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NEW CIRCUITRY,
NEW FEATURES,
NEW IDEA IN STEREO

“Modern" is not the word. Perhaps
“‘ahead-of-its-time™ is a bit more descrip-
tive of the new Altec 708A “Astro.” How
else would youn describe an all-in-one
stereo center full of features and facilities
never before available in a single package?

For example, consider its circuitry.
Transistors are combined with new frame
grid tubes to gain the best qualities of each.
As another example, consider jts unique
stereo headphone facilities. The output re-
ceptacle is in the rear; you may leave the
headphones plugged in permanently, out
of sight when not in use. The headphone
switch, however, is located conveniently
on .0e front panel.

Or, consider the unique tape recording
monitor that functions much like monitors
in professional recording studios. Namely,
it permits you (o monitor any source
material two ways during recording: the
instant signal enters the record head or
directly from tape, the moment it is re-
corded. And these features are only a
sampling. Truly, the “Astro™ is “ahead-of-
its-time" even down to the smallest details
such as the exclusive friction-lock controls
that obsolete awkward dual knobs found
on conventional sterco equipment.

$597.00
INCLUDING
CABINET

BY 1965

|
XYOU MAY SEE OTHER STEREO
TUNER/AMPL!FIERS LIKE THE

NEW ALTEC “

COOLNESS OF TRANSISTORS —
PRECISION OF FRAME GRID TUBES

For cool operation, Altec makes judicious
use of transistors. For highest sensitivity
and quictest performance imaginable, new
ultra-precise frame grid tubes are used.
This proper combination of transistors and
tubes in the “Astro” has produced results
that are just this side of miraculous.

The “Astro" is sensitive, stable and com-
pletely consistent in its performance (top-
notch!) and utterly free of drift. Indeed, it
is the first truly practical stereo center be-
cause transistors in the power stage make
it run cool for hours on end. Unlike ordin-
ary “hot boxes," the “Astro” secures peak
operating efficiency and maximum life
from resistors, capacitors, and other sub-
components in its circuitry. And, because
it runs cool, the “Astro” is the first practi-
cal unit for built-in installations.

50 watts from
an area the size
of a postcard!

That's the magic
of transistors:
the four shown
at left make up
the power stage
of the “Astro.”
In all, 12 transistors and 17 tubes are used
in this entirely new stereo center that is
rated several years ahead of its time.

WWW amerieanbiadimhistory. com

ASTRO”

WHAT MAJOR COMPONENTS ARE
INCLUDED IN THE NEW “ASTRO”?

Five integrated stereo components are
packaged in a compact 6” x 15" x 134"
cabinet: FM, FM multiplex, AM, dual-
channel preamplifiers, dual-channel power
amplifiers. The wide band FM tuner fea-
tures 1.5 microvolt sensitivity (equivalent
to 0.75 microvolts with matched 72 ohm
antenna) to assure highest gain, lowest
noise. A built-in FM stereo multiplex re-
ceiver provides 30 db stereo separation be-
tween channels over the entire audio
range. To take all guesswork out of tuning,
a monitor light goes on automatically
when stereo signal is received, The AM
tuner provides high sensitivity and excel-
lent image and 1F rejection.

The preamplifier section features a com-
plete complement of controls and includes
facilities for everything from record and
tape player to the stereo headphones.
Powerful dual-channel amplifiers deliver
25 watts each down to 20 cycles (IHFM
standard) with = 1 db, 20-20,000 cps fre-
quency response.

YOU MUST SEE & HEAR THE “ASTRO”’

Feel it, 100, for that all-important cool-
ness. At your Altec Distributor’s now. Or,
for information, write Dept. A3

@© 1962 ALTEC LANSING CORP,

A Subsidiary
of Ling-Temco-
Vought, Inc.

ALTEC LANSING
CORPORATION

1515 S. Manchester Ave., Anaheim, California
161 Sixth Avenue, New York 13, New York
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po you S
LIVE NEAR [°
ONE OF

THESE
STEREQ-FM
CITIES?

Ariz., Phoenix: KEPI, KNIX
Calif., Fresno: KCIB, KXQR
Los Angeles: KFMU, KMLA
Oceanside: KUDE
Sacramento: KSFM
Santa Barbara: KMUZ
San Diego: KGB, KLRO, KPRI
San Francisco: KPEN, KBAY
San Jose: KSJO
Visalia: KONG
Woodland: KATT
Gonn., Newton: WGHF
Dela., Wllmmg{on WIBR
Fla., Miami Beach: WAEZ, WVCG
"Orlando: WHOO
Sarasola: WYAK
Ga., Columbus: WRBL
1li., Chicago: WEFM, WFMT, WKFM
Rock Island: WHBF
Ind., Evansville: WIKY
Indianapolis: WFMS, WISH
lowa, Des Moines: KDMIJ
Kans., Lawrence: KANU
Wichita: KCMB
Md., Towson: WAQE
Mass., Boston (Wa tham): WCRB
L an: WUPY
Mich., Delmﬂ WOTM, WGPR
East Lansing: WSWM
Grand Rapids: WEF, WOOD
Minn., Minneapolis: WAYL KWFM
Mo., Kansas Cily: KCM
St. Louis: KCFM, KSH£ KWiX
Nebr., Omaha: KQAL'
Nev., Las Vegas: KORK
N.J., Dover: WOHA
Long Branch: WRLB
N.Y., Garden City: WLIR
‘New York: WQXR, WTFM
Schenectady: GFM
Syracuse: WSYR
Westbury: WGFM
N.C., Burlington: WBBB
Ohio, Akron: WDBN
Cleveland: WNOB
Columbus: WBNS
Middletown: WPFB
Ore., Eugene: KFMY
Partland: KPFM
Penn., Johnstown: WJAC
Norristown: WIF
Philadelphia: WFLN WHAT, WQAL
Wilkes-Barre: WY2Z
R.l., Providence: WPFM
S.C., Spartanburg: WSPA
Texas, Dallas: KIXL, KSFM
Houston: KODA, KFMK, KGHM
Wichita Falls: KNTO
Va., Richmond: WEMV
Wash., Sealtle: KISW, KLSN
Wisc., Milwaukee: WFMR, WMEKE, WTMJ
Canada, Oshawa: CKLB
Toronto: CFRB, CHFL

If so, see your Sherwood dealer right
away! The FM stations listed above

are now—or soon will be—broadcasting
in Stereo. To enjoy fully this thrilling
new experience, you need the
incomparable Sherwood S-8000 FM-Stereo
Receiver and a pair of Sherwood SR3
‘‘Ravinia’’ Loudspeakers.

See and hear these superb stereo
starters at your Sherwood dealer.
Sherwood Electronic Laboratories, Inc.,
4300 N. California Ave., Chicago 18,
i(}inois. For details, write Dept. A-3.

— SHERWOOD

only for those who want tha ultimale
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BAND

microphones
for

STEREO
and
MONO

professional
quality

for the
studio and
the audio
perfectionist

1

Stereo Spacer and two
B&0 53 microphones

The new B&O 200 convertible
microphone comprises two rib-
bon elements in a rotating
housing for controllable sepa-
ration with ideal point—pickup
for multiplex compatibility. Its
performance surpasses even
the famed B&0O 50 and 53.
Standard 200 @ impedance,
phase switch, T-M-O switch; ac-
cessory matching transformer.

Write for detailed specifications

DYNACO, INC.

3912 Powelton Ave. ¢ Phila. 4, Pa.
CABLE ADDRESS: DYNACO, PHILA.

il

|

JOSEPR GIOVANELLI*

Internal Circuit Grounding

Q. I would welcome information on the
following question. In reading articles in
Aupio and other magasines, there appears
to be two schools of thought in regard io
grounding of amplifiers. Bolh schools agree
that the internal circuit ground should be
made to the chassis at one point only,
usually at the input jack, Ons school uscs
regular hookup wire to run separate wires
Jrom cach component to the single ground
point. The other school uses a single, heavy
ground bus, grounded al onc point and
run through the amplifier with the ground
poinls tied on to it. It appears that lhe
order of the grounding poinils on this bus
is critical. My question i3 in two parts:
1. I3 either method superior to the other?
2. In the ground bus method what order of
grounding to the bus would be best for a
first 1ry? Arthur L. Stanhope, Haddonfield,
New Jersey.

A. First of all, when constructing amp-
lifiers, unless they are of the integrated
type, eontaining the preamplifier together
with the amplifier, T am not fussy about
grounding. I often make chassis grounds
at whatever point seems convenient to the
particular eircuit, and use neither method
you mentioned.

When it comes to a cirenit which has the
gain possessed by a preamplifier and which
must handle low-level signals, more care in
grounding must be observed. Both the bus
system and the hookup wire approach are
good schemes, I don’t think there is much
to say for one method over the other. I
prefer the use of the hookup wire rather
than the bus since the bus makes for diffi-
culties in laying out the parts in some in-
stances. Notice that my preference is not
based wupon the relative hum-rejecting
abilities of the two schemes. With ex-
tremely high-gain circuits, such ag those
required for some low-output tape heads,
I believe that the hookup wire system
possesses somewhat superior performance
capabilities, This system is so wired that
the ground for each stage is returned to
the main ground point. This eliminates the
possibility of any hum loops being de-
veloped along the ground bus.

As for the order of ground placement
when using the bus approach, thers is a
very simple explanation for this. You know
that the end nearest the input handling
the smallest signal is grounded to the
chagsis. This point ig loeated near the first
stage of the equipment. All grounds from
the first stage are made to one point. Then
comes the grounds for the second stage,
the third stage grounds, and so on. I like

* 5420 Newkirk dwve., Brooklyn 3, N. Y.

to bring my filament grounds directly to the
main ground—to the chassis—so that they
won’t cause hum voltage to be introduced
along the length of the bus bar. It would
be a good idea to return the B filter ca-
pacitor leads to this same, main ground
point. The centertap of the power trans-
former is returned here also. These are
some of the most important considerations
in grounding ecircuit elements within an
amplifier. By observing these precautions,
you can produce virtually hum-free per-
formance from your preamplifiers, provid-
ing that eare is taken in filtering of B and
filament supplies, and that hum is not
picked in the input devices such as tape
playback heads or pbono cartridges.

When using the hookup-wire system you
do not need to run a wire from each in-
dividual component to the main chassis
ground. It is sufficient to run the grounds
from each stage to a tie point and take
this stage ground tie point to the main
ground via hookup wire.

A.C. and D.C. Balance Circuits

Q. Many amplifiers have pol controls
for d.c. balance of the output iubes. Many
of the newer amplifiers are appearing with
a.c. balance controls as well. What is the
advantage or purpose of an a.c. balance
control? How is it adjusted? Arthur L.
Stanhope, Haddonfield, New Jersey.

A. Let’s look at the push-pull output
stage to see why we need the a.c. balance
control. We want the d.c. adjusted in the
push-pull amplifier so that equal current
flows through each half of the oufput
transformer. This will preveut saturation
of the iron in the transformer. When the
jron core of a transformer ig saturated, the
inductance of the transformer decreases,
When the circuit is unbalanced, the d.c.
magnetization of one balf of the primary
of the output transformer js mot coumter-
acted by the same force in the other half
of the transformer., Even if, under these
eonditions, no saturation has resulted, the
transformer will not be able to handle the
amount of audio which conld otherwise
be handled when the d.c. is correctly bal-
anced. This previously-mentioned fall in
inducetance is likely to oceur during low-
frequency passages because these passages
contain the greatest amount of audio power.
Therefore, these bass tones will not be
reproduced ecleanly.

It would also be nice if each half of the
ontput stage of the amplifier would recieve
the same amount of signal from the driver.
This would give maximum power output
and minimum distortion beeause the push-
pull action of the stage is correctly fune-
tioning. Not only is it a matter of the
performance of the stage as a whole, but

AUDIO e MARCH, 1962
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“Which cartridge do you recommend for the Type A

“Can I use the professional models?”

THE ANswER 1s: Use the cart ”?fdge of your chowe
...any manufacturer, any model!.

The arm on the Type A will bring out the best in any cartridge
...tracking (and tripping) at the lightest pressure specified by
the cartridge manufacturer. This includes the professional mod-
els, which were developed originally for separately-sold tone
armsbecauseof their high compliance. [0 Now, Garrard integrates
precisely such an arm into the Type A Automatic Turntable. This
is a dynamically-balanced, counterweighted arm, designed and
built with the same precision, the same balance, the same free-
dom from friction, the same playback charac

teristics and low resonance expected in tone

arms separately sold, regardless of price.

The Type A arm, operating in conjunction

with a weighted, full-size, non-magnetic turntable; a laboratory-
balanced, double-shielded motor; and (when you want it) the
gentlest automatic record-handling mechanism ever designed;
rewards you with the full measure of the magnificent reproduc-
tion achieved by any of the latest, finest, stereo cartridges. [
Extravagant concept, yes...bur the price of the Garrard Type A

' Automatic Turntable is exceedingly modest, only $79.50.

For illustrated literature, write Dept. GC-12,
Garrard Sales Corporation, Port Washington, N.Y.

'  GARRARD’S“%wi" TYPE A
. AUTOMATIC TURNTABLE
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the Weathers Moderne Trio
. . a complete, three
channel stereo speaker
system which gives full
stereophonic reproduction
in every part of any size
room. It consists of two
full range speakers and a
unigue Hideaway
non-directional speaker
that is completely concealed
from view. You can place
it anywhere — and still
be sure of superb
performance. The Moderne
Trio is the smallest and

N
i N

R E

Moderne
Stereo
Speaker

most efficient stereo k
speaker system yet devised. i 5 i
pe LRy L A superlative L
It fits any size room and &

blends with any decor.

It produces to perfection
all stereophonic recordings .
and adds greater depth
to monaural discs.

instrument with the )
finest performance .
per cubic inch of any
speaker yet devised.

One without the other is
excellent...BUT...
Combine the speakers

P

and the Professional ?*
Pickup System and the 5
results are far beyond i
all you've ever ;
hoped for . . . i
...... - : we i
guarantee It

it!

il

Weathers
J nduél?%'eé {'{%

66 E. GLOUCESTER PIKE 0
BARRINGTON, N. J. '

the finest performance
per unit of cost
in stereo cartridges.

algo it is a matter of the performance of
the transformer. If one half of the trans-
former is driven harder than the other half,
it is obvious that magnetizing forees will
not cancel out, and the transformer will
be more quickly saturated than it would
otherwise be. In order to determine whether
the grids of the output tubes are reeeiving
equal signal, you can measure between grid
and ground of each tube. If they are not
receiving eqgual signal, what can you do
about it in most amplifier circuits? The
answer is, of course, nothing at all. Only
in those amplifiers cons taining an a.e, bal-
ance control can this condition be corrected.
The a.c. balance contrel makes it possible
to adjust the input so that each grid does
get the same amount of signal.

The a.e. signal condifions discussed
here are not applieable to the ontput stages
of amplifiers only. They hold true for any
push-pull stage.

Of course excellent performance may be
obfained without the a.c. balance e¢ontrol.
The use of this type of balance eircuit
merely imparts the final touch to the equip-
meut—the frosting on the eake as it were.

The Yagi Antenna

What i3 a Yagi antenna? Nario Brenes,
Brooklyn, New York.

A. A yagi antenna is one of a group of
antennas known as parasitic arrays. The
yagi congsists of a dipole, a reflector, and
several directors mounted on a boom, To
make this arrangement more clearly under-
standable, consider a heavy rod. At one end
of this rod is mounted another rod, this one
being much shorter than this first rod, or
boom. It is mounted at right angles to the
direction of the boom. Near the rod is
mounted a dipole—either folded or straight.
The physical length of the dipole is slightly
less than that of the first rod. The first
rod is known as a reflector; the dipole is
known as the driven element. Spaced along
the remainder of the length of the boom
are mounted one or more additional rods,
or elements as they arz called. These will
each be shorter than the dipole, and are
known as directors.

Somewhere near the center of gravity
of this array, a clamp is attached which
enables the array, or beam, to be mounted
to a mast. Somefimes, rather than being
mounted direetly on the mast, it is mounted
on a rotator. Wires are run from such a
rotator to some eonvenient point near the
equipment with which the yagi is associ-
ated. The wires are connected to a eontrol
box which operates the rotator, and which
ig provided with some means whercby the
divection the yagi points to can be de-
termined. Rotating the antenna and know-
ing the direction in whieh it is pointed are
very important faeets of the total picture
of the yagi, as will shortly be seen.

The end of the boom furthest away from
the driven element is the end which points
to the desired direction.

What is the purpose of this? It strength-
cus the signals received. In other words,
let us assume that you are interested in
receiving o weak I'M station. Your dipole
did not work well enoungh to give you
really good limiting. The yagi antenna
will probably give you sufficiently greater
signal strength to enable the listener to re-
ceive the station with no background noise.
The yagi accomplishes this by means of a
focusing action of the elements, focusing
maximum signal on the dipole portion of
the array.

However, this is done with some sacrifice.
You somehow never do get something for
nothing. Your original dipole would receive
signals from two directions in a cardioid

(Continued on page 38)
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SOUND

rom the world’s most experienced manufacturer of recording tapes

et

Let's face it. ..

4-track stereo does challenge tape quality!

SCOTCH® BRAND RECORDING TAPES MEET
THE CHALLENGE WITH OXIDE *“POWER,”
HIGH DIMENSIONAL UNIFORMITY!

New 4-track stereo, with dramatic improvements
in sound reproduction and tape economy, puts
tape quality to the test—makes the exceptional
quality of “"ScoTcH’’ BRAND Recording Tapes more
important than ever. For example . . .

Narrow. quarter-width tracks mean that oxides
must work harder, and the high-potency oxides
in “Scorcn” Recording Tapes do just that—per-
mit thinner, more flexible coatings that make
intimate head-to-tape contact a certainty.

With 4-track equipment, tiny variations in tape
thickness (unnoticed in previous recording sys-
tems) may be magnified into level variations,
distortion, other sound failures. “Scotcn’ Re-
cording Tapes meet this demand with microseapic
precision of both coating and backing thickness

TECOTCH™ AND THE PLAID DESIGN ARE REAISTERED TRADEMARKS OF
MINNESOTA MIMING & MANUFACTURING CO., ST. PAUL &, MINH,
EXPORT: 9% PARN AVE, NEW YORK. CANADA: LONDON, ONTARLO, £ 1942, 3M CO,

AUDIO e MARCH, 1962

—assure identical full-frequency response with
wide dynamic range inch after inch, reel after
reel. Width, too, is held to a close tolerance to
assure proper track alignment. And exclusive
Silicone lubrication provides lifetime protection
against wear for delicate 4-track heads., To make
the most of 4-track sterco (two- and full-track
recording, too), insist on the tape that’s the
performance standard
of the recording indus-
try...""SCOTCH” BRAND,

Free: Send for Sound
Talk Bulletin No. 19—
‘“Handling and storage of
Magnetic Tape." For your
copy, write Magnetic
Products Division, Dept.
MCT-32, 3M Company,
St. Paul 6, Minnesota.

Magnetic Products Division Bm

WWW_amerieaniadiahistaory com
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THORENS

NEW STEREO TURNTABLE
WITH INTEGRATED ARM

THORENS TD-135, COMPLETE WITH INTEGRATED ARM

For the first time, Thorens — in the new TD-135 — offers a
component-quaiity arm and turntable mated with a precision
that insures you perfect tracking, perfect sound...always...
with 2 minimum of installation effort on your part.

There’s no compromise whatever with quality such as you
usually find in integrated turntable and arm units. THORENS
TD-135 is Swiss-precision crafted throughout. . . true compo-
nent high fidelity all the way. You get: A precision turntable
featuring 4 speeds, all adjustable, with an 8-pound non-
magnetic table . . . plus a completely new, advanced tone arm
that’s so good we also sell it separately (see below) for use
with any turntable of your choice. Exceeds NAB specs for
wow, rumble and flutter. Has same belt-plus-idler drive as
famous TD-124. Shuts off automatically at end of record.
Many, many mcre features than we can detail . $110 net

THORENS BTD-12S, 12” PROFESSIONAL TONE ARM

Identical arm included with TD-135, but sold as separate unit.
Less than 0.5° /inch tracking error. Built-in cueing device. All
adjpstments: vertical height; calibrated gram-force; stylus
positioning slide; balancing counter-weight. Unique vertical
pivot keeps stylus vertical for any height adjustment.
Resonance well below audible frequencies. Interchangeable
4-pin cartridge shells. Mounted on hoard for THORENS
TD-124, TD-121 turntables. $50.00 net

See and hear the THORENS TD-135 and ALL the members
of the “TD” family of fine turntables at your franchised
dealer’s today; there’s one for every budget! For additional
wmformation, write us direct.

THOREN'S DIVISION

ELPA MARKETING INDUSTRIES, Inc.
New Hyde Park, N. Y.

LETTERS

Higher Harmonics

SIR:

In the January “Letters” column Mr. Richard Simonton
stated that he has yet to examine an electroni¢ organ with har-
monics higher than 7500 eps. Mr. Simonton, at least three
organs (Allen, Artisan, and the new Rodgers) have funda-
mentals up to 8372 cps and some of the mixture stops may
have even & higher fundamental. Obviously, the second harmonic
of these fundamentals is in the region of 16,000 eps, which is
not difficul to achieve since these notes are not pure sine waves.
Some of the reeds and strings may actually have harmonies as
high as 20,000 eps.

ALLEN A. HEIBECK
2504 Alvord Lane
Redondo Beach, Calif.

Electronic Organs

SIR:

There are some misleading statements in Mr, Wolkov's arti-
cle in the TFebruary issue. First of all, organs which sell for
$39 are not really electronie organs—they are reed mechanisms
with motor-driven blowers which at best may use electrouic
amplifiers. The most inexpensive electronic organ I know of
sells for $300—400. Secondly, Table 1 does not clearly indieate
that a pipe of the length shown will produce only the top fre-
quency in the column. For other notes, frequency and pipe
length are inversely proportional. However the table is mis-
leading in that the pipe lengths shown generally refer to pitch
registers over an enfire manual. For example, a 16-foot register
wonld inclnde notes beginning at 32.7 c¢ps (produced by a
32-foot pipe), plus 5 additional octaves.

