Response 5-40,000 cps = 1 db.

Made in § |
U.5.A.

Sensitivity 2.2 mv for 1 volt out. Dual low |im-
pedance ‘‘plate follower’’ outputs 1500 ohms. liess
than .03% IM distortion; less than .1% harm¢nic
distortion. Hum and noise 80 db below 2 vdits.

Name |
Address .

City Zone State T .
m IﬁAA %TF(E) NEW YORK13,N.Y. | BRONX 58, N.Y. | NEWARK2, N.J.

LOCATIONS P JAMAICA 33, NEW YORK PLAINFIELD, N.J. | PARAMUS, N.J. | BOSTON 10, MASS
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Viking stereo recording quality now goes portable!

The Stereo “Super-Pro” combines the famed Viking 85’ deck
with dual RP62C Recording Playback Amplifiers. Permits remote
recording of half or quarter-track tapes with no compromise in
performance.

Your music system provides playback amplification and speakers.

Front panel contains dual microphone jacks, connectors for
headphone monitoring and high-level inputs for recording from
your music system as well.

Rugged and handsome, the “Super-Pro” is packaged in heavy-
duty case, covered in brown, scuff-resistant plastic with heavily
reinforced corners.

The Viking Stereo ““‘Super-Pro” is available at authorized Viking
high fidelity dealers everywhere.

Ty

XA
\\ NG oF MINNEAPOLIS, INC.

/ 9600 Aldrich Avenue South, Minneapolis 20, Minnesota

tape your

stereo

wherever

you go

The Viking Stereo “Super-Pro”

Half-track or quarter-track recording models.
Audiophile net $344.50t0 $379,50 depend-
ing on head complement.
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Long awaited . .. finally here...high fidelity’s first all-transistor FM
tuner is, quite naturally, from Transis-Tronics. The TEC FM-15is th2
most efficient tuner on the market today. Double conversion provides
far superior image rejection, significantly reducing inteirference from
unwanted signals. And because of its all-transistor circuftry, the Fm-15
has no heat, noc hum. no microphonics and exceptionally low power
requirements. HEAR THE FM-15 WITH ITS PERFECT COMPANION, THE S-15
ALL-TRANSISTOR STEREO AMPLIFIER. Here is a combination which truly
obsoletes all others. Hearing is believing. In the meantime. .. write
Transis -Tronics for complete specifications on both unit:.

TRANSIS-TRONITS, INC., 1601 W OLYMPIC BLVD., SANTA MONICA. CALIFORNIA TRANSISTOR ENGINEERED COMPONENTS
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