Thirdly, the author’s conception of scale mathematics seems
inaceurate. The frequency of each note is the same as that of
the previous note multiplied by the 12th root of 2. This ratio
produces the corrcet, tempered seale. Fourths and fifths are
“mistuned” fo achieve the relationship mentioned, not to result
in altering it. Briefly stated, the scale is based on a frequency
ratio of 2, the octave. The ear hears pitch inecrements and
decrements logarithmieally. Thus, to divide a vatio of 2 info
12 parts which will be exactly equal as perceived by the human
brain, the factor beecomes the 12th root of 2. The reason a
tuner hears beats between fourths and fifths is that in this
tempered scale the numbers arrived at are irrational, hearing
no whole-nnmber relationship,

RICHARD H. DORF, President
The Schober Organ Corp.
43 West 61st St.

New York, N. Y.

He Wants Meat

SIR:

I have Jooked at the instruction jmanuals of kits built by
friends and find that they are complete as to step-by-step as-
sembly but do not give any informafion on the “whys.” I do
not intend to become an engineer but would like to know a
great deal more about how my set operates.

The question remains, “How can manufaefurers be convinced
that many people in my eategory want more meat to chew on?”

DON HASLWANTER

1205 Tyler St.

Glendale 35, Calif.
(Simple—write Lo them! ED.)

What and Why

SIR:

Anyone who is adept with his hands zan do a creditable
job in building kits—if he follows the instructions. But after
a few kits he wants to know what and why as well as how. I
feol that a better understanding of what and why will inerease
his understanding and enjoyment of musie just as a person
who understands the basie functions of an automobile makes
a better driver.

R. C. MCINTOSH
84-23 Manton Ave.
Jamaiea 35, N. Y.

AUDIO e MARCH, 1962


www.americanradiohistory.com

S‘aySéGIL STRATTON, well known TV Sportscaster
*‘-Yo_u-,-l_l see what | mean when you try the
~ FULLY PROFESSIONAL ROBERTS 192.”

ONLY THE ¢ 9 9k

ROBERTS PROFESSIONAL Monophonic Tape Recorder

gives VOU. . .Fulltrack or Halftrack * Hi/Lo Impedance input switching * 8 /600 Ohm Balanced Output
* Self Contained Speaker « Frequency Response: 40 to 15,000 cps at 7% ips, & 2db; 40 to 9500 cps at 3% ips, = 3db.

% Signal to Noise Ratio: 50 db below recorded ‘0" level. % Tape Speeds: 7%” or 33,” per second. % Wow and Flutter: Less than
0.18% RMS. % Heads: Inline record/playback head in shielded housing; full track or Y% track available. % Motor and Drive: Pre-
cision balanced hysteresis-synchronous motor, to speed stabilized flywheel/capstan tape drive. % Amplifier: Professional terminal
board wiring used; cast front panel; 6 watts undistorted output. % Equalization: Amplifier record and playback equalization based
on broadcast (NAB) standards. % Inputs and Outputs: Jacks provided for low level, high impedance microphone input; high level
input; auxiliary speaker or line output; input/output jacks for connecting directly to either or both channels. % Index Counter:
Accurate, three digit type. s V. U. Meter: |lluminated, calibrated —10 to -3db. ¥ Operating Position: Vertical or horizontal. % Reel
Size: 7” maximum (up to 2400” of tape). % Dimensions and Weight: 1534” x 1414” x 9Y4" overall 28 |bs. % Interlocking Controls:
Prevent accidental erasure of recorded tapes; instantaneous start and split second acceleration. % Pause Lever: Permits instant
stops during recording, simplifies editing and facilitates setting volume level before recording. % Power Requirements: 95 to 120

volts, 60 cycles, 50 W.
534950
1014” Reel Adaptor Now Available—$49.50

ROBERTS ELECTRONICS, INC., Dept. A-3-C
5920 Bowcroft Ave., Los Angeles 16, Calif.
Please send me:

[ Roberts Stereo Tape Instruction Manual
containing stereo and monaural applications.
| enclose 25¢ (cash, stamps) for postage and

b AR o4

; handling.
R O B 1“ R F LI 1‘ (_ T R (_) N I C S N C B [ The name of my nearest dealer,
| 5920 BOWCROFT AVENUE, LOS ANGELES 16, CALIFORNIA ;‘:g’“
MFRS. OF ROBERTS SONIC-THESIA, MEDICAL EQUIPMENT, STEREQ HEAD PHONES, & == Cite
'L NEGATIVE ION GENERATORS, AUDIO EQUIPMENT AND MAGNETIC RECORDING TAPE iy State_
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CHESTER SANTON*

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

Stereo 35/MM Volume 2
Command RS 831 SD

Ordinarily, records that sound good on
equipment of modest frequency range, sound
even better when transferred to wide-range
equipment whose response is flat enough to
satisfy the diseriminating llstener. Last No-
vember, I made a point of the fact that Com-
mand's firgt stereo 35/MM releage had jm-
pressive sound when played on equipment that
rolls off gsharply in the high end. The peak in
the record's mid range, barely noticeable on a
system of limited response, was all too evident
on the set up I use every day for revigw of
records and tapes.

During the months that followed the relense
of "Stereo 35/MALY Volume 1, my reviewing
equipment underwent only one signifieant
c¢hange: a thoronghly up-to-date stereo ear-
tridge thnt has Improved the sound of vir-
tually every record I own, When Volume 2
of this serles came along, I immediately
checked 3t with the new pickup—only to dis-
cover that the rise in the record's mid-fre-
quency response is stfll there and iz still ob-
jectionable with the new picknp. Rolling off
the upper end doesn’t help. The record failx
to respond to moderate change of tone con-
trols the way other discs do these days. I
didn't get rid of the exaggeration in Com-
mand's recording curve until I set the pre-
amp's cutoff fliter at 7000 ¢ps. Such a record-
ing curve hardly does justice to the sound of
the diverting arrangements ncquired for the
orchestra led by Enoch Light. Phil Bodner's
piccolo and Doc Severensen’s trumpet roam
the upper regions of the scale; a French horn
warms the orchestral tonal palette and a tuba
underlines the efforts of the lower sirings but
the highs don't get the break they shoulid.
The stereo separation delivers its punch from
eacli channel hut I still come away with the
conviction that this is not a complete record.
What is missing is the flat response above
7000 eps that other iabels are furnishing in
their releases. Command deserves a great denl
of credit for the sound it is turning out in
its classical line but this particular series
leaves me cold.

Keith Textor: Sounds Sensational!
RCA Victor LSA 2425

Novelty seekers get the best break in sound
in the recordings that compromise this month's
RCA Victor pop release, The extra demands
placed upon the label's technical resources in
the Stereo Action series seem to cn)l forth
better work from the personnel in the pressing
department. Keith Textor's grab bag of sounds
involving chorus and perecussion is displayed
on good surfaces and the response is Invigor-
ating. An assortment of RCA microphones has
heen used at most of the vantage points with
the chorus and brass instruments asslgned to
Telefunkens. The selection on this record des-
tined to get the most demonstration is found

*

12 Forest Ave., Haslings-on-Hudson,
N. Y.
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on Band 1 of Side 2, The tnne Is the tradi-
tional favorite, When Johnuny Comes March-
ing Home. Belore the arrangers get him off
the battlefield, they unleash some cannon fire
that is the most realistic I've heard on stereo
djscs since the days of Vanguard’s 21-gun
volley In **The Queen’s Birthday Salute” and
the Mercury recordings for artillery and or-
chestra. The only other dubbed-in sonnd play-
ing a role In the nrrangements comes from a
small train with a decidedly roguish person-
ality. It circles about while the chorus sings
Down By the Station. The most effective
sonnds produced In the studlo include the per-
cussion battery that sparks the old Chevalier
hit Mim{ and the tap dancing of Tad Vosburgh
picked up on a speclal platform during the
performanee of Tea For Two. The brief duel
between daneer and drums is a particularly
clever example of stereo miking. Balaneing
the busler moments of the program are re-
laxed treatments of Irving Berlin’s For the
Very Firat Time and Ben Bernie’s old theme
song, It's a Lonesome Old Town.

Ray Ellis: How To Succeed in Business
RCA Victor LPS 2493
Robert Mersey: Kean
Columbia CS 8532

Once a record firm acquires the right to
release the origlnal cast recording of a Broad-
way show, other deciglons remain to be con-
sidered. There's one sure way to learna what a
record Jabel really thinkg of a musieal it has
under its wing. If a production shows promise
while still in rehearsal, plans are than xet in
motion to record the score In a variety of in-
straomental formats, If a show las mixed
pruspects during rehearsal, instrumental ver-
sions may be held in abeyance until the public
has had a chance to render its over-the-fout-
Nghts judgment,

Neither RCA or Columbin has wasted =
moment In bringing out orchestral treatments
of these two scores. Both shows were ol-
viously considered strong enough to make
headway in the market without the benefit
of big-name established orchestras. Ray Ellis
has appeared in several Vielor albums but
Robert Mersey is making his record debut in
the Kean score. Ellis elects a swinging ap-
proach In all the bright tunes from Irank
Loegser’s “How to Succeed,” A wordless
chorus backs up the beat of Love I'vom a
Heart of Gold, Happy tuv Neep His Dinner
Warm, and Been a Long Day. A few phrases
are sung in 7 Believe in You; the title alone
is voiced In Rozemary. A Secrctary ls Not o
Toy is one of the smariest tunes in the origi-
nal east album but something seems to happen
to it in the conversion. As an orchestral nov-
elty, it sounds for all the world like the
Whiatler and His Dog.

"The music from the Robert Wright-George
Forrest musical gets a gophisticated treatment
in the Robert Mersey arrangements. Most lix-
teners will find his approach in Kean's musie
a refreshing one, The scoring is fully ax color-
ful as the insirumental show albume put out
by Perey Fajth and Andre Kostelanetz. Mersey
is a native New Yorker who began his profes-
sional career as an arranger for the Woody
Herman band, Me later spent three years ar-
ranging and conducting in England, Upon his
recurn to the States, Mersey wrote and ar-
ranged musle for some of the prestige drama
shows on television—whlile they lasted. If he

maintaing the workmanship exhibited In his
first album, Mersey will soon be a leading
niame in the specialized fleld of tastefully-
produced orchestral show music.

Kwamina (Original Broadway Cast)
Capitol SW 1645

This musical dealing with the bicth of na-
tionalirsm in present-day Africa ran for only
32 performmances in New York. Capitol Records
decided, however, to assemble the cast for a
recording of the score on the day after the
show closed. This move, certainly an nnuswoal
one in the record buosiness, was prompted by
Capitol’s conviction that “Kwamina” did not
fail on Broadway because of its music, a
point borne out by the pregs reviews when the
show opened. The company felt that the score
deserved a wider audience than it was able
to garner in the theatre. Richard Adler fur-
nished the music and lIyries that propelled
Capitol to its decision. The show's plight, in
all probability, stemm2d from a plot go ad-
vanced in {ts thinking that even today’s audl-
ence was not quite prepared to necept it. The
Adler score attempted to include two types of
African music: atonal incantations of strong
rhythmie pattern but no melody and the
Pantu musie of South Afriea with ample mel-
ody in its (ive-tonme seale.

From what I have read about the play, I
expected a score somewhat along the lines of
Kurt Weill's famous ‘“Lost In the Stars”
which also had an African locale, “Kwamina”
comes closest to that eclassie in atmospheric
pieces sueh ag The Cocoa Bean Song ag de-
livered by the entire compsany and A Man
Can Have No Choice sung by the owner of
one of the best volces in the cast—Brock
Peters. The Calypso, oviginnlly brought to the
West Indies by Afrlcan slaves, Is suggested In
the rhythms and doukle talk of Z'he Sun Is
Beginning to Crorw. Unfortunately, o joarring
note is struck just as the scores shows some
sign of establishing an identity of its own. In
the role of the white lady doctor, Sally Ann
Howes, who once played the role of Iliza
Doolittle, copies the inflectlons used by Julie
Andrews throughout the second half of Lerner
and Loewe’s My Fair Lady.” Thig Is & minor
point in casting and direction but It may have
been one of several factors that led to the
show’s demise.

Leo Diamond: Foreign Film Themes
Reprise < RSL 1706
King of Kings and Other Film Themes
London & LPM 70050

Imported cars have not been the only Eura-
pean produets gatning wide circulation {n this
country in recent years. Back in the Thirties,
European movies were avallable only in the
large wurban centers—Iif yon knew someone
who could direet you to the right neighbor-
hoods. With luck you might even see an ocea-
stonal “musical"—the life of Beethoven, per-
haps, with a sonnd track as sour as the visage
of the composer. Sinece World War 2, the bur-
geoning Juraopean movie industry has been
sending an inereasing number of films to this
country. The more recent ones have adopted
the Hollywood custom of stressing one or two
themes in the backgvonnd geore, therehy mak-
ing possible the tape album now {ssued by Leo
Diamond. We ean't complain of a searciiy of
Hollywood movie music on records or tapes
but comprehensive collections of foreign
themes have been a comparative rarity. The
only hitch here lies in the fact that you have
to take Dinmond’s harmonica acrobntics along
with the more reasonable sound of two pianos,
harpsichord, celesta and gtrings. Diamond has
probably earned the gratitude of some listen-
ers in one respect—he doesn’t use a zither in
the Third Man Theme. The best known mmusic
from “La Strada” and "Never on Sunduy” is
given a bolero tempo. Among the dozen tunes
are such well-entrenched favorites as Amnna,
Carnival Trom “Black Orpheus” and themes
from “La Dolee Vita.” “Rocea and his Broth-
ers,” “La Ronde,” and “400 Blows.'

In the London tape, ¥rank Chacksfield is
asked to abandon his blithe carefree styvle of
former years and don the heavy musical robeg
of the super-spectacle costume films., He can
hardly be blamed if the themes from “King
of Kings,” "“The Robe,” “Ben-Hur," and '“Quo
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The Fisher KX-200 80-Watt Stereo Control-Amplifier StrataKit, $169.50.*

THE FISHER

© SrraTaKiT “‘“:itﬁ
: gy
Boild 1t : "-‘-..,"‘;'n.ra_._‘
Stage-By-Stage LY #.: L}

Pono-By-bago

Avutomalic Checking A

Assvres Perfect Rosuls

Jmae rasemios and Duvgn
A Lomnet Anemdly lop Korlambmun
A& Gy K8 fim o Woeld Somdm == dgdh Faletng

THE FISHER | STrRaATAKIT®

FISHER RADIC CORPORATION = LONG ISLAND CITY | + NEW YORK

It has four things that others haven't.

StrataKit Construction. Assembly by corally
= error-proof stages (strata). Each stage corresponds
10 2 separate fold-out page in the Instruction Manual.
Each stage is built from a separate transparent packet
of parts. Major components come already mounted on
the extra-heavy-gauge steel chassis. Wires are pre-cut for
every stage—which means every page. Result: Absolutely
equal success by the experienced kit builder or the com-
pletely unskilled novice!

Built-In d’Arsonval Meter. For laboratory-

m accurate adjustment of bias and balance. Assures

peak performance from the stare; permits ‘touching up'

for continued peak performance throughout the years,

regardless of tube aging. No other single-chassis control-
amplifier kit has this vical feature.

*Walnut or Mahogany cabinet, $24.95. Melal cadinet, $15.95. Prices slighlly higher in the Far West.
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Third-Speaker Output with Volume Control.

m Blends the two stereo channel outputs to feed a

chird loudspeaker system—at eny desired volume level.

Ideal for center-channel stereo fill-in or for a mono ex-

tension speaker in another room of the home. A Fisher
exclusive among control-amplifier kits.

4_ The Fisher Name. No comment necessary.

—_—_———————

| USE THIS COUPON FOR FURTHER INFORMATION % 1
| Fisher Radio Corporation TFISHER }
| 21-29 44th Drive, Long Island City, N.Y. A-3.11 e I
| Please send me without charge the complete % |
| Tisher StrataKic catalogue.
I
| name i
| ADDRESS. I
| ary ZONE STATE I
L]

i WWW_ammerieaanadiahistary. com
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America is taking to our new Luxor Stereo tape recorder like Swedes take to Smorgasbord.
Among the big factors in the success of this complete stereo sound system is its great
crosstalk rejection ability. This means that the port and starboard speakers in your stereo
system pull their share of stereo from the tape and nothing more. Made with traditional
Swedish care, the Luxor Magnefon has less crosstalk than a pair of glaciers. It does however
HAVE all of the finest characteristics that a "dedicated” audiophile could ask for. Any
audio dealer in town will fill you in on the frequancy responses at all three speeds, (it's
truly Hi Fi at 334), and even the cubic dimensions. While you are investigating all this we
are sure he will try to sell you one at $279. If he does—Buy it! In the West he will ask
for a few more dollars — Still worth it !

© 1961 AMELUX ELECTRONICS CORP.

THE MAGNEFON BY [~ " " "~="="—"""~"3
( Please write for illustrated descriptive
| brochum :
1 Amelux Electronics Corporation I
I 60 East 42 Street ¢ New York 17, N.Y.
: Please send your free brochure to |
MOTALA, SWEDEN I Name :
Sote U.S. Distributors : ADDRESS_ — 1
AmeLux ELECTRONICS CORPORATION 1 cuv STATE I

60 East 42 Street, New York 17, N. Y.
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Vadis” sound pretty much allke, They have to,
If they didn’t, the producers and the public
would feel they were belng short changed. The
sound on this reel, for all its “herole” spread,
is disappointing. I have a two year old four-
track Chacksfield tape on this label (“Evening
in Paris”/M 70005) that sounds better in
side-by-gide comparigon.

The Many Voices of Miriam Makeba
Kapp KS 3274

Remember the days when sound-on-sound
recording usually involved a loss in listening
quality ? I was reminded anew of the progress
mnde in multi-track work while listening to
the amagzingly eclean sound that producer Bob
Bollard and recording angineer Bob Simpson
have provided in the second album by the new
singing star from Afriea, Miriam Makeba. In
songs about warriors ard witch doctors, Miss
Makeba produced seven voicings—aubbed one
at a time—vet the sound loses none of the
clarity found io the rest of thls recording that
ig far from average in technical prowess. The
first intimation that this is to be a remarkable
record comes in the very first selection, a
hunting song and boot dance that sends the
stamping feet of dancers across the stage to
the accompaniment of large African drums,
bells and smoothly aglle stlek rhythms, In
the West Indian bellad Love Tastes Liks
Strawberries, the silvery sigh of Ernie Cala-
bria’s 12-string guitar, heard on the left, and
the fow bhoom of percussion on the right pro-
vide a startling contrast as backdrop for the
voice, In more sophisticated wmaterial—the
Carnival theme from the movie *Black Or-
pheus” and “Night Must Fall’’—we find Miss
Makeba equally at home in music from other
continents. Her crystalline volce Iz heard to
bhest advantage in a little lullaby about a ca-
nary. In its moving simplicity, this one song
is enough to confirm the belief of many ob-
servers that Mirian Makeba is one of the truly
great folk singers of our day.

Mantovani: Music of Victor Herbert and
Sigmund Romberg
London PS 165

Mantovani recordings Lave been n vital seg-
ment of the London catalog during all the
vears of the LP record but a surprising num-
ber of them are available only in mono ver-
sions., At first glance, this release—and a
companion disc called “Music of Irving Berlin
and Rudolf Friml” (London PS 168)—struck
ne as another example of duplication until I
discovered that not one of these composers
bad undergone stereo treatment in Mantovani
albums. If the orchestra’s arrangements bave
changed sinece mono days, it would take a
battery of experts to establish the point.
Woodwinds are now sharing some of the
prominence once reserved for the strings. Of
course, Mantovani’s string section still has
plenty of prominence if you hear it under the
conditions of preempbasis used on four-track
tapes. The recording curve in these discs, for-
tunately, for the music imvolved, is quite
close to the RIAA specification.

Vienna—City of My Dreams
Columbia WL 156

The technigue of dubbing the sounds of
8 clty into a2 recording of its music is hardly
{ new one yet the Austrian crew involved
in this project has turned in a fresh-sounding
portrait of Vienna. Most of us have encoun-
tered recordings of this type in which the
sound effects were burdened with a distor-
tion content greater than that of the studio-
recorded orchestra, Here the probiem is
licked in a very simple way. The extraneous
sounds are kept at true background level
while the orchestral arrapgements are used
for maximum effect in pinpointing the lighter
gide of the Viennese musical scene. Among
the sources of local color are the city’s cab-
arets, bars, and wine pgardens. Iiven the
leading amusement park has been pressed
into service for some of the background at-
mosphere. The local orchestra under the di-
rection of Karl Grell has the relaxed freedom
of anthentic Viennege musle making.

(Continued on page 67)
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PROTECT YOUR RECORD COLLECTION WITH AUTO-POISE
uto

. Tirst self-powered automatic tonearm

Record scratch is a thing of the past with REK-O-KUT Auto-Poise—the first self-
powered automatic tonearm. O For the first time, the ﬂawless‘performance of the
single-play turntable and independent tonearm is combined with convenient push-
button operation. 0 Auto-Poise, the first automatic self-powered independent tonearm,
pays for itself by protecting your record collection and high-compliance cartridge. O
You get m unequalled record protection m fully automatic operation m wunexcelled
single-play turntable and independent tonearm performance O Ask for a demonstra-
tion of Auto-Poise at your high fidelity dealer. Write for free literature today.

AUTO-POISE AUTOMATIC TONEARM, Model AP-320—§74.95 net. J AUTO-POISE CONVERTER,
MODEL APK, converts existing Rek-O-Kut Tonearms to automatic tonearms—3$49.95. F___K@
[0 REK-0-KUT STEREO TONEARM, Model S-320, with exclusive Omni-Balance and Micro- [
poise, for perfect balance and tracking with high-compliance cartridges—$34.50 net.

..,_
1—%}_

— AP

Co., Inc,, Dept. A3A, 38-1% 108th St., Corona 68, N.Y. Export: Morhan Exporting
REK'O‘KUT Corp., 458 Broadway, N.Y.C. Canada: Atlas Radia, 50 Wingold Ave., Torento 19.
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LAYMAN’S FM STEREO
(MULTIPLEX)

I haven’t said a word about FM-stereo
for almost nine months. Not since last
spring, when the new system was first ap-
proved. (I won’t count 2 passing reference
to I'M-stereo’s “‘phase-2” characteristics, a
few issues back.) Good enough reason. It
takes awhile for this kind of pudding to
cook. And the proof’s in the eating, re-
member. The listening.

It wasn’'t until almost the end of last
year that, very late one night, Miss Sarah
Vaughan suddenly belted out a number
from one of my stereo loudspeakers, while
her accompaniment dribbled forth out of
the other. Stereo! Well, maybe it wasn’t
stereo but there sure was plenty of separa-
tion. I tried my Dalance control, from one
channel all the way over to the other; yes,
definitely, this was it. The real ping-pong
McCoy. There was Miss V., full-bodied,
slightly larger than life and much closer,
spang in one speaker. On the other channel
she was po more than a faint, off-mike,
reverberated echo.

My musical ears were not impressed. But
my mind said, by golly, it works. This is no
fake. If La Vaughan can do it, 80 can
Beethoven and Mozart. I mean, maybe,
Leonard Bernstein and Leopold Stokowski.
If you've got separation, yow've got every-
thing. (Well, almost everything.)

A Slight Delay . . .

Yes, I'm aware that thousands of ardent
audiofans sat up most of one night, back
there last June, intent upon hearing the
first ten seconds of genuine stereo-on-the-
air. (I'm aware that the editorial staff of
our magazine was numbered among the
wakeful hopefuls, too.) Not me—though I
did ride on the very first train on the new
Sixth Avenue subway in N.Y.C., back in
the thirties. (Just to show you I can get
in a “first” when I feel like it.) I was foo
mueh the benevolent eynie, this time. I went
to bed early, and fignred I'd look into I'M
stereo in a couple of months or so, maybe
by late August, I was much too optimistic,
of course. Shouldn’t have given it a thought
until after Christmas.

Now keep carefully in mind that I am
speaking here of layman’s stereo (multi-
plex), as per title. Needless to say, during
those six months or so the inner audio
world was positively seething with FM-
stereo activity, breaking its collective neck
in a hundred ways over the frightening
task of living up to advance publicity,
getting real, aundible, workable F'M stereo
out where it belongs, in the living room.
This was a “phase 2" with a vengeance, as
almosf any participant will admit, I think,
and the problems were genuine all along
the way. As a semi-insider, I heard rumors
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and talk all the time, from every side—not
merely in the building of home stereo
tuners but from the transmitter people,
who were having their minor disasters, and
even from the program departments, who
found to their horror that a large propor-
tion of available stereo dise wmaterial
wouldn't work on I'M-stereo broadcast—
complex and unforeseen technical allergies,
so to speak, phase cancellations, and the
like. A frantic time was had eveu here,
auditioning huge quantities of records in
the search for something that the System
would tolerate; and that, of course, was
merely one minor area of problems. There
were plenty more, most of which helong
in the technical sections of this magazine
and which I can do no more than acknowl-
edge as existing, Even such minor annoy-
ances as that nasty audio beat tone that
shows up with some tape recorders. Bias,
tangling with the multiplex.

No blame for the delay iu mulfiplex,
then. Far from it. Better an honest delay
than a too-hasty launching of imperfect
equipment, half-baked. There will always
be serious problems in this sort of develop-
ment that simply cannot be foreseen ahead
of time.

What was the layman’s likely first move,
towards stereo on the air? Well, I figured
first I'd like to try a conversion. After all,
for some years now we've all had those
nicely labeled MULTIPLEX plugs on our
tuners, just waiting for a plug-in converter.
In any new area, the conversion unit is
naturally the first item to be made avail-
able, Serves a highly useful, if a temporary
purpose. As soon as T'M stereo is generally
built into most FM tuners of the requisite
quality, the conversions will have served
their interim purpose and they’ll quietly
leave the market. So—I’d better begin with
a converter.

Well, T never got to one. You see, I had
a fine mono tuner sitting in my living room
just then, and I figured, why not try the
multiplex conversion for this tuner, the
conversion for which was being heralded, if
I remember rightly, back in midsummer. (I
was leery of “all-purpose” converters, to fit
any mono funer, and had already heard of
some disquieting mismateles, inevitable
under the circumstances. Better stick to the
game brand, I thought, a specific conver-
sion for a particular model. I note that
today one can acquire an all-purpose con-
verter, the probable bngs having bheen
mainly worked out and anticipated, out of
experience. But this was last August.)

So—an exchange of cordial letters and
phone calls with the maker of this fine
mono tuner. Then a wait. Further exchange
of cordial letters and phone calls. A slight
further delay. As I say, I was understand-
ing, and expected just this. Eventnally, I
got a mice letter saying the conversion
unit would probably be available in mid-

November. That was fine with me; so I
tactfully waited until mid-December (I do
understand these things. . .) and then tried
again. I got back an excellent suggestion
from the company: under the circum-
stances, wouldn’t it be more sensible, now,
for me to turn in my mono tuner and pick
up the new model with the multiplex al-
ready built-in? An excellent thought, I
decided. For in the meanwhile I had dis-
covered that the conversion unit was not
quite of the plug-in sort; there was a cer-
tain amount of finger work to be done in
the process, like replacing the volume con-
trol and power switeh. I found, unaccount-
ably, that I had chilly feet at this mild
prospect. So I said—yes. Excellent idea.
Give nie the works—and thus I by-passed
the conversion period altogether.

If you will turn to page 46 of the IVeb-
ruary issue, yow'll find our “Eguipment
Profile” write-up of this very conversion
unif, “at long last.” Citation MA. The edi-
tors sweated out the wait, too, and don’t
think they didn't expeet it, just as I did.
A conscientious audio designer is more than
likely thus to get out of step with his pub-
licity people, who always get there first
with the mostest.

So, as of now, I am still looking forward
with ufter equanimity to a econtinued alight
delay in receiving the Citation IIIX multi-
plex tuner, in exchange for the Citation III
mono tuner that I still am hanging onto,
with the greatest of pleasure. I must say,
at this point, that the Citation IIT has
given me, over-all, unusually fine mono FAL
performance. The longer I wait for Cita-
tion ITIX stereo, the more confident I am
that the eventual product will be tops. Pl
leave Citation there, for the time being,
and return to my story about Miss
Vaughan,

Pilot’s Separation

Miss Vaughan, you see, came to me
courtesy of another company, Pilot. (It
was another company. Since then, I dis-
cover to my astonishment, Pilot has been
bought by a corporation that also owns
Harman-Kardon, maker of the Citation
line.) Pilot was really on the ball this last
year. That company somehow got its FM
bugs and its designing problems out of the
way in relatively short order and, in no
time at all (just a few months) eame out
with workable, buyable, practical stereo
equipment. I don’t mind saying that it was
at the editors’ suggestion that I inquired
at Pilot to see whether they might have
some stereo ready to hear. They did, and 1
received a Pilot 602M, a moderately priced
combination unif, combining stereo ampli-
fier and phono preamp, and so forth, with
a multiplex tuner all in a single package,.

This was, actually, just what I wanted,
in a different category. If you are going to
get an idea of practical broadecast stereo
for the layman, you must tackle various
line of inquiry (a) conversions (b) top-
quality equipment and, even more impor-
tant, (e¢) modestly priced, intermediate
equipment of the sort that really will make
or break the multiplex market for eompo-
nents.

Since we've already printed an extensive
Eqnipment Report on this model (Aupio,
January 1962, page 44), I’ll concentrate
on the actual experience I have had with
this very lonestly designed piece of equip-
ment. It has already taught me much, both
pro and con, about the larger picture in
present-time stereo reception, both at my
city loeation, in the heart of Manhattan,
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FVI VIULTIPLES:.

TRANSISTORIZED
4-TRACK STEREO TAPE DECK RP100
Completely assembled, wired and tested.
$399.95

Semi-kit includes a completely assembled and

tested transport, electronics in kit form.
$299.95
Luggage-type Carrying Case—$29.95
Standard 19-inch Rack Mount—$9.95

A top quality stereo tape recorder permits you
to build a stereo tape library of your favorite
music at low cost. As your musical interests
change, you may record the new music that
interests you at no additional cost.

Perfected 4-track stereo/mono recording, 4 &
2 track playback. True high fidelity transistor
electronics, individual for record & playback,
plus separate record & playback heads permit-
ting off-the-tape monitor. 2 recording level
meters, mixing, mic & level controls, switched
sound-on-sound recording. Electrodynamically
braked supply & take-up reel motors; hysteresis
synchronous capstan motor. Individual sole-
noids for pinch-roller & tape lifters. All-electric,
interlocked push-button transport contro! &
interlocked safety ‘record” pushbutton. Preci-
sion tape guidance & sweep loading — no pres-
sure pads. No slurring or tape bounce problems.
Digital turns counter. Vertical or horizontal
mounting. Modular plug-in eonstruction. An or-
iginal, exclusive EICO product designed & man-
ufactured in U.S.A. (patents pending).

Listen to the EICO Hour, WABC-FM, N.Y. 95.5 MC, Mon.-Fri;, 7:15-8 P.M.
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FM-AM STEREO TUNER ST96
Kit $89.95 Wired $129.95

Includes Metal Cover and FET

70-WATT INTEGRATED STEREO AMPLIFIER ST70
Kit $94.95 Includes Metal Cover Wired $149.95
40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $129.95
ST96: FM and AM stereo tuners on one com-
pact chassis. Easy-to-assemble: prewired, pre-
aligned RF and IF stages for AM and FM.
Exclusive precision prewired EYETRONIC®
tuning on both AM and FM.

FM TUNER: Switched AFC (Automatic Fre-
quency Control). Sensitivity: 1.5uv for 20db
quieting. Frequency Response: 20-15,000 cps
+1db. Multiplex-ready: Regular and MX out-
puts built in.

AM TUNER: Switched ‘‘wide” and ‘‘narrow”
bandpass. High Q filter eliminates 10 k¢ whistle.
Sensitivity: 3uv for 1.0V output at 20db S/N
ratio. Frequency Response: 20-9,000 cps
(""wide'"), 20-4,500 cps (‘'narrow").

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

ST70: Cathode-coupled phase inverter circuitry
preceded by a direct-coupled voltage amplifier.
Harmonic Distortion: less than 19, from 25-
20,000 cps within 1 db of 70 watts. Frequency
Response: =+-14db 10-50,000 ¢ps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than 19,
from 40-20,000 cps within 1 db of 40 watts.
Frequency Response: #-14 db 12-25,000 cps.
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© 1962 Electronic Instrument Co., Inc.
3300 N. Blvd., L.1.C. 1, N.Y.

NEW FM MULTIPLEX
AUTODAPTOR MX99
Kit $39.95

Wired $64.95

Cover optional $2.75

An original EICO
contribution to the art of
M Multiplex recoption.

(Ptet Pending)

Designed for all EICO FM exjuipment (HFTS0,
HFT92, ST96) and any other component qual-
ity, wide-band FM tuners having multiplex
outputs, the new MX99 incorporates the best
features of both matrixing and sampling tech-
nigues. It is free of phase-distorting filters and
provides the required, or better-than-required,
suppression of all spurious signals including
SCA (67kc) background music carrier, re-
inserted 38kc sub-carrier, 19kc pilot carrier and
all harmonics thereof. This is very important
for high quality tape recording, where spurious
signals can beat against the tape recorder blas
oscillator and result in audible spurious tones
in a recording. This adaptor will synchronize
with any usable output from the FM tuner and
will demodulate without significant dictortion
tuner outputs as high as 7 volts peak-to-peak
(2.5 volts RMS).

The MX99 is self-powered, provides entirely
automatic stereo/mono operation and includes
low impedance cathode follower outputs to per-
mit long lines. An indicator lamp turns on when
the station selected is broadecasting multiplex
stereo. A separation of 35db between channels
is typical across the entire audio spectrum. An
over-all gain of unity is provided from input to
output on both stereo and mono.

1
: EICO, 3300 N. Blvd., L.I.C. 1, N. Y. A3
[ Send free 32-page catalog & dealer’'s name |
| [0 Send new 36-page Guidebook to HI-FI for
| which | enclose 25¢ for postage & handling. |}
I Name }
: Address 1
] O 7 e s e e, Zone ... State.cccs

QOver 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.
Add 59 in West,

G

Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13
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Preserve the Genius
of the Mast OIS wcith the

i

Natural Sound
of M

Rglapdberg

/ 3498.

MODEL 6 3 SPEED 4 TRACK

STEREO RECORD/PLAVBACK TAPE DECK

The remarkable features of this superb
unit speak for themselves —records 4
track; plays back 2 and 4 track stereo
and mono; records/plays back FM
Multiplex Stereocast with magnificent
clarity, even at 334 ips. Permits sound-
on-sound, track adding, direct monitor
from source or tape; has push button
controls, three separate Tandberg en-
gineered precision laminated heads,
hysteresis synchronous motor; installs
into HI-FI system. Price $498. Remote
control “F>” model also available.

MODEL 65 ::0cc0 < racx
STEREO PLAVBACK TAPE DECK
Another Tandberg triumph — for pure
playback of 2 and 4 track stereo and
mono tapes with finest frequency re-
sponse. Extremely versalile; facilities
for adding erase and record heads.

Price $199.50.

Tandberg remains unchallengad for
clear, ecrisp, natural sound!

“Tand berg OF AMERICA.INC.,

B THIRD AVENUE, PELHAM. NEW YORK

14

and in the country, a hundred miles away,
with fringe-area reception at its most
deadly. I can sum up the 602M major quali-
ties in just two observations.

Pirst, it has the essential quality for
stereo reception, the absolute necessity-of-
necessifies. SEPARATION, La Vaughan
sold me not only on Pilot but on stereo
broadeasting, all in the space of a few
moments! I owe Pilot a real debt of thanks
for bringing me then, after so many months
of doubt, the first absclutely conerete evi-
denes that stereo broadcasting does, truly,
honestly, without the slightest doubt, pro-
duce real stereo.

Moreover, Pilot resolved another heavy
lzyman’s doubt that had bothered me (and
bothars others, I am sure). Even with a
minimum signal—and a vast roar of back-
ground noise—the separation was excellent,
I lLad wondered, perhaps innocently,
whether separation in any way depended
upon signal strength, (I now kuow that
separation can be traded, in the designing,
for certain other desired features—if you
want them.) Well, it doesn’t. Ask Pilot.

Jet Roar

Secondly, that much-diseussed 17-db loss
in cffective sensitivity as between stereo
reception and mono reception of the same
signal ig a stark reality. The Pilot 602M
in its role as a moderate-cost but earefully
designed over-all performer is not particu-
larly sensitive. Sensitivity is only one of

| many desirables, remember, and not always

needed, either.

In my country home I found that this
tuner behaved moderately and nicely on
FM mono, receiving dozens of distant sta-
tions with complete limiting and perfeet
silence, picking up the weak ones with
varying degrees of steady hiss and/or
swish-swish (interference from planes),
exactly ag might be expected. My ultimate
sensitivity test, my own weak signal from
New York's WNYC 100 miles away, was
marginally audible on the Pilot sometimes
quite clear, at other times fading to noth-
ing., That's nothing new, you may be sure!
It happens with most tuners.

However, on multiplex, as expected, the
thin margin of useable reception I had on
hand at this erifically distant range was
drastically reduced. The hiss became a
giant roar, like a nearby jet plane, an im-
mense increase in a heavy bass “rumble.”
Net result was that though I could pick up
New York stereo at 100 miles via Pilot, I
could not eliminate the background noise
to the point where the reception was prae-
tical, (I could hear the stereo separation—
definitely and reassuringly. Remember
that.)

WTIEM, our New York all-weather 24-
hour stereo station, was always audible
but was not quite strong enough to limit
the stereo noise background. WQXR's Bos-
ton Symphony “live” broadeast (via tape)
was considerably weaker, come Saturday
niglt. I could just about make out the
nusic, and confirm that the stereo sound
still was there. Five minutes of the jet roar
was all I could take of that. And nobody
else around the Fast seemed fo provide any
stereo for me on the occasions when I tried
stereo hunting, right across the band. Not
a thing. It's amazing, I'm sorry to say, how
littlz stereo there is on the air, even now.
Again—this is only to bo expected. Let’s
be realistie. 24 hours a day is an awful lot
of time to fill when fhe hours, days, weeks,
months insist on mounting up relentlessly
withont a break. Still—don't count your
sterao chickens too fast. There aren't very
many of them, yet.

Let’s be realistic, too, about Pilot’s 602M
and a good many other stereo tuners that
fit in the same moderate and popular inter-
mediate category. I said the Pilot was
“honest.” T mean just that. If I am right,
Pilot could have reduced some of this huge
roar on weak stereo signals by compromis-
ing the stereo itself. (Anybody can do it,
of course, by throwing in a low-end filter,
to reduce the roar to a hiss; but that also
cuts out the bass in the music.) I’m not
enough of a techunician to know at this
point what is involved in the adjustable
design parameters here, but I am confident
that Pilot’s insistence ou real, 100 per cent
stereo separation even at the possible ex-
pense of some extra noise as compared with
standard (mono) I"M, is both an honest ap-
proach and a highly valvable one, After
all, we are buying stereo and we want the
most of it there is. More sensitivity—with-
out stereo compromise—would help, though.

Let’s not underestimate this need for
extra sensitivity in multiplex stereo recep-
tion. It is a drastic need, for all weakish
reception and in all fringe areas. On the
other hand, in most urban or near-urban
areas—which means just about anywhere
within 30 or 40 miles of a strong station—
the sensitivity factor is not so important.
There is plenty of reserve and more, in any
reputable component tuner—though I
wouldn’t say as much for some of the weak-
sister FM receivers of the table-model sort
DPve had occasion to run into.

(My Connecticut meighbor has an T'M
nono table model, with built-in aerial,
around 200 yards from my house. I can tune
some 60 FM stations (mono) via any
normal, medium-sensitive I'M tuner plus
my rotating house-top antenna. Neighbor
M. can get exactly one local station, rather
faintly. Fortunately, its a “‘good music”
station and his wife loves it. The thing just
plays, all day long, in the kitchen, sitting
catty-corner to get the best reception. Turn
it halfway around and there’s no FM at
all.)

Moral: Beware of fringe reception if you
buy stereo; get the most sensitive tuner
you can possibly pay for. But if you are
in a normal location with good, strong sig-
nals, receivable on an ordinary folded
dipole inside the house (or if you have a
better antenna outdoors or in the attic that
gives the equivalent), youn can buy a Pilot
or similar tuner with sxpectation of com-
plete background silence on I'M broadcasts
—and via the Pilot I can guarantee, first-
hand, that you will hear sterco.

I note that the same basic Pilof circuit
is available in other forms, including the
conversion unit, which if I am right should
“work” with virtually any mono tuner.

- * *

I note also that current issues of Aubio
are so full of stereo multiplex tuner ads
that I am left gaping with astonishment,
and hope that you-all out there understand
two things. First, that T am unable to
try ’em all, not even in a year, let alone
day after tomorrow. And, second, that I
chose Pilot for preliminary trial last fall
beeause the Pilot company did get into
practical production (as opposed to adver-
tising) very quickly ard, last autumn, was
clearly one of the few companies out in
front in the big race. Things have changed
—mnow there are rivals on every hand, as
yon may see by looking about you on these
pages. I trust that my early experience
with Pilof will serve usefully for you lay-
man readers, whatever brand of tuner you
try out for yourself, as of now. =z
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Highest Output For Best Quality

Professional Quality Basic Amplifier
With Amazingly Low Distortion

100 - Watt Basic Amplifier Model HF-90M

Silicon diode with high regulating capability is used in rectifier circuit to
produce a powerful cutput of 80 watts without distortion. This unit is so
compact that it may be conveniently installed or moved around.
Onc of the most distinguished features of the HF-90M is superb low-
frequency characteristics which are rarely found in other amplifiers. The
distortion-free output (distortion reduced to 1 %) is 75W at 30 cps and 50W
at 20 cps.
This amplifier uses a large output transformer with a core of 5'4” x4 X,
137, the same in size with that of a power source transformer, Such a
large output transformer usually has rather poor high-frequency charac-
teristics and it is difficult to apply negative feedback. [n order to overcome
such defects, this amplifier has specially designed tertiary coil so that a
great deal of stabilized negative feedback may be applied.
The HI-90M is the best professional type basic amplifier featuring exceedingly
powerful output, superb tone quality, highly stabilized performance and com-
pact size.

» Model HF-90MH provided with a terminal for high impedance output (200
ohm) and an output terminal for monitoring is scheduled to be placed on the
market together with Model HF-90M.

Specifications:

Elactron tubes: 3 tubas, 2 silicon diodes, Selanium
rectifler

Circuit systom: 6CA7PP Fixed bios

Gain: 0.9V, BDW at 1Ke

S N ratio: More thon 75db

Output terminol: 4, 8, 16 ohm

Maximum oufput: 100W

Distortionless output: 80W (Lees than 1% distor-
tion at 1Kc)

Frequency characreristics: 20 ¢/s—30Kc % Idb

Residual noisa: Less than 1.5W (al the lowest level)

Yoltoge: 100, 117V (chongeable)

Powar consumplion: 200W

Dimensions: 14.7/1670A) 5. 8.1/14%(D) 1 7-1/167(H)

Weight: 33.07 lbs

$M-Q300

Superb Hi-Fi Sound from Newly Designed Circuit
40-WATT FM/AM/AM
STEREO TUNER AMPLIFIER

SM-B201
Standard Type Specially Emphasizing Stability
28-WATT FM/AM/AM
STEREO TUNER AMPLIFIER

SM-B200A

Disc Reproduction Noise [s Eliminated
24-WATT FM/AM/AM
STEREO TUNER AMPLIFIER

Distributors:

Canada: Importhouse of Canada
Scarboro, Ontario
Singapore & Malaya:

Hwee Seng & Co.
Beach Road, Singanore

FIONEER ELECTRONIEC CORFORATION

AUDIO e MARCH, 1962

5, Otowacho é-chome, Bunkyoku, Tokyo, Jopan
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EDITOR'S REVIEW

PERFORMANCE, si!

N THE PAST FEW YEARS high-fidelity compenents have
I achieved quality levels which are truly remarkable

—for instance, we noticed in the process of putting
together our Test Bquipment Roundup in the January
issue that the residual distortion of some laboratory-
type test instruments actually is as great as the lotal
distortion of several available components. Tube com-
ponents, that is!

Now, however, there is much talk about the inevi-
table and imminent transistorization of components,
Aceording to the conversations we have heard the
changeover is supposed to occur within the next three
or four years. Well, perhaps these predictions are
correct but we can’t help wondering, in view of the
unusually high quality of existing tube equipment,
why it is necessary to abandon known excellence for
the ““wee eleetronic wonders?’’ Even more to the
point, will transistorized equipment perform better
than, or as well as, existing components in the equiva-
lent category? It seems to us that unless the latter
question is answered affirmatively, transistorization
will be a step backwards.

We do not deny the important virtues of solid-state
devices; smaller size, less weight, and reduced heat.
But these qualities must necessarily take a back seat
to performance in high-quality components.

Don't misunderstand, we are neither saying that
transistorized components are necessarily worse than
tube components nor that conversion to transistors is
undesirable; what we are saying is that the decision
to convert should be based primarily on performance.
And reliability. And serviceability.

STANDARDS

Recently we visited a local audio emporium to pur-
chase a resistor or something, and overbeard a conver-
sation which disturbed us somewhat. In effect we heard
a salesman saying that the IHFM (Institute of High
Fidelity Manufacturers) rating system for amplifiers
(music power) was not as valid as the rms rating.
‘Whether or not he is right about amplifier ratings (we
have commented upon this in the past), and whether
or not he was trying sincerely to help a customer,

16

we are inclined to believe that the over-all effect is
harmful.

Tirst of all, the basis for an industry-wide standard
is that it be aceepted and used by the entire industry.
Because such standards exist, the consumer can be
confident that a 20-watt amplifier will not change in
power from store to store. The manufacturer can be
confident too.

Now, what if the standard is inadequate in that it
does not truly standardize the qualities it purports to
malke standard? It seems to us that the proper pro-
cedure would be to fight hard to change the standard
—not tear down the sysfem of standards! Indeed, it
is vitally important for the consumer to insist on the
use of these standards—they are one of the best yard-
sticks available to him.

As an interesting footnote, recently the Magnetic
Recording Industry Association set np an eleven-man
Standards Committee in order to assure consistent
high standards in the tape industry. Another step in
the right direction.

MEMORABILIA

Fifteen years ago, come May, Aupio (then called
Aup1o ENGINEERING) started a course of events which
Las inexorably led to the magazine (and industry) as
we know it today. In the course of these fifteen years,
many exeiting events have occurred and Aupio read-
ers have participated in them. In our May issue we
will devote a considerable amount of space and effort
to retelling those eventful years. In order to make
this as meaningful and interesting as possible, we in-
vite each of you to participate—to send us photo-
eraphs or other docwments which would shed light on
the growth of the high-fidelity field. (We promise to
use them gently and return them quickly.) Naturally
the most useful photographs would show some of the
early equipment as well as the important events,

In addition, we invite you o gaze into your erystal
ball and predict what you think the next fifteen years
holds in store for the high-fidelity field. Do not feel
restricted, make your predictions as technical or non-
technical as you wish or are capable of. We will tabu-
late all the predietions and report the results in May.
Rifteen years from May it will make interesting read-
ing for any of us still around.
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COMPARES....

\%!.'f e *’m-

to his...

SITANTION

stereo fluxvalve pickup

PICKERING & COMPANY INC. offers the stereo fluxvalve pickup in the following models: the
Calibration Stondard 381, the Collector’s Series 380, the Pro-Standard Mark |l and the Stereo 20.
Priced from $16.50 to $60.00, available ot audio specialists everywhere.

" FO R T HOGS E WHO €AN 'HEAR T HE D SEVE TSR SR FINGRC 1

Pickering and Company—Plainview, Long Isiand, New York
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BELL

ELEPHONE
LABORATORIES...

The fundamental capabilities of pulse transmission are under study at Bell Labora-
tories. At a transmission yate of 200 million bits per second, for eéxample, PCM
could simultaneously transmit 3000 telephone conversations on a single circuit.

AN INTRIGUING DEVELOPMENT IN TELEPHONE TRANSMISSION

Bell Laboratories engineers have applied a method of
transmitting telephone conversations which uses a series
of ON-OFF pulses rather than the continuous electrical
signals generally used since the time of Alexander
Graham Bell’s first famous message.

The method is called Pulse Code Modulation. With
PCM the telephone caller's voice is sampled every
1/8000th second. Each sample is then encoded into a
series of ON or OFF pulses, and these pulse groups are
sent over the regular telephone line. Spaced periodically
along the line are repeaters which clean up and amplify
the pulses. At the receiving end the pulse groups are
decoded and the caller’s voice is reconstructed.

Since the pulses are of very short duration, it is pos-
sible to interlace many different voice messages and send
them all over one line. For example, in a PCM system
now operating between Newark and Passaic, N. J., a single
pair of wires carries as many as 24 one-way voice signals.

Other systems for carrying more than one voice signal
over a single telephone line have been developed and are
in widespread use. PCM, however, provides special advan-
tages, for example, in cable circuits connecting telephone
offices in a congested metropolitan area.

PCM in its present practical form for cable circuits
has been made feasible by Bell Laboratories’ invention
and development of the transistor, the key element nec-
essary for a small economical system.

Currently, PCM systems carrying much larger bundles
of communication channels are under study at Bell Lab-
oratories. The goal as always is the improvement of Bell
System communication services.

BELL TELEPHONE LABORATORIES

World center of communications research and development

WWW-ammernceatadiohistery. com
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A High-Quality

Stereophonic Mixer

ROBERT GERBRACHT*

The avid tape recordist can improve his recordings by use of a mixer. Here is one
that will mix four stereo channels (two each high and low level) or eight mono.

OR A WIDE VARIRTY of reasons it is
F sometimes desirable to employ several
input signals simultaneously. Such
instances occur most often during re-
cording—adding spoken eommentary to
recorded musie, sound-on-sound tech-
niques, and other special effects. When
more than one input source is employed
it is necessary to supply means of switeh-
ing from one to another, controlling the
amplitude of the sigrals, fading them in
and ouf, and mixing them as desirved. It
1s the purpose of the mixer to perform
these operations smoothly and without
noticeable discontinuities in the output.
Mixers come in all sizes and forms
depending upon their projected use.
They may be divided into classes de-
fined by the inputs: high or low im-
pedance, constant or variable impedance,
high or low amplitude. Further diversi-
fleation arises according to whether or
not amplification is provided dwring the
mixing proeess. By and large cqualizo
tion is applied before the mixing stages,
but even this funetion may be performed
simultaneously with the mixing.

The dividing line between high and
low impedances for the purposes of this
article will be taken as some few kilohms.
Obviously the dividing line is somewhat
vague—in practice, however, things are
much improved, for there is a gap in
the range of impedances of commercial

* 815 8. Chester Ave., Pasadena, Calif.

Fig. 2. The “common-plate’ mixer.

devices hetween about 600 ohms to
perhaps 10,000 ohms. A similar situa-
tion exists in the case of signal levels—
the dividing line may be taken as perhaps
50 my, although 20 mv would be a large
“low-level” signal, and perhaps .1 volt
is closer to usual “high-level” signals.
It is up to the mixer to accomodate the
wide latitude of impedances and output
levels and to function properly through-
ouft as broad a range as possible.

Design Considerations

The most common signal sonrces are:
high-level high-impedance (tuner, pre-
amplifier output, ceramie eartridges, and
so on); low-level high-impedance (mag-
netie cartridges, some microphones) ; and
low-level low-impedance (other mi-
crophones). High-level low-impedance
sonrees are rarely found outside of the

Fig. 1. The completed mixer.
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usual 600-ohm studio Line. For con-
venience and simplicity we will consider
only high-impedance sources. Now the
signals to he mixed must be of the same
order of magnitude; hence low-input
signals must be amplified to the level
of the high-level inputs before mixing.
Sinee preamplification is necessary at
any rate, the output then being high
impedance, the choice of a high input
impedance mixer in no way limits the
versatility of the device. It is only neces-
sary to provide a suitable means for
amplifying the low-level signals by a
faetor of perbaps 40-60 db, taking pains
that the input impedanee of the pre-
amplifier matches that of the signal
souree.

Magnetic cartridges require equaliza-
tion and should be terminated in a fixed
impedance (usually 47,000 ohms). With-
our further discussion it is assumed that
the signal from such a eartridge will he
amplified and equalized In the usual
fashion and presenfed to the mixer as
the (high level) ontput from some pre-
amplifier. Mierophones require no equal-
ization—preamps suitable for high im-
pedance microphones are included in
the mixer deseribed in this artiele. Al-
though low-impedance mierophounes are
often superior to their higher impedance
counterparts, the microphone may be
terminated in a suitahle transformer and
the output changed to high impedance
with little trouble and moderate expense.
Alternately, the outpnt may be sent
through a transistor cirenit in the
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1|

I
: AND SO ON
1

Fig. 3. The “ancde-follower” mixer.

contact the signal must be on the order
of at least 100 mv, i.e. a high-level
signal. Hence all low-level signals must
be amplified before the attennator. This
is no drawback, however, since ampli-
fication of low-level signals is necessary
before mixing anyway.

Probably the most popular and com-
mon type of multi-input mixer-ampli-
fier is the common-plate circuit shown
in ig. 2. This cireuit has the advantage
of complete isolation between inputs—
no amount of change in the levels of
any input has any effect on that of any
other, an important requirement for any
mixer, On the other hand, one tube seec-
tion is required for each input. An
alternate design, Fig. 3, utilizes plate-

(I

Fig. 4. The equivalent circuit of the common-plate mixer for n inpouts.

grounded-base configuration which bas
the properties of low-input impedance
and high-output impedance. From here
it may proceed to the high-input im-
pedance preamplifiers. Finally, the ont-
put of the mixer may be sent to a cathode
follower, thus removing any need for
constant output impedance. These con-
siderafions simplily the design of the
mixing stage considerably.

For a mixer to be a mixer it must
have at least two signals to mix—each
signal may be high level or low level.
This dictates at least four inputs. The
demands of stereo double this number.
Unless the degree of attenunation must
be precisely knewn, simple potentiometer
type attenuators may be used Instead
of costly step-type controls. However to
override the mnoise from the moving

grid feedback in an “anode-follower?”?:?
arrangement to achieve isolation and
mixing. However complete isolation is
not gained, for grounding one inpnt may
alter the output of another signal by
some 2-3 db. The common-plate circuit
is employed in the mixer deseribed in
this article.

Theory of Operation

Figure 4 shows the equivalent eirenit
of the common-plate configuration for »
inputs. Ry is the common-plate load
while », and & are the tubes’ plate re-
sistance and awplification faector, res-

1 Charles P. Boegli, “The Anode Tol-
lower,” Avplo; Dee. 1960, p. 19.

2 Dopald L. Shirer, “Feedback Tech-
niques in Low-Level Amplifiers,” Auvpio;
May 1961, p. 19.

pectively (tubes assmned identical).
Here e, is the signal output while &; is
the jth input signal. Cathode resistors
are eliminated for simplicity. Then

ne, +ir,=uey tigrp= . . . =—ipRy
where ip=i,+1,+is+ . . . +1i, Hence
wo(ey+es+ ... key) +
rp(iy+is+. .. +iy) =—ipaRy,
so that 1 (e, +eat ... +e,) =
—1-71(7»+7)RL).
But e, =irRy, so that ¢,=

._711, L - =
i L(e,.eg+....e,.)
Eq. (1)

From this it is seen that all signals
are mixed evenly and also that any
given input is amplified by a factor

A=—pR,/(r,+nRy) Egq. (2)
This compares with the usual expres-
sion for a triode amplifier gain A=
~uR./(r,+Ry) so that the gain is
altered by the factor (rp+Ryp)/(r,+
7nRy). Yor triodes this often approxi-
mates 1/n indicating that amplification
is markedly lessened in the mixer. More-
over, due to the shunting of the load
resistor by the plate resistance of the
various tubes it is evident that the ont-
put voltage for some given amount of
distortion is reduced in the ratio r,/
[rp+ (n—1)Ry] from that of the single
amplifying stage. But as the output
from the mixer need be only a few volts
this limitation is not serious.

Circuit Details

Figure 5 shows a block diagram of the
mixer. Low-level signals are amplified
43.5 db in a cascode preamplificr. The
two low-level inpuls and the two high-
level inputs are then mixed in velative
amounts depending on the settings of
the level controls. Over-all gain for the
two channels is adjusted by a ganged
volume confrol. A simple switch changes
the dual 4-input mixer into a single 8-
input mixer with a variable resistor
serving as a separation control. At this
point information is taken from each
channel and delivered to an amplifier
stage and then to a VU meter which

LEVEL
LOW | FREAMP METER AMEL
2 AND
o ATTENUATOR
3 -
a5 VU METER
LOW 20— PREAMP
J MASTER =
2« GAIN
X o 2 CATHODE
— X -
HIGH 10— ; s A FOLLOWER 2 R
T
2 E i SEPERATION
‘l_ I
) =+ STEREO 4-INPUT/
HIGH 20— } MONO 8-INPUT
L<tim I
2 GANGED TO CHANNEL B
i CHANNEL B MASIER GAIN
Fig. 5. Block diagram of the mixer (channel A only).
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serves as a visual monitor. A cathode
follower completes the cireuit.

Figure 6 presents the schematic dia-
gram of the mixer. Only one channel is
indicated, the other being identical. The
low-level preamp is an almost standard
cascode amplifier followed by a voltage
amplifier and d.e.-coupled cathode fol-
lower. The function of the 120,000-ohm
cascode plate resistor has heen deseribed
by Shirer?. A gain of 150 is delivered by
the two tuhes. The cascode tubes V; and
V, ave 12AY7’s, a premium low-noise,
low-microphonic tube especially de-
signed for low-level amplification, while
the cascode cireunit is used for its low-
noise characteristics. One per cent de-
posited film precision resistors are used
throughout the preamps to ensure low
noise. Well filtered d.c. is applied to the
filaments of all preamp tubes operating
at low-signal levels. Regulated B+ is
used throughout to provide exceptional

stability and low-hum levels. Large
amounts of feedback are applied in the
preamps, ineluding the wunbypassed
cathode resistors, cathode to cathode
feedback from V,y to V., and, indeed,
the basic design of the cascode cireuit
itself. The output from the preampli-
fier is flat within 1 db from below 5 c¢ps
to 175,000 e¢ps. The cathode resistor of
the cathode follower output from the
preamplifier is a 100,000-ohm pot and
serves as the level control. A spst switch
erounds the output when no signal is
present.

The high-level inputs go directly to
similar 100,000-ohm pots and on-off
switehes, and then directly to the mixer
tubes.

The mixer cirenits are identical for
high-and low-level signals with the ex-
ception of the grid resistors and coupling
capacitors of the low-level stages. Two
12AX7’s are common-plate coupled. For

these tubes w=100, r,=80,000 ohms, 50
according to Eq. (2)

_100x27
B0+4x27

Unbypassed cathode resistors supply 5.2
db of inverse feedback and the resultant
gain is 8.

The mixer output is coupled through
the .5 pf capacitor to the 100,000-ohm
master gain control and the grid of the
cathode follower, The latter has a gain
of .9 which serves to make the over-all
aain for low-level signals exactly 1000,
and 7 for the high-level pickups. Two
partially isolated outputs are supplied
so that, for example. an audio amplifier
and tape recorder may receive the signal
with output being available at one output
jack even if the other is gronnded, which
sometimes is done in equipment when
the mput is not being used. The outpub
impedance is approximately 10,300 ohms

14.4
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Fig. 6. Schematic of the mixer (only one channel shown, the other is identical).
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Fig. 7. Schematic of a power supply for the mixer.

which permits the use of an ountput
cable with a shunt capacitance of up to
750 pf hefore the highest andio fre-
quencies are noticeably attenuated. This
corresponds to an output cable length of
approximately 30 feet.

When the mixer is employed in the
S8-inpnt configuration the over-all gain is
reduced by a factor of 2 if the separa-
tion eontrol is completely shorted. When
this control is fully open the signal in-
jected into the altexrnate channel is about
15 db below that of the original channel.

Input to the meter circuit is from three
points. Switches on the front panel send
the signal on any or all of the mixer
grids through the meter, or the total
output of the mixer may be monitored.
In the latter position a voltage divider
consisting of the 120,000 and 820,000-
ohm resistors takes account of the gain
of the wmixer stage and eliminates the
necessity of changing the metfer sen-
sitivity switch. A third position 1s
supplied for any external signal, such as
that from an audio preamplifier. The
meter circuit consists of a voltage am-
plifier, a step-type attennator, cathode
follower, and the VU meter itself. Tube
Vs, has a gain of 60 with sufficient
bandpass to cover all audio frequencies.
The signal is then coupled through the
cathode follower to the meter. The am-
plifier and attenuator permit the meter
to register on scale to a wide range of
input levels and effectively eliminates
the loading effect of the VU meter on
the line. The switeh positions are labeled
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by the input signal voltages necessary
to give “0” VU deflection on the meter.
The resistors of the attenuators were
hand picked from a box of standard 10
per cent resistors to ensure their proper
values. For example, the 550,000-ohm
resistor is actually a 560,000-ohm resistor
with somewhat low resistance.

The power supply for such a device
must be carefully designed. Hum can-
not be tolerated with such low-level sig-
nals, Direct enrrent on the filaments is
essential to low-hum operation—regula-
tion of the filament supply is helpful,
but not absolufely necessary. On the
other hand, regulation of plate voltages
18 necessary for long-term over-all oper-
ational stability. It goes without saying
that hum on the B+ line munst be in-
significant. The mixer requires a + 225
volt regulated supply at about 65 ma,
and filament voltages. In the actual con-
struetion of the mixer a slightly modi-
fied comnerecial power supply was used
with regulated ontputs of + 2235, +150,
and —-170 volts. The negative supply at
150 ma was used fto supply regulated
filament voltages with a series string
arrangement to all tubes except those
in the meter circuits. (If such an ar-
rangement is used care must be taken to
ensure that the 12AY7s are stacked
toward the ground side of the line—
otherwise the filament-to-cathode voli-
age ratings may be exceeded.) The
12AX7’s will tolerate 200 volts between
filament and cathode and thus way safely

WWW. akherieaniadimhiestaory com

be placed at the upper side of the fila-
ment supply.

A considerably simplified power supply
circuit is shown in Fig. 7. Here an
isolation transformer, 7,, supplies 117
volts of a.c. at an easy 150 ma. This
1s rectified in a typical full-wave bridge
and filtered. This supply sends well-
filtered d.c. to the eight preamp tubes
operating at low-signal levels. The other
tubes and the various pilot lamps are
powered from the usual 6.3 volt winding
of transformer 7,. Plate voltage is also
obtained from this transformer. After
rectification and preliminary filtering
the output passes through a standard
series voltage regulator. The series regu-
lation tubes V;; and V,, are each rated
at 35 ma. The error signal is applied to
the grid of V,; a high gain amplifier,
through fhe sliding arm of the 20,000-
ohm pot which permits accurate adjust-
ment to +225 volts. A preminm 5651
gas VR tube provides a stable reference
voltage and completes the tube comple-
ment of the supply.

Construction Details

Two views of the mixer are shown in
Figs. 8 and 9. The construction of the
mixer employs a few techniques worthy
of mention. Careful attention was given
to shielding of the low-level stages—the
power supply is isolated by shields
across the width of the chassis, fop and
bottom, and shielded cables are used
wherever long signal leads are required.
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Such leads are found only at the inputs,
however, becanse pots and switches have
been positioned near the tubes they serve,
thus elimating the usual (and intermin-
able) number of long leads to the front
of the chassis and back. Brackets bolding
the pots have been used, with extension
shafts bridging the gap from the pot to
the front panel.

For low noise operation precision car-
bon-film resistors were used exelusively
in the preamp stages, with 1 watt re-
sistors thronghout the remainder of the
construction. Phone plugs are used in-
stead of the usual phono plugs. This
permits a more positive connection and
algo allows the inputs to be shorted when
no plngs are in the sockets. It is import-
ant that high quality components be
used, especially for the potentiometers,
otherwise the sliding contact may injeet
appreciable noise into the line. Shielded
tnbe sockets are also provided for mini-
mum hum, and a bottom plate completes
the electrostatic shielding.

In this particular eonstruction exten-
sive use was made of ceramic ferminal
strips which nnfortunately are not read-
ily available commerically. However, any
of the customary wiring techniques using
terminal boards, printed eireuits, or good
point-to-point wiring may be satisfac-
tory. The ordinary phenolic terminal
strips may also be employed with good
results at some sacrifice in space eeon-
omy. While the chassis width is deter-
mined by standard raek panel widths, the
depth behind the front panel is arbitrary
to a certain extent. The meter eirenit
may be placed on a front subpanel as
in this construetion (Fig. 8), or posi-
tioned on the main chassis of a deeper
model. Aside from these particular hints
standard wiring practice should be fol-
lowed for satisfactory results, While not
a complex project, the mixer is rather
involved, and should be approached with
caution by those with limited experience.
On the other hand, those familiar with
building projeets can reasonably expect
to achieve a pleasing result with no more
than the usual trauma.

The mixer is built on a 17-in. chassis
for standard 19-in. rack mounting, al-
though an alternate panel was construe-
ted and the completed instrument placed
in a wooden case for aesthetic purposes.
A familiar problem to the home con-
struetor is that of capping a successful
project with a front panel worthy of the
electronies behind. In this case the bare
chassis front and subpanel are eovered
by an aluminum panel, with proper cut-
outs, which is sprayed flat black. The
front panel itself is of Plexiglas, Control
designations were etched on fhe rear of
the Plexiglas, and edge lighting is em-
ployed with lamps loeated at the edge of
the Plexiglas. The VU meters are also
illuminated. Brass plates are employed
on either side as a convenient way of an-
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choring the eight toggle switches. Deeals
were used to complete these, and the
brass pieces then covered with laequer.
A polished brass bar divides the panel
horizontally, with brass knobs purehased
form a well-known component manufae-
turer completing the front panel design.
The finished chassis is slid in from the
rear and bolted to the cabinet bottom.
The resulf is shown in Fig. 1.

Operation and Performance

The rated ontput of the mixer is taken
to be 1 volt. This is sufficient for nearly
all purposes—if not, the mixer will de-
liver outpuis up to six volts without ap-
preciable distortion, The sensitivity for

MESEE L ¥ wvewwe e i

Fig. 8. Top view of the completed mixer.

Fig. 9. Bottom view of the completed
mixer.

rated ountput using the low-level inpufs
is then 1 mv—for the high-level inputs
the sensitivity is 150 mv. The signal-to-
noise ratio for the low-level inputs is 54
db, corresponding to an effective noise
input of 2 pv. Hum is well below this
thermal and tube noise. At the high-level
inputs the signal-to- noise ratio is 85 db.
These figures all correspond to the
stereo, 4-input configuration. When the
mixer is nsed as a single-channel 8-input
mixer the output is reduced by a factor

of two. Thus the sensitivity of the mixer
changes to 2 my or 300 mv, and the sig-
nal-to-noise ratio improves by the corre-
sponding 6 db.

The frequency response of the mixer
is shown in Fig. 10. It is evident that the
output is essentially flat up to and be-
ond 100,000 cps. and to below 5 cps.
This result is independent of the inpnut,
for the low-level stages have flat re-
sponse well beyond these limits.

At this point it may be proper to con-
sider the matter of distortion. Figures
on distortion—harmonic and intermodn-
lation—are diffienlt to come by. With
such low power applications distortion
in a properly designed amplifier will
not exceed a few tenths of a per cent,
even at the extreme ends of the audio
spectrim. Graphs of harmonie distortion
vs. frequency are rather nninteresting—
they generally consist of a horizontal
straight line. Even the ordinate of this
line is indeferminate if high quality
equipment is not available, capable of
measuring distortion levels on the order
of .1-.2 per cent. This is the situation
in this case. The only remarks on dis-
tortion consist in the faet that the dis-
tortion is certainly less than .3 per cent
throughout the andio range and at out-
puts of nup to six volts.

Crosstalk is an important character-
istic of a mixer, for good isolation must
be achieved between various inpufs and
hetween the two channels. At 1000 eps.
feedtbrough is down 45 db between in-
puts of each channel, while between the
two stereo channels the crosstalk is 55
db down. At 10,000 eps. the above fig-
ures change to 35 db and 45 db respee-
tively. This iz sufficiently low to be
ignored.

The mixer deseribed above is a flex-
ible, unit offering complete control si-
multaneously over a large number of
inputs. The mixer may be used for many
purposes, of course, but its primary
utility arises during tape recording.
For the avid recordist some type of
mixer is practically mandatory and this
unit should fulfill the wishes of the most
exacting.

PARTS LIST—Mizer

The parts indjcated below are for one
channel only. Tor stereo the number must

(Conlinued on page 58)
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Fig. 10. Over-all frequency response with a low-level inpui: e;, =5 myv, e, =5 volts

(0 db).
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The Frequency-Response
Specification

MANNIE HOROWITZ

Frequency response is one of the most commonly quoted statistics
of a high-quality amplifier, Here’s how it is obtained and measured.

T 1S MOST LIEELY that the first char-
I actevistic reeognized by the audiofan

in relation to an andio amplifier is
frequency response—which can be de-
fined as the relative gain of the unit
over a range of frequencies. The sig-
nificance of this yardstick has not waned
with time, but other amplifier charac-
teristics have assumed a place of eqnal
importance.

The importance of a flat frequency
characteristie requires little diseussion.
It is quite obwvious that for acemrate
sound reproduetion, all frequencies
should be given “equal opportunity.”
Any frequency presented to the input
of an awmplifier should be amplified the
same amount as any other frequency
simultaneously presented at the same
input. There are several important ex-
ceptions to this ideal.

First, it must be realized that the
ontput from an equalized phonograph
or tapebead preamplifier is not uniform :
records and tapes are recorded to adhere
to a specific curve wherein some fre-
quencies are favored. During playback,
the amplifier must compensate for these
frequencies in order to provide an over-
all flat response from the source (phono-
graph record or prerecorded tape), the
transducer, and the amplifier. We will
discuss the measurements of frequency
response from the tuner input of the
preamplifier through the power output
seetion. The characteristic must be rea-
sonably flat when only these sections are
considered.

A second consideration is the fre-
quency range desired from the ampli-
fier in question. While many units will
have a flat response to several octaves
on either side of the audio spectrum
(assnmed here to be 20 eps to 20,000
eps), some amplifiers are designed for
limited bandwidth in the interest of
inereased stability and reduced noise.
The latter factor is especially true in
transistorized units, where handwidth
limifations are required to keep noise
measurements comparable with actual
andible noise reproduction.

Frequency response is usually meas-
ured in db although it can also be meas-
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Fig. 2. Standard meter face.

ured in terms of voliage or power. In
the latter cases, the numbers wonld be-
come astronomical. A brief review of db
is thus in order here.

The Decibel

The decibel is defined by the simple
equation :

db=1010g,, P,/P; Eq. (1)

where P,=ontput power from an awm-
plifier aud P; is the input power. Putting
this equation into another form, with
the logorithimic base being 10, yields:

ab=101%log P,— 10 log P Eq. (2)

During the frequency-response check,
the voltages fed to the amplifier (V;)
must be maintained at an equal level for
all frequencies. It is assumed that the
inpnt impedance (R;) of the amplifier
is not frequency sensitive. The latter
condition ean be assured by feeding the
signal from a low-impedance source.
The input power, P; is thus constant at
all frequencies hecause it is equal to
V#/R,;, two constants. The term 10 log
P; in Eq. (2) ean be replaced by a con-
stant. We will eall this constant K.

In these tests, all measurements re-
volve about the 10 log P, term. In the
actual test procedure, the K term is ad-
justed for a specific power reading at
the output of an amplifier, for some
frequency in the middle of the audio
range. The central frequency is usually

DECIBELS

Fig. 3. Logarithmically expanded scale.
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Fig. 4. Circuit used to measure frequency response.

1000 eps or 400 cps. Ten times the log
of the output power at all other fre-
quencies is compared with this reading
at 1000 or 400 cps. In the following
disenssion, 1000 eps is used as the refer-
ence frequency.

The equation for gain at 1000 cps is:

ab (1000 cps) = 10 log P, (1000 cps) — K
Eq. (3)

For example, let us find the difference
in gain (in db) at 100 and 1000 eps.
First, write the eounterpart of Eq. (3)
for 100 eps:

ab (100 eps) = 10 log P, (100 cps) — K
Eq. (4)
The db variation at 100 eps from the
reading at 1000 cps is found by sub-
tracting Eq. (3) from Egq. (4), if the
gain at 100 cps is greater than the gain
at 1000 c¢ps or subtracting Fq. (4) from
Eq. (3) if the gain at 1000 cps is greater
than the gain at 100 eps.
ab (1000 eps) =10 log P, (1000 cps) — K
—[db (100 cos)=10 log P, (100 e¢ps)
-K]
7. @b (1000 eps) — db (100 eps) = 10 log
P, (2000 cps) — 10 P,(100 cps) Eq. (5)

The input term drops out in the final
equation. The resulting equation involves
only the deviation of the log of the out-
put power at 100 eps from the log of
the outpnt power at 1000 cps.

Another way of expressing the dif-
Ferencc in gain at 1000 eps and 100 eps
18
P, (1000 eps)

Adb=10 log ——— =
2 29 P, (100 cps)

Eq. (6)

The measuring circuit at the output
of an amplifier takes the form shown in
Fig. 1. The output power is developed
across a load resistor, R, and measured
on a wide-frequency-range a.c. volt-
mefer. The power aeross the resistor is,
of course, V,%/Ry, where V, is the out-
put reading on the a.c. meter.

A straightforward procedure consists
of measuring the output voltages at 100
and 1000 cps ealenlating the power at
each frequency from V,#/R;, and sub-
stituting these into Eq. (6) to determine
the db difference at the two frequencies.
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Converting the equation to read directly
in voltage would be mnch simpler, saving
two ealeulations.

Consider the output power at 1000
eps to be equal to P, (1000 cps) =V 2
(1009 eps)/Ry, and the output power at
100 eps to be equal to P, (100 cps) =V 2
(100 c¢ps)/Ry. Substituting these into
Eq. (6) yields:

A db=10 log

V2 (1000 cps)/R
V,2 (100 cps)/R
=10 Tog (Y,, ({000 (.‘]).‘_-2) 2
Vs (100 eps)

V, (1000 cps)
=20 1 ) q. (7
4 ( V, (100 eps) > g (7)
in Cout (‘)

()

T % % ©

Fig. 5. Ideal level conirol, (A); more ac-
curate representation of a level conirol
in a circuit, (B); realistic circuit of level
control in conjunction with conventional
stereo balance control, (C).

Equation (7) can be used, assuming
that Ry at 1000 cps is equal fo Ry at
100 ¢ps. This is generally true if the
load resistor used in the test is non-
inductive. This formula does not hold
true if a speaker load is used, for the
load varies with frequency. All tests on
amplifiers are made assuming a constant
load at the output for all frequencies.

In Eq. (7), db is expressed as a ratio
of two voltages. If one voltage is known,
A db can be calenlated for any other
voltage from the equation. These db
values, representing different relative
voltages, can be printed on the meter
face, and read directly as in Fig. 2.

Reading db variation on this seale is
obvious. Set the outpuft for 0 db at
1000 eps on a convenient range. Read the
deviation from this 0 db at any other
frequency directly on the scale. If the
voltage 1s on the next higher range, add
10 db to the original reading while, if
you must switeh to the next lower range,
subtract 10 db. Every time you switch
from the original reference range, you
either add or subfract 10 db per range,
depending on whether the output is
higher or lower than the original.

If you use other than the 0 db as the
reference voltage, all other readings
must be referred to this new reference
as if it were 0 db. Thus, if —~2 db were
the reference reading at 1000 eps, a — 4
db reading at 100 eps indicates a loss
in gain of 2 db and a +2 db reading at
10,000 cps indicates an increase of 4 db.

Several factors may be observed when
comparing the voltage and db scales.
Doubling the voltage is the same as a
6 db increase while cntting the voltage
in half is a 6 db decrease. A voltage
factor of 10 is a change of 20 db. Dou-
bling the doubled voltage indicates a
second 6 db inerease or a total of 12 db
more than the original. Doubling the
original voltage three times (2% 2x2)
indicates in 18 db increase over the
original reading (6 db+6 db+6 db).
Similarly, 26 db (20 db+6 db) indicates
a voltage multiplication of 20: a multi-
plication by 10 is 20 db and a multiplica-
tion by 2 is 6 db, and 2x10=20 or 6 db
+ 20 db = 26 db. While numbers are multi-
plied, the db faectors are added.

Another type of a.c. meter, extremely
popular in the audio field, uses a sup-

INSUFFICIENT LOW-
FREQUENCY GAIN

SGUARE WAVE
fED TO AN
AMPLIFIER

EXCESS LOW-
FREQUENCY GAIN

HIGH-FREQUENCY
ROLLOFF

EXCESS HIGH-FREQUENCY
GAIN WITH RINGING

Fig. 6. Testing with a square wave.
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WIN EMPIRE'S 1™ ANNUAL ROUND-
THE-WORLD MURIC FESTIVAL (S

A ’Round-the-World musical trip, last-
ing 21 days, awaits the lucky winner
(and his guest) of Empire’s 1st Annual
Music Contest. Imagine...you’ll be
attending such greats as the Athens,
Dubrovnik, Bregenz, Salzburg, Bay-
reuth, and Edinburgh Festivals, You'll
be taken on personalized tours through
many world-famous cultural centers,
like Rome, Paris, and Munich; plus spe-
cial field trips, such as a tour of the
MGM factory in Hamburg, etc. And
best of all, this is at no cost to you!
Transportation, rooms, meals, tickets
and tours are pre-paid by Empire. ..
your host on this incomparable trip.
Your Hi-Fi dealer has complc!e itinerary.

OFFICIAL RULES

1. On an official entry lorm, or plain
stalionery, list all the outstanding features
(code letlers) of the New Empire Trou-
bador in their order of importance. Only
one enlry per person. Be suré o include
your address.

2. Judies will be deteemined by Empire
Scienlific Corp. The entry form listing the
oulstanding features in their ordar of im-
portance nx\cxly as on the judges’ list will
be the winner. In the event of a tie, an
plmon question on “‘record playback sys-
tems™ will be sent (o all contestants in-
volved in (he tie. The judges. as deter-
mingd by Empira Scientiic Cerp,, will
judge the answers to the opinion question
on the basis of originality and apltness of
thought. The participant submitting the
best answer in the Dlr'""’“ of the judges
will be the winner. The decision of he
judpes will be final.

3. The prize must be accepled as sched-
uled in agverlisemenls. Any tax or liabil-
ity perfaining to the award will be the
sole responsibility of the winner. No sub-
stitution_of the prize will be ailowed.
Empire Scientific Corp. reserves the right
at all times to change the festivals and
cmos named withoul notice.

Entry envelopes must be postmarked
no fater 1han midnight June 15, 1962. All
entries become the property of Empire
Scientific Corp., and none will be returned.
Mail entrics to Empire Scientific Corp.,
Box 615, Garden Cily, tong Island, N Y
5. The contest is open 1o alf residents of

. the United Slates and Canada. The con-
test is prohibited to employeas of the
Empire Scientific Corp., ils selling agents,
afiiliated companies, ils adverlising agen-
¢y, and their families. This contest is
subjecl to Federal, Stale, and local regu-
lations.

6. Winner will be notified by mail not later
than 15 days after final drawing.

7. Winner_and guest of his choice will be
flown by jet plane across the Atlantic. All
connecting intercity lransponaluon will
be arranged by Empire Scientific Corp. All
hotel accommodations, meals (2 per day),
fares, sightseeing, admissions to festivals,
and transportation from terminals to air-
ports will be paid for by Empire. The
above is only valid if prize is accepted as
scheduled.

HINT: Your local dealer has entry
blanks...and Empire Troubadors..

ask him for a live demonstration —
he’ll be happy to oblige. Pay close
attention to the “silent’” Empire 208
3-speed turntable; Empire S80 dy-
namically balanced playback arm,
featuring the sensational Dyna-Lift—
Empire 108 first truly compatible
mono-stereo cartridge; and hand-
some walnut base. Complete: $200.

THIS IS THE

new empire troubado

oo world’s most M perfect record playback system

Have you ever dreamt of attending an international programme tour through such cultural centers as Paris,
Rome, Edinburgh, Dubrovnik, Bregenz, Bayreuth, Salzburg, and Athens—wilnessing in person their presen-
tations of opera, ballet, drama, symphony concerts, chamber music, recitals, and even art exhibilions?
Each year thousands of people from all parts of the world attend one or perhaps two of the great music
festivals. . . . Now two people will have the opportunity to attend most of the leading festivals—the winners
of the Dupm' *Round-rhe-World Music Festival. Tts easy—here’s all you do: Listed ih alphabetical order are
SEE— . ten ontstanding features of the new Empire Troubador,
. world’s most perfect record playback system. The collective
OUTSTANDING FEATURES I | thinking of the leading high fidelity music editors and critics
OF THE EMPIRE TROUBADOR listed these features in what they felt is the respective order

of importance. Your task—MATCH THEIR LIST.
That’s if!...no Iong, drawn-out essays...no jingles...
no box-tops. Just rearrange the outstanding Empire features

: (world’s most perfect record playback system)

| A. All 3 Speeds — 33V, 45, 78 RPM, with
fine speed adjustment.

' B. Dynamically Balanced Playback Arm in the order of importance that you feel will match the

|| —with built in calibrated gram scale ac- master list. You may win Empire’s Round-the-World Music
curate to 0.1 grams. Dial exact stylus &

| force required. || Festival.

| C. Lowest Runible — No Wow and Flutter 51 OPY OF THE COMPLEYE

| i , VISIT YOUR DEALER — ASK FOR A C

B e e A pa g Ypyand EMPIRE FESTIVAL ITINERARY — HEAR THE INCOMPARABLE
D. Maximum Compliance — Playback arm EMPIRE TROUBADOR — YOU'RE ONLY ALLOWED ONE ENTRY.

pivots use verticzal and lateral ball-bear-
ing suspensions.

e —— e e e

i 1 Official Empire 'Round-the-World Music Festival Entry Blank,
E. No Acoustic Feedhack — Rigidized arm 1 "
structure eliminates resonance — no turn-
table isolation required. | mail to: emlllrﬂ SCIENTIFIC CORP.
F. Rugged — virtually impossible to dam- MATCR THE P.O. BOX 615, DEPT. AM
age the retractable stylus mechanism or = At 2 L
turntable system. JUDBES” LIST G ARDEN CITY, L. I, N. Y.
G. Sensational Dyna-Lift — Autorrlatically ! ———— 1. Fil) in name and address
Io'{tsthzhemig;?;,{mm thesracord sLinRend 2 2, List the features (by code letter only) in

H. simplicity - only 2 moving parts; flex- | 2 their correct respective order.

ible belt couples turntable directly to
heavy-duty, constant speed hysteresis |
motor —no intermeadiate idlers. |

NAME.
| 1. Tracks at Less than 1 Gram — with no
r] measurable distortion. ADDRESS.

4
5
6
J. Truly Compatible Mono-Stereo Cart- 7 — oIy ZONE. STATE
ridge — frequency response 15-30,000 | 8

| J £
better than 25 DB. f 5 DEALER'S NAM

cycles per secord; channel separation
M I] [ Note: All contest entries subject to Official Roles
o v

(plezse print)
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VOLTAGE QUTPUT—PER CENT

Fig. 7. Square
wave with meas-
vrable rise time.
Rise time is t, — 1,
and is defined as
the time required
for the output to
rise from 10 per
cent to 90 per cent

\ of its final value.

pressed zero movement, as shown in Fig.
3. The scale does not start with zero
and is essentially logarithmie in char-
acter. If this type of meter is used, each
time the range is switched, it represents
a change of 20 db rather than 10 db.

The Measuring Circuit

As indicated, the first step in measur-
ing the relative gain or frequency re-
sponse is to maintain a constant input
voltage at all frequencies. As shown in
Pig. 4, a meter is connected at the input
to the amplifier to monitor the voltage
fed from the signal genevator. The out-
put from the generator should be
readjusted or checked each fime the
frequency is changed to maintain the
input to the amplifier (as read on the
input meter) constant at all frequencies.

Feed the signal from the osecillator to
an unequalized input on the amplifier.
This is usually marked TUNER or AUXIL-
1ARY, Adjust 2ll controls on the am-
plifier to get an optimum flat position.
If a preamplier is involved, the tone con-
trols, loudness or contour controls, and
the serateh and rumble filters are all set
so that there is no compensation intro-
duced. Turn all level controls to their
maximum output position.

A level control ean be considered as
the resistive voltage divider shown in
() of Fig. 5. A more exact representa-
Lion of the level control as it is commonly
used in the grid civeuit of a vacnum
tube is given in (B) of Fig. 5. Cy repre-
sents the total capacity between the grid
and cathode of the tube and is the snm
of the grid-to-cathode capacity and (K
+1) multiplied by the grid-to-plate ca-
pacity (Miller effect). (X is the gain of
the tube).

It ean be shown from Fig. 5 that the
high-frequency response is a function
of the control setting. Assume the con-
trol to be set at a point so that the upper
portion has a resistance R, and the
lower portion has a resistance R,. The
admittance of the lower portion is:

g

= I+ 00k
Y — =t (:}c':._-__._g
S T,

28

so that the reactance becomes

£e T

et g
2= 7% joCR, g (8)

The impedance of the upper portion
is R,. Treating this circuit as a voltage
divider,

‘ /1T ioCR,
el e L0 )
ein Rg/1+joCR,+ R,
Divide the nenmerator and denominator
in Eq. (9) by joCR; to yield
Coni = R;’
ey RyTR,+jolR,R,
Multiplying this eqnation by
R, + R,
R,+ R,

Eq. (10)

resulls in
R./R,* R,
JOCR, R,
R,+ R,
R,/B,+ R,

Cout =

D R R By R

= 14 JUCRR,
R, +R,

The frequency at which the response is
3 db from the center value is reached
when the denominator takes the form
1+j, or

JOCR,R, .

R,+R,

Eq. (11)

The frequency response is thus a direct
function of the relative valunes of re-
sistors R, and R,.

This situation is even more serious in
stereo amplifiers. A potentiometer is
usually placed in series with ¢;,, used for
balance between the fwo channels. The
frequency response must roll off at the
upper end of the band when this con-
figuration exists, for It, behaves as if it
were part of R,. In testing this type
of amplifier, it is proper to set the
level confrols at maximum and the bal-
ance control for equal ontpnt from both
channels. The response cannot be as flat
at the upper end of the band as was
the case with monophonic wunits. Be-
cause the rolloff is slow, and usually

WWW- amedeaaradioRistery com

starts at about 10,000 cps, the effect will
probably not be audible.

Continuing with the mechanical fea-
tures of the test procedure, choose a
convenient output impedance on the
power amplifier and place the load re-
sistor across it. The 16-chm output
terminals are usunally used. Conneet a
16-ohm, 25-watt, non-inductive resistor
across these terminals. The power de-
veloped across this resistor is measured
in terms of voltage cn a wide range a.c.
voltmeter placed across this vesistor.
(The rveadings may be converted to
power if desired, using the V2/R for-
mula, where R = 16 in the example cited.)
Place a scope across the load resistor.
This last step does not result in actual
data, but is required to monitor the wave-
shape. An essentially sinusoidal outpnt is
required if the meter readings are to be
significant.

The actual readings can now be made.
Set the signal generator for a specific
reading on the db mefer at 1000 eps.
Switch to all other significant frequencies
(from 10 ¢ps to 40,000 cps or more)
and read the deviation from the original
dh setting.

It must be remembered that the meas-
urement is for frequency response—not
power response. The output must be so
adjusted that the signal will not distort
at any frequency under test. A l-watt
level is usnally satisfactory. When the
signal begins to distort, the reading is
no longer valid. Start the test again at
some lower output and repeat the meas-
mrements. Only then can yon be certain
that you are reading frequency response
rather than power response.

The frequency response should be a
smooth curve over the complete range.
Any peaks are usually an indication of
a tendency towards instability. Peaks
(of about 2 db or more) within the
audible range of 20 eps to 20,000 cps
add undesired effects to the reproduced
sound. The much disputed “presence
peak” at about 2000 eps is said to add
to the realism-—but the purist will cer-
tainly disagree.

A square-wave test can provide a
rough indication of the frequency re-
sponse. Figure 6 illustrates how an am-
plifier may affect a square wave. Tilt
and other variations of the waveshape
are possible and may be observed, but
these have more significance in deserib-
ing the phase shift rather than the fre-
quency response.

The rise time of a square wave is a
fairly aceurate check on the upper limit
of an amplifier’s frequeney response. A
high-frequency square wave is illus-
trated in Fig. 7. This may be considered
as the form assumed after having passed
through an amplifier. Tt is actually a
plot of output voltage against time.

The theoretical square wave has a zero

(Contlinued on page 67)
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Now, Electro-Voice offers the finest acoustically-
correct enclosures for your home music system
...and at a saving to you of up to 509!

In just a few short hours, you can assemble

an E-V KD6 Aristocrat or KD9 Marquis kit
: —without special tools or previous woodworking
experience. And you’ll obtain the same full
sound as the factory-assembled models

... yet you'll save up to one-half!

Carefully pre-cut and complete with easy-to-
follow instructions, each E-V enclosure kit
features handsome birch veneer that can be
easily finished to match any decor, with
complete E-V Finishing Kits. For the final
sparkling accent, an AK6 Grille can easily be added.

The KD6 and KD9 are each scientifically designed, acoustically
correct enclosures that will add up to an extra octave of performance to
any full-range speaker. The folded-horn KD6 uses the corner of the
room as part of the horn, to increase performance without increasing
size. The KD9 with its rear-facing ducted port provides similar
range extension for along-the-wall applications.

Each kit is pre-cut for any 127 speaker. KD9 also accepts 15” speakers.
For superb results, choose one of the six E-V 12” speakers ranging in
price from $19.50 to $125.00. There is the precise model for your
requirements. Both kits are also designed for simple addition of any
E-V Building Block Kit. You can start with a coaxial speaker and
easily build to a complete 3-way system in step with your budget.

5 For the perfect combination of performance
Bargaln and economy, put your high fidelity
Fidelity!

1delity!

loudspeaker in an Electro-Voice kit
enclosure. You'll bring 'em back alive
—every favorite musical performance,
and at lower cost than you

dreamed possible! Write for your

free E-V catalog today!

MODEL KD9

MARQUIS KIT
Superb response from 12"
or 15" speaker when
used along the wall.
{shown with AKG arille)

MODEL KDé&
ARISTOCRAT KIT
Finest corner enclosure
for any 12” full-range

or 3-way speaker,

MODEL KD6 ARISTOCRAT KIT For any
12" speaker. Also pre-cut for E-V Building
Block components and Wolverine Step-Up
Kits. Uses folded-horn plus corner of room to
extend range—save space, Size: 28% inches
high, 19 inches wide, 15% inches deep.Shipping
weight 36 pounds. Net each $39.00.

MODEL KD9 MARQUIS Similar to Aristo-
crat at left, but for 127 or 15” speakers. Ducted
rear port design provides optimum bass re-
sponse in along-the-wall installations. Size:
29% inches high, 19 inches wide, 144 inches
deep. Shipping weight 38 pounds. Net each
$36.00.

E-V FINISHING KITS Complete with stain,
filler, sealer, shellac, high gless and satin
varnishes, finishing papers, brushes and easy-
{o-follow instructions. Available in Walnut, Cor-
dovan Mahogany, Fruitwoad, Cherry, Golden
Qak and Ebony. Net each $6.00.

AK6 TRIM KIT Add a sparkling brass grille
to KD& or KD9. Net each $4.80.

E-V DO-IT-YOURSELF INSTRUCTION
BOOKS Complete, concise instructions help
the home workshop eathusiast to build E-V
high fidelity enclosures. Available for Aristo-
crat, Marquis, Regency or Baronet. Net each
$1.00.

@ ELECTRO-VOICE, INC., Consumer Products Division, Buchanan, Michigan

WWW._ ammerieaniadimohistary. com

ELECTRO-VOICE, INC,, Depl. 322A
Buchanan, Michigan

Name.

Please send my free copy of the E-V high fidetity catalog,

Address.

City. State

CRARESOPIOREPEOIPENIRRLETE PO

isamabrEcseresasRIPOLOOIOIES
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Electronic Organ Tone

Generators

D. WOLKOV*

Electro-mechanical tone generators use either the recorded sou‘nd of pipe
organs or the addition of modified sine waves to produce musical tones.

There are three different types of
eleetromechanical tone generators in fo-
day’s organs. Such tone generators, al-
though they differ in design concept and
tonal quality, are alike in that they never
require tuning. The new Klectro-Voice
“D” Series utilizes the recorded sound
from air pipe organs to generate a
capacitance in a manner similar to a
condenser microphone. In the second
type, exemplified by the Kimball, photo
cells sean the analog of a recorded sound
of a pipe organ. The third type, the
Hammond uses tone wheels to generate
modified sine waves from which complex
tones are formed by electronic addition.

The BElectro-Voice Series “D” organ
produces its tones from t{welve genera-
tors. Each generator has two stationary
stators with engraved complex wave-
forms for each note and each voice. A
synchronous motor rofates a scanner
which has radial lines corresponding to
the number of octaves on the stator.

* 10 Sunbeam Rd., Syossct, N.Y.

In Two Parts—Part 2

Fig. 14. Hommond tone generator.

The relative movement between the
stator and the scanner produces a vary-
ing capacitance change which in turn
produces a varying voltage. The complex
waveforms used on the twenty-four sta-
tors reproduce the waveforms of the
organ pipes from which the originals
were obtained.

STARTING
MOTOL END

T FACK OF GINETATOR,
(AT BACK OF CONSOLY

SYNCHIONOUS
MOTOR EHD

SYNCHRONO US
MOTOR END

STARTING

"MOTOR END FAONY OF G(_h_l_luvol

Fig. 15. Magnet locations on Hammond
tone generator.

((

\

coope0o000ec 000
a
\ 90

_- LAMP 8OARD

e s
\Q/jy @@ / _;1 /TE,NERAIOR BLOCK

SCANNER DISK

REFLECTOR AND
.+ PHOTOCELL

Fig. 13. Kimball photo-electric tone generator.

30

WWW ameraanadioRietery com

The Kimball Photoelectric Organ re-
produces organ tones by scanning photo-
graphic patterns placed hetween lamp
bulbs and photocells. Each of the twelve
tone generators encloses a photocell
within a metal shell so that the cells
are normally dark. The photocell is
connected to the organ preamplifier so
that if a beam of light is moved across
it, an oscillation will be produced. Lamp
bulbs illuminate the photocell when the
organ keys are pressed. When a bulb
is lighted, its light reaches the photo-
cell through successive identical slits
which are moved across it. This produces
a tone at a pitch determined by the num-
ber of slits erossing a lamp bulb is a
given time (see Fig. 13). Seven pitches,
each an octave apart, are produced in
each tone generafor. By arranging the
slifs in eirenlar rows, with different num-
bers of slits in the various rows, dif-
ferent pitehes are produced.

In contrast to the systems just de-
seribed, single-frequency sine waves are
produced in the Hammond tone-genera-
tor assembly. The Hammond generator
contains 91 “tone wheels” driven at pre-
determined speeds by a motor-and-gear
arrangement. Each tone wheel is a steel
dise similar to a gear with high and low
spots on its edge (see Fig. 14). As the
wheel rotates, these teeth pass near an
associated permanent magnet. The re-
sulting variations in the magnetic field
induce a voltage in a coil wound on the
magnet. The twelve lowest tone-genera-
tor wheels are specially cut to be rich
in odd harmonies and are used only in
the pedal combinations. Each pair of
tone wheels is mounted on a shaft and
between them is a Bakelite gear held
between two ecoil springs forming a
mechanical vibration filter. As the gear
is not rigidly attached to the shaft, any
pair of wheels which might be stopped
will not interfere with the operation
of the others. On top of the Hammond
tone generator assembly are small trans-
formers and capacitors forming tuned
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'THIS IS THE MANUAL CONTROL SYSTEMUSED |
IN PILOT’S MULTIPLEX CIRCUIT

'y

No, we haven't forgotten anything, We designed it that way.
There are no ‘‘user-operated'’ controls. This is only one of
the many features that makes PiLoT’s unique signal sampling
Multiplex circuit = used inall PiLoT Multiplexers, Stereo Re-
ceivers and Stereo Tuners—simpler, more effective and more
trouble-free than any circuit presently being manufactured
for stereo demodulation.

TO BE SPECIFIC:

1. The circuit is simplicity itself —there are no controls to
manipulate, no special adjustments to make. You can con-
nect PiLot's fully automatic 200 Multiplexer to the FM tuner
of your stereo system in less than a minute without any tools,
and you never have to touch the Multiplexer again. (The
PiLor 100 Multiplexer can be connected just as easily, and
in most cases it, too, need never be touched again.) And, in
PiLor's Stereo Tuners and Receivers, where the Multiplex cir-
cuit is built into the unit, no extra controls of any kind are
needed for Multiplex Stereo reception.

2. Maximum separation (30 db or better) is provided by
PiLor’'s Multiplex circuit. The left (L) and right (R) channel
signals are extracted directly from the incoming composite
signal by means of unique signal sampling and ‘‘memory"”’
circuits. Sampling of the composite signal (a combination of

L+ Rand L — R signals) takes place at a rate of 38,000 times
a second, and the “memory'’ circuits maintain a constant
output signal level between sampling instants.

Other stereo demodulating methods, such as frequency sepa-
ration and time division, require filtering and matrixing and
cannot maintain perfect channel separation across the entire
audio spectrum.

3. No frequency separation filters or matrices are used. For
this reason PiLot's Multiplex circuitry gives you perfect sepa-
ration across the entire audio spectrum.

4. An ultra-stable synchronized oscillator assures locking
and accurate phasing and maintains high-level performance
despite varying input signal levels.

5. Virtually any high-fidelity FM tuner can be used with PiLoT
Multiplexers for stereo reception.

6. Equipped with the only fully-automatic stereo indicator.
The FM Stereo indicator on PiLot's 200 Multiplexer and 654M
Stereo Receiver will light and stay lit if the station you're
tuned to is broadcasting in stereo.

If you'd like us to be even more specific, we’ll be glad to send
you a reprint of a December, 1961, AUDIO articie which dis-

cusses these features in detail.
“Patent Pending

MULTIPLEXERS (Pirot 100, $49.50...PiLor 200, $79.50) STEREO RECEIVERS (PiLoT 654M, 60 watts, FM/MPX, $329.50
...Piot 602S, 30 watts, AM/FM/MPX, $299.50...Pior 602M, 30 watts, FM/MPX, $249.50) and STEREO TUNERS
(PiLoT 280, $99.95...PiLor 380, $179.50). For further information,see your PiLot dealer or write:

VLY

FOUNDED 1919
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PILOT RADIO CORPORATION, 37-40 36TH STREET, LONG ISLAND CITY 1, NEW YORK
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Table IT lists in summary form the
tone generator design approach for a
eroup of representative eleetronic or-
gans. The characteristics given are not
intended as a figure of merit, but to show
the diversily of schemes used for tone
generation. With an understanding of
how organ tone generators operate, we
will be ready to discuss in a subsequent
article the methods nsed for changing the
output of the tone generators into the
complex wave shapes which we hear as
mugsical sounds. E

determine the frequency of the sawtooth
oscillations.

Although the classic neon relaxation
oscillator can be syncehronized to an ex-
ternally generated signal, it cannot be
done reliably. Even if all components
and voltages were held constant, the
lamp would fire at different times be-
canse of random firings across the two
electrode faces.

It has been determined that fwo con-
ditions are necessary in a relaxation fre-
quency-divider arrangement for elec-
tronic organ.

ﬁltels for the higher frequencies (see
Fig. 15). The design of the organ is such
that the fundamental and harmonies may
be mixed by the performer in varying
amounts. This method permits the gen-
eration of a multiplicity of complex
patterns for each fundamental note.

Figure 16 is a schematic of one Kins-
man tone generator, which exemplifies
the class of organs based on the neon-
tube relaxation oscillator. The triode
tube, half of a 12AX7, is the master os-
cillator, operating as a variation of the
Hartley circuit. The coil, approximately
300 mh in value, is tuned by means of a
powdered-iron slug. €, is the funing ca-
pacitor and R, is shunted across the coil
to reduce its @ somewhat.

While the Kinsman oscillator is essen-
tially of the grounded-plate variefy,
there is a plate load R, so that output
can be taken from the plate. The values
of C, and C; are such that a sawtooth
pulse is produced.

The frequency-divider stages employ
NE-2 neon lamps. A classic neon oseil-
lator consists of a resistor connected to
the supply voltage and to one lamp elec-
trode while the other electrode is
grounded. Across the lamp there is a
capacitor. The values of the supply
voltage, the resistor, and the capacitor,
as well as the characteristics of the lamp,

REFERENCES AND SUGGESTIONS FOR
ADDITIONAL READING

1. R. H. Dorf, “Electronic Musical In-
truments,” Cluptus 1 through 4. Radiofile,
1959.

2. Harry F. Olson, “Musical Enginecer-
ing,” MeGraw-Hill, 1952,

3. Carl E. Seashore, “Psychology of
Musie.” MceGraw-Iill, 1938,

4, B. Van der Pol, “The non-linear the-
ory of electric oscillators.” Proc. I.B.E.,
Vol. 22, 1051 (1934).

5. F. B. Llewellyn, “Constant-frequency
oscillators.” Proec. I.R.E., Vol. 13, 2063
(1931).

6. H. Pender, K. McIlwain, “Electrical
Engineer’s Handbook, Electric Communica-
tion § Electronics,” John Wiley and Sons,
Fourth Edition, 1934,

7. F. B. Terman, “Radio Engineering.”
MeGraw-Hill.

1. That relaxation oscillator must have
a free-running frequency somewhat
lower than the desired synchroniza-
tion.

. That the method of injection of
syne signal must be such as not to
reflect back to the source, nor to
injeet into the output any appre-
ciable amount of the syne signal.

[\V]

With the correct selection of syne am-
plitude and timing values (resistors and
capacitors), the two lamps may be made
to fire only once for every two cycles
of the synchronizing frequency. Thus,
frequency division ean he accomplished.
Reference 10 contains a complete anal-
ysis of the Kinsman fwo-neon-tube re-

laxation oscillator. (Continued on page 65)
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Fig. 16. Schematic of Kinsman tone generator. Each printed circuit contains two adfacent notes.
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Can You Afford 15 Hours to Build

The World's Best FM/Multiplex Tuner?

Fifteen hours. That's all it takes to build the world’s best
FM/Multiplex tuner,

Citation has the “specs” to back the claim but numbers alone
can’t tell the story. On its real measure, the way it sounds,
Citation III is unsurpassed. And with good reason.

After years of intensive listening tests, Stew Hegeman, director
of engineering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non-audible range. Consistent
with this basic design philosophy — the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable “Citation Sound.”

The qualities that make Citation III the world’s best FM tuner
also make it the world’s best FM/Multiplex tuner. The multiplex
section has been engincered to provide wideband response, ex-
ceptional sensitivity and absolute oscillator stability. It mounts
right on the chassis and the front panel accommodates the
adapter controls.

What makes Citation III even more remarkable is that it can
be built in 15 hours without reliance upon external equipment.

To meet the special requirements of Citation 111, a m;w FM

i i ich embodies every critical tuner

car.tndgc .\WR developm\i :‘3\\{(2{\ ‘; completely assembled at the

E\Bm{m\ 1 L ROmMAC AW Jectly ligned. With the cart-
™

\\\i ﬁ\\\e\d&d and pe D‘ Mm‘m\ R o 4

problem of IF alignment and oscillator adjushment are eliminated,
Citation III is the only kit to employ military-type construc-
tion. Rigid terminal boards are provided for mounting compo-
nents. Once mounted, components are suspended tightly between
turret lugs. Lead length is sharply defined. Overall stability of
the instrument is thus assured. Other special aids inclnde pack-
aging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on special component cards.
For complete information on all Citation kits, including re-
prints of independent laboratory test reports, write Dept. A - 3.
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y.
The Citation NI FM tuner—kit, 3149.95; wired, $229.95. The
Citation I MA multiplex adapter—factory wired only, $79.55.
The Citation III X integrated multiplex tuuner — kit, $219.95,
factory wired, $299.95. All prices slightly higher in the West.

The
Citation

1

wardon
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(Note: To f[acilitate ¢ prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

Silicon Rectifier

Q. I have a stereo tape recorder and
plan to build another power amplifier. The
circuit calls for a power transformer with
3938 wvolls at 200 mils in the high voltage
secilion. I have another iransformer which
delivers 855 volls at the required current.
If 1 can substitule a silicon rectifier for
the rectifier tube, a GZ34, can I gel the
required voltage?

A. You may pick up as much as 30 volis
by substituting a silicon rectifier for a vac-
uum-tube rectifier, If you are still shy some
volts, yon might try putting a filament
winding of the power transformer, if there
is one to spare, in series bucking with the
primary. (A direct plug-in replacement for
the GZ34 iz a 1N2389 silicon rectifier.)
Furthermore, any worthwhile amplifier ¢ir-
cuit should operate well at voltages within
10 to 15 per cent of design value. There-
fore, if your ultimate volfage still iz some-
what less than 393, the amplifier’s perform-
ance should not be seriously affected.

Hysteresis Motor

Q. What is the advantage of having a
hysteresis motor in o lape machine?

A. The speed of a hysteresis motor is
basically governed by the line frequency
rather than by the line voltage. This makes
it possible to build a tape transport with
a high order of speed accuracy. Profes-
sional units with hysteresis motors exhibit
speed errors of 0.2 per cent or less, whereas
many home machines have speed errors of
1 per cent or more. Worse, this speed error
may change from one period of time to an-
other; thus under some conditions it may
be 0.5 per cent, and under other conditions
it may be 1.5 per cent. Hence correct pitch
will not always be preserved between re-
cording and playback, even though record-
ing and playback are on the same machine.
When it comes to playing commercial pre-
recorded tapes, speed errors as little as 1
per cent or less can be offensive to ears
with a good sevse of piteh, although other
cars may tolerate errors of 2 per cent,
3 per cent, or even more.

Not every tape machine with a hysteresis
motor necessarily operates within 0.2 per
:ent of accurate speed. The writer has

ested some wunits with sueh motors where

the error wag about 1 i

; ab per cent. A slight
error in machining the diameter of Etzhe
capstan, the pn

! In view of the £
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HERMAN BURSTEIN*

other hand, the machine with a hysteresis
motor retaing the advantage of speed sta-
bility, so that pitch does not change be-
tween record and blayback, or possibly be-
tween the beginning and end of the reel. A
tape recorder with a shaded-pole motor may
change its speed between record and play-
baek, or from one day to another, or from
ove end of the reel to the other, becanse of
changes in line voltage and/or changes in
the load presented to the motor.

Magic Eye vs. VU Meter

Q. I am considering the purchass of the
*4x tape recorder, which has been strongly
recommended for high fidelity use, dbut I
note thatl it has a magic eye wdicator in-
stead of a VU meter. How much difference
will this make?

A. For home use, thiz shoulé make very
little or no difference. In professional ap-
plications, a VU meter is important, for
one thing, to assure that the playback
signal fed to subseguent studio equipment
is of proper level, so that it will neither
overload or be too weak to drive this
equipment. Such use ix‘not ordinarily made
of the record-level indicator at home.
For recording purposes, the magic eye in-
dicator actually has an advantage over
the meter. The magic eye is an electronic
instrument that responds immediately to
strong, brief signals (transients), whereas
the meter is a mechanical device that lags
behind such signals. The magic eye shows
peak recording level, whereas the meter
provides an indication of average level.
Hence the recordist who operates a tape
machine incorporating a meter must esti-
mate the peak level on the basis of the
meter reading plus his experience and
Jjudgment. The home recordist, using a
magic eye indieator, does not have to
make such an estimate and therefore
incurs less danger of overloading the
tape.

On the other hand, the VU meter is a
more stable device than the magic eye,
so that its indication of recording level
is apt to remain more accurate over a long
period of time. Algo, the VU meter lends
itself to fine adjustments of recording
level. If you consider buying a tape ma-
chine with a meter, be sure that this is a
true VU meter, having the frequeney ro-
sponse and other standard characteristics
specified by the audio industry. There are
some meters which look very much like
the VU type—same seale and all—bup ara

poor imitations wit f
ok L respect to perform-

.ra% [PG ?y
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tortion, which after all is the main pur-
pose of the record-level indieator.

Wow and Flutter

Q. I would like a brief explanation of
wow and jlutter. How much is acceptable
in a tape machine?

A, Wow is a slow variafion in speed.
sudible as a quavering effeet or one that
causes a steady note, such as produced by
a piano, to go “sour.”” Flutter is a rapid
variation in speed, which imparts a grainy,
buzzy, or coarse quality to a sound. In any
tape machine deserving of fhe term high
fidelity, wow and flutter should be unde-
tectable to any ear except perhaps the
extremely sensitive one. To judge whether
there is appreciagble flutter, and also wow,
record and play back a steady tone of
abont 3000 cps, for example from a test
record or, better yet, an audio oscillator;
or play back a test tape designad for this
purpose. In playback, if the recording is
made at moderate level (somewhat below
maximum recording level), the toue should
sound steady, pure, and sweet rather than
pulsating, grainy, or coarse.

Cable Length

Q. I plan to install my tape recorder in
a closet about 20 feet from my preampli-
fier. Is the 20-fool distance all right? The
closet doors have small magnetic catches.
Wil these affect the racording, the tape
heads, or the tape?

A. The 20-foot distance is all right for
playback only if your tape machine has a
low-impedance output, Otherwise you are
limited fo about 2 or 3 feet of cable unless
you are willing to accept substantial treble
loss. Similarly, the 20-foot distance iy
suitable for recording only if the tape out-
put of your preamplifier has low imped-
ance. If in doubt, check with the manu-
facturer or salesman of your audio com-
ponents whether they have low-impedance
oufpnts. As for the magnetic catches on
your closet doors, they will have no effect
unless brought into immediate contact with
the tape, heads, or other components,

Loss of One Channel

Q. I have a **** iape deck. Every so
often when I am recording or playing back
a tape I lose one shannel. This is especially
true when I first use the machine after it
has been idle several hours. T can usually
bring back the lost chawnel by touching
one of the terminal leads behind the record-
playback head with my finger. Any sug-
gestions you migkt have as to the cause of
this annoyance and its remedy would be
appreciated.

A. Your difficulty may be a faulty
solder connection. When the tape deck has
been in operation for a while, the inerease

in temperature may cause enough expan:
sion at the poor connection sp fhet the
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These 1wo AR-3 speakers provided Christmas music last year for Grand Central Terminal’s
main concourse, whose capacity is several million cubic feet. Carols and organ music were
played in stereo al natural concert volume. Passers-by were often seen looking around for
a live chorus or pipe organ.

Relative size does not determine the suitability of small, medium, or large speakers to small,
medium, or large rooms. The only criterion by which performance may be judged is the
ability of the speaker to reproduce music naturally, without coloration.

The price of AR speakers ranges from $89 for an unfinished AR-2 1o $225 for an AR-3 in
walnut, cherry. or teak. A five-year guarantee covers parts, labor, and reimbursement of any
freight charges to and from the factory. Catalog and a list of AR deulers in your area

are available on request.

ACOUSTIC RESEARCH, INC., 24 Thorndika Street, Cambridge 41, Massachusetts
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HEATHKIT takes

THE WORRY OUT OF
BUYING, BUILDING, FINANCING
THE BEST STERED SYSTEM
FOR QUALITY SOUND

Buy with Complete Confi-
dence of Quality Perform-
ance—Heathkit guarantee
assures your success. Your
Heathkit must perform to fac-
tory specifications or your
money refunded!

Build with Amazing Ease
and Speed—Complete in-
structions in everyday lan-
guage show you whal to do
and how to do it! No experi-
ence needed, no special
knowledge required!

Pay as You Enjoy the Music
You Love—You can order
the kits you want with no
money down and up to 18
months to pay on $25 to $600!
5% discount on Systems!

A POPULAR-PRICED STEREO SYSTEM
WITH SUPERIOR PERFORMANCE

AN OUTSTANDING STEREO SYSTEM
FOR THE BUDGET-MINDED MUSIC LOVER

Heathkit AA-201

Annds AT

Heathkit AD-10C Heathkit AS-81U

The Heathkit HFS-46 is a low-cost Stereo Phono System that is
complete in every way to bring to your home the pleasures of
stereo record playing. It is perfect as a “‘starter’ system for new-
comers to the world of stereo sound and it is priced well within
the reach of every budget for that “extra™ system.

Included in this economical system is the Heathkit AD-10C
Stereco Record Player with Sonotone 8TA4-SD ceramic sterco
cartridge and diamond and sapphire styli; the Heathkit AA-201
G-watt Stereo Amplifier with its exciting new styling concept of
black and ivory; and two of the new Heathkit AS-81U Miniature
High Fidelity Speakers which feature a 6 woofer of special design
and a 3" tweeter for unusual response (cabinet is factory as-
sembled, ready for finishing).

Expandable at any time, you can add the Heathkit AJ-31 FM
tuner and AG-11A Multiplex Adaptor for FM Stereo reception,
HFS-46...33 Ibs....no money down, $10 mo....

................................ (with system discount) just $94.90

Heathkit AD-60B

Heathkit AA-151

You'll be amazed at the quality sound of this Heathkit Stereo
System. Capable of reproducing every note of your favorite
recordings, this system features the top-of-the-line Heathkit
AD-60B Record Changer with the Shure M8D Sterco Carlridge
equipped with a diamond stylus and the Heathkit ADA-S0W
Walnut record changer base.

Power is supplied by the Heathkit AA-151 28 Watt Sterco
Combinaticn amplifier . . . 14 hi-fi-rated watts for each stereo
channel. This tremendous preamp/amplifier value features the
patented Heath ULTRA-LINEAR.™ circuit for extra fidelity,
separate bass and treble tone controls, four stereo inputs, speaker
phasing switch, and rich modern styling in luggage-tan and
charcoal gray.

Ideally matched to the amplifier are the twin speakers, the
Heathkit AS-51W duo. The factory assembled cabinets are hand-
some in walnut veneer. Inside is an 87 woofer, a true compression-
type tweeter, and a high frequency level control.

All components are simple (o assemble, designed to give your
family years of sterco enjoyment, and may be expanded at any
time to include other program soutces (examples: add the Heath-
kit AJ<11 AM-FM tuncer and AC-11B Multiplex Adaptor or the
new AJ-41 Sterco Tuner, opposite, for Stereo off the air. Wt
HFS5-47_..90 Ibs....no money down, $21 mo.. ..

(with system discount) $211.61

AUDIO e MARCH, 1962
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ALL NEW HEATHKIT

STEREO TUNER

Superior Circuitry; Beautifully Styled; AM, FM

and Built-In FM Stereo Mulitiplex

Here's the kit tuner you've asked for .
AJ-41 , .

mcters for AM and FM! [t's quiet . . .

. . the new Heathkit
. ready for you to enjoy AM, FM or FM Sterco
Multiplex! 1t's completely sclf-contained . . . the FM Multi-
plex Adaptor is builr-in! 1t's convenient . . . separate tuning
wcter new FM squelch
circuit hushes between-station noise! It's automatic .

]

L

® (*g)

. . the

Stereo Indicator light shows when FM station is broadcasting sterco! It's easy to build

.. . preassembled tuner, prealigned coils, circuit boards. It's a great Heathkit value . . .

Heathkit AJ-41

no money down, $11 mo. only $119.95 in Kit form; $189.95 assembled.

Your ““Dream Stereo Home Music Center’—yours with no money down, as low as

1. AE-40WWalnut
Speaker Cabinet

8. AS-40 Coaxial
12” Speaker
(Jensen H.223F)

BUILD YOUR WAY
TO MORE ENJOYMENT
WITH HEATHKIT

You can build your ‘‘dream sterco home music
center”” and enjoy the superior guality of the
finest in equipment with the satisfaction of having
secured it at a savings of at least 50%;! The above
Heathkit stereo system presents the ultimate in
performance of kit components . . . a fine record
changer, the latest in stereo tuners, a powerful
and versatile amplifier, superb coaxial speakers,
and clegant walnut cabinetry. Check the details
of each component in your Heathkil catalog:
compare the system with others costing $500 to
$1000 morc! You’ll agree there's extra value in
Heathkit.

HFS-48.. .no money down, $38 mo.
(with system discount) $572.14

AUDIO e MARCH, 1962

7. AA-100 50 Wall
Combination
Stereo Amglifier

e e e

$ o]o]
3 8 per month
3. AE-20W Walnut
Equipment Center
Cabinel

2. AD-60B
Record Changer
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| ST e e
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12" Speaker

G. AJ-41
Stereo Tuner

HEATH COMPANY
Benton Harbor 41, Michigan

[ Yes, send me my free 1962 Heathkit catalog

= myaTaEsIT
Free Catalog!

NAME

ADDRESS.

CITY ZONE STATE.

Order direct by mail or see your Heathkit dealer.
Ship O Parcel Post [ Express O C.0.D. O Best Way

Ordering Instructions: Fill outihe arder biank. Include charaes for parcel post
accarding to weiahts shawn, Express orders skipped delivery charges collect. All
prices F. O. B. Benten Harhor, Mich, A 20% deposlt Is requirad on all C.0.0.
arders. Prices sebjoct {o change without nojice. Dealer and export prices slightly
higher.

y

100-page catalog. Over 250
kits (more than40 are new)
in Whis most compiele cala-
lag of kils. Every piece is
top quality . . . save up 1o
50%. Get a catalog now and
teceive 1962 Heathkil sup-
plements.

ITEM MOODEL NO. FRICE

WWWW-amerieaniadiahietaory com

4, AE-40W Walnut
Speaker Cabinet

5. AS-40 Coaxial

(Jensen H-223F)

-1
=

37


www.americanradiohistory.com

Teasers

Aupro will pay $5 for questions or
answers used. Send questions or an-
swers to: Aundio Teasers, P. O. Box
629, Mineola, N. Y.

NORMAN H. CROWHURST

Answers to Last Month’s Teasers

Answer B-1. This question frequently ¢rops
up. In a correctly designed filter of this
type, at crossover frequeney there is 90
deg. transfer delay in the low-pass seetion
and 90 deg. transfer phase advance in the
high-pass section. Thig means the two sig-
nals at the outputs are precisely out of
phase. At frequencies adjoining crossover,
the phase transfer angle of each section
changes, but retains the total of 180 deg.
at all frequencies (theoretically from zero
to infinity).

It is usually argued that, for the high
and low frequencies to produce their oul-
puts in correct phase relationship, both
units should be in phase; but this would

_.|

QTWEHER
*—>p
=
& RED DOTS
=
3 /
<
! T WOOFER

Fig. B-1. Correct connections.

result in out-of-phase operation in the im-
portant frequency regions where both units
are contributing essentially equal acoustic
power. To cover the crossover range of
frequencies correctly, the units should be
connected ont of phase, aceording to the
test, go the acoustic outputs are in phase
over this range.

The fact that the high frequencies will
be phase-reversed compared to the low fre-
quencies cannot be helped, and is an un-
avoidable consequence of using a two-way
system with this kind of filtering, Figure
B-1 shows the correctly completed con-
nections.

Answer B-2. The key to thig situation rests
in the kind of sonnd being reproduced. The
high-fidelity loudspeaker is invariably
called upon to reproduce 2 complex of
sounds all at once. Intermodulation distor-
tion can produce very jarring effects, and
resonances will produce spurious coloration.

For the solo organ, on the other hangd, the
loudspeaker is really part of a musieal in-
strument. The resonanc¢es may lend “body”
to the tome, instead of coloring it—they
are equivalent to mechanical and acounstical
resonances that are present in any con-
ventional musical instrument. And’ inter-
modulation distortion has no effect, be
cause the organ only plays one tone at a
time. Intermodulation products only come
when at least two unrelated toues are
played together, The harmonic relationship
between frequencies in a gingle organ tone
ensures no intermodulation produetz ecan
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arise, however much the loudspeaker may
distort—so long as it does not rattle or
buzz.

This Month’s Questions

Question C-1. A high-fidelity enthusiast had
built an amplifier from a kit. When a friend
noted that the output transformer did not
look husky enough to be a quality job, our
enthusiast decided to try a “better” one.
Getting a larger unit, with the same ratio,
impedance ratings, frequency response, and
5o on, he installed it, hoping his quality
would be demonstrably worth the effort;
instead it was inferior to the original trans-
former. For the record, the output stage
nsed push-pull, with the tnbes connected
as triodes, overbiased so as to work in
Class AB,. What could be wrong with the
transformer, assuming it tested out well
according to specs?

Question C-2. Comparisons were being made
between fwo systems, one rated to have an
output of 15 watts, the other 60 watts.
Each was operated with the loudspeaker
system recommended for if. First test used
a piece of program using a jazz combo,
and the 60-watt system definitely had more
power and punch than the 15-watt system.
The next test used a symphonic recording,
and seemed to reverse the sitnation: the
60-watt system folded up long before the
15-watt system sounded too bad; a little
distortion might be detected in the 15-watt
system, but not the complete inability to
handle evidenced by the 60-watt system.
Why the difference, with different program
materials?

Question C-3. The relationship between fre-
quency response and observed (audible)
performance is often brought in question.
Readers write in about it. Articles are
written about it. Both report apparently
contradictory experiences. On the other
hand, many report that an amplifier with
lots of feedback and a response from sub-
audible to ultrasonic frequencies (even up
into the megacycle range) ig much eleaner
sounding than ome with less pretentions
performance. On the other hand, others
make precisley similar comparigong and
come to the opposite conclusion: extended
range, beyond audible limits, “costs” in
other respects; these claimants argue that
the best amplifier ic one designed to de-

liver what you hear, and not to service bats
and other creatures. Which of these views
is right—is one influenced by ‘“wishful
thinking”—or ¢an they be reconciled?

Reader Answers

Following is my answer to Question 1 in
the January 1962 issue:

For flat response down to 50 eps (no
more than 3-db down at this point), the
time constant of the circuit capacitances
in conjunetion with the load resistance
should be about 3200 ps. The circuit ea-
pacitances are those of the ceramic pickup
and of the cable to the amplifier. We shall
assume cable capacitance to be 100 pf,
whieh is quite typical. If a 5 megohm load
is required for good bass, this suggests that
the ceramic pickup has 540 pf capacitance,
making a total of 640 pf eireuit capaci-
tance. Multiplying 640 pf times 5 megohms
yields a time constant of 3200 us.

For response down to 50 cps with a 250k
load, total eircuit eapacitance would have
to be 20 times as grezt as with a 5 meg-
ohm load. It would hzve to be 12,800 pf.
The difference between 12,800 pf and 640
pf is .01260 pf. Therefore we can achieve
good bass response by wiring a .012 uf
capacitor in parallel with the output ter-
minals of the pickup.

At the same time this capacitor would
cause 26 db over-all reduction in output of
the pickup. The question, then, is whether
the amplifier has sufficient gain in view of
the signal we can expect from the pickup.
Typically, a ceramie pickup ecan produce
between 1 and 3 volts on peaks. A 26-db
reduction would yield peak values between
50 and 150 mv, Many amplifiers have suf-
fieient sensitivity to be driven to full or
ample output by such a signal.

If the amplifier lacks such sensitivity,
or if the pickup produces less than 1 volt
on peaks, we could use a 500k load control
or perhaps even a 1 megohm control with-
out encountering hum. This wonld entail
only a 20 db or 14 db reduction in signal,
which for most ceramie pickups and most
amplifiers should be enough to drive the
amplifier to full output. For a 500k load
the capacitor across the pickup should be
about .006 nuf; for a megohm load it should
be about .0025 nf. H. B.

AUDIOCLINIC

(Ffrom page 4)

pattern in each direction. This arrange-
ment gave the dipole the ability to hear
most signals in the vicinity of the antenna.
The yagi, on the other hund, is eapable of
receiving signals in only one direction over
an angle of perhaps 30 deg., the exact angle
depending upon the vumber of elements
used.

Becanse of this characteristic of the
vagi and all other parasitic arrays, means
must be provided which ean change the
direction to which the yagi points if ecover-
age is to be complete. The rotator doss this
and lets you know from where you ean
expeet to bear stations with a given setting.

The aetual operation of this kind of
antenna depends upon the phase relation-
ships of the signals on each element. The
reflector is intended to roflect signals from
the rear of the yagi back into the dipole
while the director focuses the signals froni
the front of the array into the dipole. Only
one reflector is usvally employed; addi-
tional reflectors do not add significantly
to the performance of the arrays. Doubling

WWW-akhrerieaniadiahistory com

the number of direetors will increase the
strength of a received signal by 3 dh. An
8-clement yagi can be expected to provide
an apparent gain of between 10 and 13 db.
Sometimes, rather than doubling the num-
ber of elements in a single array, two or
more arrays are stacked on the same mast
and connected to a common feed line. This
also will inerease the performance. Of
course, as the performance is improved,
the sharpness of the pickup pattern is also
increased. An 8-element array will have a
pickup pattern of 30 deg. between points
at which the signal is down 3 db.

Books ean and have been written on this
subject. Space does not permit a fuller
disenssion of the working of the array
and its application net only to receivers
but to transmitters, I do hope, however,
that this gives you some idea of the yagi,
and can show you how to improve your
FM reception. Do not consider using such
a device to improve AM reception. You
would be rotating a boom hundreds of feet
in length. E
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£ UNLIMITED
7 WARRANTY

JBL goes all the way —with product warranty as well as product quality. It is —and always has been — JBL's
policy to repair or replace without charge, at any time during the life of a product manufactured by James B.
Lansing Sound, Inc., any unit whose performance is impaired by a cause beyond the control of the owner. The
only limitation is the availability of parts. And, frequently, it is possible to use today's parts to bring a discon-
tinued model up to better-than-new performance. This is another reason why it's a smart idea for the music
enthusiast to invest in the very best loudspeakers available. Like any fine musical instrument, they don't wear

out, are almost always worth restoring to top-notch playing condition. Write for your free copy of the new JBL
catalog and ask us to enclose a copy of the JBL warranty card.

1BL PRECISION TRANSDUCERS ARE MANUFACTURED BY JAMES B LANSING SOUND. INC.. AND ARE MARKETED B8Y IBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA
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FISHER STRATAKITS
MODELS KX-200 and KM-60

These units are two of the newest entries
in the kit field, and they are well worthy
of the Fisher name, both in performance
and in ease of construction. The KX-200
i1s a dual B35-walt stereo amplifier-pre-
amplifier and the KM-60 iz an FM-stereo
tuner with self-contained multiplex air-
cuifry. Both have excellent specifications,
and the performance equals or exceeds the
specs.

Each section of the IXX-200 consists of
an BCCS3/12AX7 as the preamp stage
with feedback equalization for Loth phono
and tape, followed by the seleetor switch,
a bhigh-cut filter, a tone-control amplifier
using another ECC83, the Joudness-volume
coutrol, another ECC83 as amplifier and
direct-coupled phase splitter, and a pair of
7591's as the output stage. The output
tubes are operated with fixed Dbias, and
both bias and balance are adjustable, with
a switchable meter being nsed to indicate
the correct settings. Controls include a
tape/phono switeh to change equalization
in the low-level inputs which are marked
MAG 1 and MAG 2, tape monitor switeh,
loudness econtour switech, dimension control
which ranges from mono, wherein both
channels are coupled fogether, to stereo
where they are completely separate, bal-
ance control, and the usual selector, mode,
separate bass and treble tone controls,
and the volume control. In addition, there
is a center speaker switeh which has five
positions—off, low, medium, high, and
maximum. This switeh introduces more

or less resistance into the center speaker
eirenit which is fed from the common tap
of the left chamnel and the 16-ohm tap
of the right ehannel, with the 4-ohm tap
of Dboth channels being grounded to the
chassis. The meter switeh and the bias and
balance controls for the outpul stage are
loczted on the top of the chassis.

There are five inputs for each chanmel—
MAG 1, MAQ 2 TUNER, AUX I, ind a0xX 2—
along with a tape monitor input and a re-
corder ontput, with the latter being ahead
of hoth volume and tone eontrols, which is
the logical pliace for the recorder feed.
Ilezters of all tubes except the output
stages are fed with d.c., and silicon recti-
fiers are used for both heater/bias and
plate power supplies.

IM distortion measured 1 per cent at
36 watts, and harmonic distortion was
under 0.5 per cent at the same output.
Channel separation measured 52 db at
1000 eps, 28 at 10,000. A phono or tape-
head input of 3,4 mv produced full sutput,
with 320 mv being reguired at the high-
level inputs. With the volume control set
to give rated output at an input of 6 mv
at the phono input, hum and noise measured
69 db down, and with the volume control
turned to minimum, the hnm and noise
measured 96 db down, The tone control
range was measured as +10 and —15 at
50 c¢ps, and +15 and - 16 at 10,000, while
the high filter produced a cut of 12 db at
10,000 eps.

The Mag inputs may be used either for
phono or tape, and a panel swileh pro-
vides a change in equalization from RTAA
to NAB, the former being exceptionally

aceurate. Up to about 6000 eps, the NAB
curve is exact for 7% ips, with a droop of
2 db at 10,000 ¢ps and 3 at 15,000—easily
compensated for by the treble tone controls.

C-24

The KM-60 Tuner Kit

Immediately following the construction
of the amplifier, we turned to the tuner.
Thiz unit, which is wery similar to the
factory-built 50-B tuner, consists of a
cascode r.f. stage, employing an ECC8S/
6DJ8, a mixer and oseillator uging the two
gections of an KCC-85/6AQ8, with two
GAUG i.f. amplifier stages and two 6ATG
limiters, feeding a wide-band ratio de-
tector. A meter in the grid ecircuit of the
second limiter serves as a tuning indicator
for normal use, while chassis-mounted
switch permits conneeting the meter to the
ratio deteetor ecirenit for use in initial
alignment. A panel switeh feeds the de-
emphasized mono signal to the two grids
of an ECC83/12AX7 as aunode followers
feeding the ontput jacks.

The multiplex mnit comprises a 12AT7
signal and pilot amplifier, with the latter's
output synchronizing a 12AX7 multivi-
brator at 38 ke to provide the subearrier
to two diode bridge cirenits. Their outputs
are fed to the two grids of a 12ATT where
separation compensation is added, along
with the de-emphasis for the two stereo
outputs, which are then fed to the output
12AX7 anode followers. The presence of
the 19-ke pilot signal furnishes a bhias of
some 6 volts to the grid of an EMB84A,
which closes the pattern and indicates that
the program is stereo, whereupon the nser
switehes to stereo. Another position of the
stereo-mono (and power) switch introduces
a capaeitor between the two multiplex out-
puts to reduce noise, Both the front end
and the wmultiplex sections are factory
built and aligned, so the final alignment
of the unit is quite simple and can be ae-
complished without any instruments in less
then fen minutes. After using the recom-
mended alignment, we tried it with a
sweep oscillator and ‘scope, with no ap-
parent change at all.

As to sensitivity—the KM-60 has all that
i3 neeessary, 1.8 wmierovolts by THTM
measurment standards. We found that with
only about three inches of wire connected
to the antenma terminals we counld get
every one of the importan{ stations in the
New York area, with limiting on most of
them. It is a fine performer thronghout—
listening quality oxeellent, stereo perfor-
mance excellent, hum and noise satis-
factorily low. One feature we like par-

Chassis view of the two completed Fisher Siratakits—Fig. 1 (left) is the KX-200 amplifier-preamp, and Fig. 2 (right) is the
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KM-60 tuner.
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vhile you’ve been recording...so have we!
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land, Sinatra, Lee, Cole, Kingston Trio, top shows, classics, ete., etc., ete.—all on Capitol 4-Track Stereo Tape Albums!

Judy at Carnegie Hall —Judy Gar- Kenton's West Side Story O Okla-
land O Only the Lonely — Frank homa! Carousel, Can-Can O The
Sinatra 0 Come Dance With Me! — King and I O The Music Man O
Frank Sinatra O Latin ALA Lee! — Fiorello! The Sound of Wagner--
Peggy Lee [ Love is the Thing—Nat  Erich Leinsdorf 00 Americana — Car-
King Cole O The Touch of Your Lips men Dragon O Hallelujah! — Alfred
— Nat King Cole 0 Make Way! — Newman O Concerto Under the Stars
Kingston Trio O Here We Go Again! — Leonard Pennario O Charge! —
— Kingston Trio O Music for Lovers Felix Slatkin 0 Techaikovsky: Over-
Only — Jackie Gleason O Sounds of ture “1812"— Herbert von Karajan O
the Great Bands — Glen Gray O Fred Soviet Army Chorus and Band O
Waring and the Pennsylvanians in Poulenc: Gloria In G Major Con-
Hi Fi O Satin Brass—George Shear- certo For Organ [ String & Timpani.
ing O Berlin by Lombardo O Your CAPITOL PROFESSIONAL RECORDING
Guy Lombardo Medley: Volume 3 O TaPE—The Master Series. By any and
The Shearing Touch O Music for My all criteria, there is no finer tape
Love — Paul Weston [0 Dream Danc- available. Precision-produced in nine
ing—Ray Anthony [l Billy May’s Big lypes to meect every professional need,
Fat Brass O Ports of Paradise— Ask for it at your favorite hi-fi

Alfred Newman & Ken Darby [l Stan  specialty store,
; W\ com
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DANCER: BRONZE STATUE BY EDGAR DEGAS. THE WMETROPOLITAN MUSEUM OF ART, BEQUEST OF MRS. H. O. HAVEMEYER, 1029, THE H. O, HAVEMEYER COLLECTION
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MEASURE OF EMOTION
The emotion created within
you by a work of art is a
profoundly persanal
experience. Equally personal
is your reaction to a

work of music. And,
therefore, beyond question,
your own ear, is the only
true measure of how closely
the deep emotion you
experience during a live
performance is recaptured by
the speakers in your high
fidelity system. Quite apart
from engineering, the

design of the Wharfedale
W60 Achromatic Speaker
System, and all other systems
in the series, reflects
extensive musical training
and great respect for musical
values. Wharfedale's
exclusive sand-filled

baflle, coupled

with special speakers built

to perform perfectly in
concert with the enclosure,
produces full, true bass

and rich, non-strident high
notes. You hear music free
of all spurious resonances or
coloration. Discover the
uniquely natural sound of

a Wharfedale speaker system
by listening to a

best-loved recording

at your high fidelity dealer.

THE WHARFEDALE W60
achromatic speaker system
true wood $116.50, unfinished $101.50

Wharfedale®™

A reprint suitable for framing available
on request. Address Dept. WG 12
British Industrics Corp., Port Washington, N. Y.
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Fig. 3. Panel view of the KM-60 FM-stereo tuner mounted in the accessory walnut
cabinet,

ticularly is the stereo indicator which
lights up whenever one turns to a stereo
station.

Construction

Construction of both wnits is simple
and quite fast—13 hours for the amplifier
and just under 8 for the tuner, and both
worked right off the bat. In both kits, the
instructions are broken down into stages,
each apparently designed to take about
balf an hour. The parts for each stage
are packaged in separate polyethylene bags,
each with the contents listed on a card
enclosed in the bag. Wire lengths are
given, and the lengths of resistor and
capacitor leads down to the nearest Y% in.
The introductory treatise in the instructions
covers soldering thoroughly and should
make an expert of practically anybody.
In the amplifier kit especially, the over-all
tone of the instruetions is light and

amusing, Phrages that brought ouf smiles
were éncountered regularly, such as, * .. .
it you have any parts left over you goofed!
Go back and check,” After stage 4 of the
amplifier, the builder is eautioned “to take
a break” so as to avoid carelessness caused
by getting tired. There are special in-
structions on how to handle shielded cable,
silicon diodes, and wmistakes.

Muech of the drudgery is avoided by the
factory mounting of sockets, transformers,
tie points, and similar parts, not to mention
the tuner front end and the MX units.
In the amplifier, all controls and switches
are properly mounted on the front plate
so as to eliminate the possibility of
selecting the wrong part—which could
happen easily to an inexperienced builder,

On the whole, we found these kits to be
beautifully packaged and “instructed,” and
easy to build, and the performance is im-
peccable. So now, you, too, can build a
Fisher.

HEATHKIT MODEL 10-21
OSCILLOSCOPE

While it is true that most measurements
on audio equipment can be made with vari-
ous types of meters used in conjunction
with different signal sources, there are still
other observations which ean be made only
with some sort of device which will permit
a study of the actual waveform—and that
means an oscilloseope.

In the oscilloscope, the “writing” ele-
ment is acfually a beam of electrons which
has—to all intents and purposes—no inertia
whatever. I'or example, on the face of a
21-in, picture tube, the beam moves about
20 in. for eaeh scan, and there are 15,750
scansg per second, 80 the beam is actually
moving across the sereen at around 18,200
miles per hour, On many laboratory-model
’seopes, the beam can travel same 200 times
that fast. In contrast, the beam of a fypical
3-in. 'scope traveling over the limits of the
2-in. reticule at 10,000 eps needs to travel
only about 2300 miles per hour.

Needless to say, the requirements of the
audiofan do not warrant the expense of
’scopes capable of handling 100 me, and it
is true that some of the finest lab ’scopes
cost as much or more than a small auto-
mobile.. However, within the limits of its
frequency range, any ’scope is equally ac-
curate in its presentation of waveform data.
The Heathkit TO-21 ’scope is a small, com-
pact, and lightweight iustrnment priced
well within the budget of any earnest ex-
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Fig. 4. New Heathkit 10-21 oscilloscope.

perimenter, and capable of handling fre-
quencies up to 200,000 cps. It measures
9%-in, high, 6%-in. wide, and 10-in. deep,
and weighs only 12 pounds—quite a con-
trast to an elderly 5-in. model we have
which weighs 53 lbs, The I0-21 builds in
around 7 hours, and is a fine performer
after its completion.

Since the requirements of audio and most
general radio servicing are notb ag severe as
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those for microwave work, for example, it
is possible to reduce the cost appreciably
by resorting to a simplified design without
eliminating any mneeded function. In the
10-21, there is no foens ¢ontrol on the panel
—foeus and astigmatism are adjusted by
internal controls which need no ftouching
up throughout the entire range of the in-
stroment. There is no intensity control—
intensity is set by the original design, There
is no synchronizing control—sync is fed to
the multivibrator tinie-base generator from
the vertical amplifier automatically. The
two deflection amplifiers are identical, con-
sisting of a cathode follower, gain control,
and a driver direct coupled to the push-pull
output stage.

Performance

The horizontal sweep is ealibrated on the
front pancl in four ranges from 20 eps to
100,000 eps, and will actually syne from 10
to 230 e¢ps on the lowest range, 90 to 2500
on the second, 1600 to 27,000 on the third,
and from about 16,000 to 125,000 ¢ps on
the top range. The horizontal expansion is
great enough that with a six-cycle pattern
on the sereen, the pattern can be spread out
to permit a full-screen sine-wave of any
one single eyvele of the six. In the vertical
direction, the pattern ean be moved up or
down enough to view the top or bottom of
a 5-volt input signal when the gain control

is adjusted for a full-sereen pattern for an
input of 0.5 volts, This is the sort of pattern
mobility that is nsually encountered on only
the most flexible *scopes.

Specifications call for an input sensitiv-
ity of 0.25 volts/inch, buf the actual meas-
ured value was 0.18 volts/inch, which is
considerably above the claimed fignre. One
otlier desirakle feature is the Dblanking
which eliminates the umwauted veturn
traces which so often become objeetionable
at high sweep frequencies.

The 3-in. cathode ray tube is protected by
4 heayy Plexiglas sereen and a green reti-
¢ule gradunated in P4-in. squares over an
entire pattern of a 2-in, square. Terminals
are available on the back for direct con-
nection to the deflection plates for observa-
tions above the frequency range of the
internal amplifiers and at high signal volt-
ages. A switeh selects either the terminals
or the internal amplifier.

This is the first ‘scope we have observed
in some time which had all the features
required for audio work without undue coni-
plication. Previous low-priced ’scopes gen-
erally had lbmitations in over-all perform-
ance whicli forced the user to eompromise.
The Heath 10-21 does not seem to have any
limitations for which compromises must be
made in any work that the aundio engineer,
serviceman, or experimenter needs to do.

OMEGA TRANSISTORIZED
STEREO AMPLIFIER,
MODEL 1600

At the last New York High Fidelity
Show (September 1961) we were intro-
duced to a new piece of high-fidelity equip-
ment, a fully transistorized 30-watt
(IHFM) stereo amplifier. At that time we
noted that it used military-type construe-
tion underneath jts beautiful exterior. Ap-
parently everybody thought it exeiting
hecanse we had to wait in line several
months before our turn eame. You ean resh
assnred that the unit was listened to,
“opened up,” and under test within minutes
after we received if.

The cireuit of the outpnt stage is signi-
ficant. and patented. Each output stage
consists of four power transistors in a
basie symmetrical bridge. The power tran-
sistors, constituting the four active arms
of the bridge, are driven in pairs; tran-
sistors 1 and 4 condnet while transistors
2 and 3 do not, and viee-versa. Associated
with each of the power transistors is a
driver transistor. Power transistors 2 and
4 are driven by emitter-follower PNP units
in phase opposition. Their input signal is
derived from a conventional ftransistor
phase-splitter circuit. Power transiztors 1

and 3 are driven by NPN units conneeted
as common emitter amplifiers. The input
signal to thesge nnits is derived from loads
in the collector circuit of the PNT drivers.
A signal representative of the oubput wave
form aeross the load is obtained through
a novel one-fransistor differential am-
plifier which provides feedback for injee-
tion into a low-level stage. Altogether a
rather clever eirenit.

The Omega 1600 provides halance con-
trolg for volume, bass, and treble. After
these controls are set to compensate for
room acoustics, master ganged controls are
used. We found this a rather nseful feature,
espeeially sinee the commonly-used controls
sported larger knobs.

The Omega 1600 is the first tramnsistor
amplifier we have tested which delivered
30 watts THIFM (25 watts rms) per
channel. The frequeney response was within
0.5 db from 30 cps to 40,000 ¢ps and +1.5
db from 10 ¢ps to 55,000 eps. For some
unaccountable reason harmonie distortion
did not meet specifieations (less than 1
per cent) at the extreme low and lLigh
frequencies although IM distorfion was
within specifications, In all other areas
the 1600 performed extremely well. In all,
a rather satisfying early production sample.

Fig. 5. Omega’s Model 1600 transistorized amplifier-preamp.
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Fig. 6. H. H. Scott speaker system, Model
S-3.

H. H. SCOTT SPEAKER
SYSTEM, MODEL §-3

The first time we observed thix speaker
system several months ago we were im-
pressed by a very significant faet, the
design of the “package” (enclosure) was
extremely sensitive and handsome. This is
significant to us because a speaker system
of this type is intended to be a piece of
furniture as well as a music reproducer.
Anyhow, subsequently we discovered that
the visual designer of this unit (and, as
we understand it, all H, H. Seott equip-
ment) is no less than the Vice President
of the company. We are not sure whether
this means that H. H. Scott thinks visual
design important enough to rate a vice
presidency or that the viee president is an
nnusually versatile person, but we are glad
cither way.

The $-3 is a three-way speuker systen
which ntilizes “air loading™ to improve
low-frequency response. In addition, the
crossover network is nsed to help “flatten”
the mid-range vesponse. In reality, the
¢rossover network is used in the S-3 in o
marnmer similar to the way a tone control
is used to compensate for room acousties.
Looking at it another way, we can consider
the enclosure for the speakers as a “room”
with individual acoustics, and the erossover
network as a frequencey-diseriminating de-
vice used to boost or cut those frequencies
which require it, Since the “room” iy
constant once the design is fixed, it is
ouly necessary to measure its acousbies,
calculate or empirically determine the
correction, and “build it in"” the crossover
network. A elever idea.

The only question that remaing to be
answered is how well have the I. H, Scott
engincers suceeeded?

Very well! On the other hand, it would
have been very surprising if they hadw't
done an excellent engineering job; ex-
cellent engineering is really their stock in
trade.

More specifically, the H. H. Scott Model
S-3 speaker system reproduces music with
as little coloration ag any bookshelf speaker
system we have heard. Both extremes of
the andible frequency spectrum are solid
while the mid-range has just that toueh of
brightness that we personally enjoy. C-28
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|G\ LESS THAN 3 GRAMS

Electro-Acoustic

7000 series

automatic
record player
...made

to protect

the original
fidelity of your
recordings

CERTIFIED QUALITY

Each record player s

laboratory tested and is sold with a
writlen lest report coded to the serial
number of thal parlicular

record player, cerlifying that
performance 1s

within specification limils.

AUDIO o MARCH, 1962

TRACKING PRESSURE

The selected Diamond Stylus pickup of the 4-speed
Electro-Acoustic 7000 Series stereophonic record player, with its
high compliance and extremely low stylus pressure combine

to extend record life and maintain the original fidelity

of your fine recordings.

The dynamically-balanced 4-pole, 4-coil motor and turntable,
micro-honed motor spindle, precisely machined bearings, and the
custom-fitted turntable drive. .. limit rumble to—40db, wow to less
than 0.15% RMS and flutter to 0.06% RMS (better than NARTB
standards). Turntable speed is certified to be within ¥ 1% of absolute.
The Electro-Acoustic 7000 series handles your records more
carefully than human hands. It is designed to eapture the full
beauty of every recording for hundreds of playings.

$69.50 Audiophile Net.

Write today for free illustraled lileralure and the name of your nearest dealer,

ELECTRO-ACOUSTIC PRODUCTS GOMPANY

2135 South Bueter Road, Fort Wayne, Indiana
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VOICES

The Incomparable Bjoerling. Arias from
ftalian Opera. Assorted orchestras, con-
ductors.

RCA Victor LSC 2570 stereo

This memorial to the Scandinavian tenor
who dled in 1960 is a collectlon out of his
later recordings (in stereo), after a 25-year
career in which the superb vocal technique
searcely altered, nmor did the voice grow old.
Bjoerling was a mild, almost placid tenor com-
pared to the fiery-voiced Caruso or the brassy
Laupritz Melebior In his big days. But Bjoerl-
ing did have what is now virtually non-exist-
ent, a real, old-fashioned perfectlon of vocal
production, absolutely never forced and, thus,
never forcing the voice itself into overwork.
Paradoxically, his finest milien was in the
Italian opera area, where the impact of 2
perfect technique and high musicianship
easily oulbalanced the mildness of tempera-
ment that could show up to his detriment in
the heftier Germanic roles.

Eileen Farrell in Verdi Arias. Columbia
Symphony, Rudolph.
Columbia MS 6254 stereo

The great Elleen, she of the blg voice that
can sing anythlog (including popular musle),
Is at her very best in Italian opera even if
she does live in Staten Island, New York,
and even though her solid Amerlean accent
does show through a bit here and there. For
one thing, she conveys a real sense of per-
sonal involvement in Verdi and Puccini,
where in other music—including Besthoven—
one feels a bit too strongly the implication,
“See, I can sing this too”.

She can, be assured. But she does it all a
bit too easlly, with that jmmense voice of
hiers. Not so In these Italian works. She's well
worth 2 heavy try in this recording nnd in
others In her present series of the sort—oput
ber up agaiust Tibaldi, if you really want an
Interesting comparison, Tibaldi being the
reigning Italian queen of Ytalian opera. Far-
rell can hold her own.

Victoria De Los Angeles and Dietrich
Fischer-Dieskau in Dueis. Gerald Moore,
pf.

Angel 35963 stereo

I_t Is musically correct that three, mot two,
smiling faces should appear on the cover of
this record—Gerald Moore, at the plano, is
surely as big an artist as either of the others
and the three together make marvelous mausic,
whatever the style or content.

The styles vary pretty widely. We begin
with Henry Purcell, in English (practically
faultless), then go on to a Haydn setting (in
German) of a Scots air, Al Through the
Night and a brace of Beethoven's similar ar-
rangements of Irish tunes (in English) with
an jnterlude by the “London” Bach, Johann
Christian, sung in Italian, Side Two moves
irom Schubert through Dvorak, Tehaikowsky,

* 780 Greenwich St., New York 14, N. Y.
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kettle of
musical fish and any other than this superbly
mugical team would manage to make hash of

Saint-Saéns and Fauré—a pretty

It. Good musiclunship pays; here we have

three of its top practitioners.

Rita Streich sings Lieder by Hugo Wolf.
Erik Werba, piano.
Deutsche Gramm. 138 641 stereo

A really lovely record, with ony a few
qualifications. Streich has a lovely and com-
munieative volce for the German Lied, one
that emotes, that dicts, that weeps and
laughs, with that peecunliarly direet honesty
uand purity of intent that is the most won-
derful part of this German song-music. Her
only mild fault Is one that is ultra-common
in the cose of Hugo Wolf—she cnn't quite
keep up with the Wolfian harmonies when
they begin o jump around.

Wolf was a flendishly ingenious composer.
Mueh of the time, his expression is as simple,
as well as profound, as anything by Schubert.
But every so often—Ilet's say in every third
or fourth song—he zoes into complex fonal
modulations, jumping astonishingly from
chord to chord, key to key. Paradoxically in
this dany of atonality, not many performing
artists have the ears to follow hig lightning-
like complexities, Streich can’t, when the
harmonic going pets tough. She's llke a bob-
sled that jost barely makes the fast curves.
Nothing obvious; but every so often one feels
A groping for piteh that is mildly unsettling.
That's all.

Iirik Werba, at the piano, has no trouble,
of course. His own fine ear Is aided by the
piano keys themselves—which are always in
tune, after all

Leroy Robertson: Oratorio from the Book

of Mormon. Soloists, University of Utah

Chorus, Utah Symphony, Abravanel.
Vanguard VSD 2099 stereo

On the face of it, this immense oratorio
out of Utah might seem the sort of music for
outsiders to aveid. I was rather surprised,
then, to find that even though it is a thor-
oughly derivative work it does have a certain
sturdy modernity to It and a good deal of
rather solid musical construction as well,
within the grandly solemn oratorio tradition
fo which it belongs—stemming back to count-
less “Messiahs” and even a Bach B Minor
Masg or two. I found I really dldn't mind
It a bit, though all my intellectunl senses
kept saying I should.

Indeed, the fervently musical performance
by these dedicated Utah people suggests a
good comparison, architecturally and stylls-
tically : the music somehow reminds one of
the famous Mormon Temple itself, out in
Salt Lake City, That sturdy shrine is nomi-
nally a monument to early .American archi-
tectural najveté but, even g0, it manages to
convey an astonishing quality of strength,
dedicated workmanship and community to-
getherness. Impressive eveu if you've just
flown in from Notre Dame or Chartres the
day before. So it js with this oratorlo. In-
teresting.

Moussorgsky: Songs and Dances of Death;
The Nursery, etc. Netania Davrath, sopr.,
Erik Werba, pf.

Vanguard VRS 1068 (mono)

Netanfa Devrath has a lovely voice and an
infallible musical ear ; she sings almost every-
thing, from opera to Israell folk song. She
sings Moussorgksy here, some of the finest
dramatic songs of the Ilate 19th century, and
I admire half of them, find the other half {n-
adequate, After al), not every slnger can sing
crery song, of whatever sort.

Devrath's volce is light, rather white in
tone. In the delightful “Nursery Suite,” a set
of songs in which a child speaks of his own
life in child-terms, she is superb, taking the
child's part with animation and musical
finesse. But in the stark, terrifying “Songs
and Dances of Death,” Devrath is out of her
element. The drama is missing, If you want
to hear these songs i{n &ll their chill fear-
someness (and their human appeal) try to dig
up Jennie Tourel's old Colombia recording,
on an early LP. Next to that, this one is al-
most ingipid-—=though musically accurate and
beautiful in the singing tone.

Liszt: “Donte” Symphony. Budapest Phil-
harmonic, Budapest Radio Choir, Lehel.
Westminster WST 14152 stereo

The revived Westminister label is lssning
an interesting serles of recordings out of
Budapest, where the musical tradition re-
mains so very strong that to this day, and on
all sides of the political front, Hungarian-
trajned musicians are the most brilliant and
aolid we can find anywhere. Liszt wasn't
exactly a Hungarian composer, but in hla day
he did produce what passed for Hungarian
musie (even if it did turn out mostly to stem
from gypsy cafe material). That's enough
for present-day Hungarians, who perform him
as a national hero.

The trouble with Liszt right now is that
though he is just out of a 150th anniversary
(his birth, in 1811) his music ig at the very
climax of “datedness'—even as it begins to
be appreciated for its truly classic qualities
of structure and design. You’'ll find this long,
meandering, thundering “symplony,” coni-
plete with Inferno, Purgatory and Magnificat,
by turus inspiring and an infernal bore. Can't
eriticize it—for this is the way things were,
back in the 1850’s, The longer, the be(ter !
This ig plenty long, especially the soft, mys-
terious parts and che silences, pregoant
mostly with surface noise. Not Liszt's fault;
ourx for listening at home.

INSTRUMENTS
Brahms: Symphony #2. Pittsburgh Sym-
phony, Steinberg.

Command Classics CC 110025D stereo

Haven't enjoyed this old symphony g0 much
gince , well, since I played the 1940
Mengelberg Telefunken recording recently re-
leased. (See above). And the stereo micro-
phoning on this new label 18 outr of this
world, a marvelous example of what I might
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HEAR

HEARI!
the Steteophonic

Cuttaim ofy Soumd’

veavuling technigue!

Recognized for years by discrim-

inating listeners for true stereo-

phonic reproduction and the
highest standard in high fidelity!

A DATE WITH EDDIE CANTOR,
Songs, Stories and
Anecdotes from his Carnegie
Hall One Man Show

l4akin® Whaoopie « If You Knew Susie «
Ida = Ma, He's Making Eyes At Me »
There's No Business Like Show
Business » Dinah » Is It True What
They Say About Dixie? » Margie »
Josephine Please Don't Lean

On The Bell » and others

AFLP 702
SOUND EFFECTS, Volume 3

Teletype Machines = facsimile
Wirephoto Machines » Cuckoo Clocks
Grandfather Clock « Clock Ticking
(time-bomb effect) « Army Pistol Range
« Heavy Artillery « ‘Vulcan' Aircraft
Machine Gun  M48 Medium Tank ¢
Close Order Drill = Police Car

Passing Thru Traflic » Pedestrians

In City Streat » Thunder And Rain »
Rain On Pavement = N. Y. Subway »
Model T Ford Starting, Idling, Passing ¢
Electronic Effects = many others

DFM 3011 - DFS 7011

BRASIL, BOSSA NOVA,
SAMBAS, MARCHAS

0 Apito No Samba » Mulata Assanhada
» Poema Do Adeus « Covarde =
Arrasta A Sandalia ¢ Marcha: Mundo
De Zinco * Eu Choraret Amanha

Lata D'Agua » Nao Me Diga Adeus +
Chora Tua Tristeza » Implorar « O Amor
E A Rosa » Recordar « Marcha: Madeira
De Lei » E Com Esse Que Eu Vou

AFLP 1934 - AFSD 5954

"REG. APP. FOR

Mono (AFLP, DFM)—$4.98/ Stereo (AFSD, DFS)—$5.95
AVAILABLE AT YOUR RECORD SHOP, OR WRITE TO:

AUDIO FIDELITY RECORDS

Dept. A3, 770 Eleventh Avenue, New York 19, N. Y.
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new heloagec]

STRINGS FOR A SPACE AGE,
Bobby Christian & His Orch.

SPACE SUITE: The Call « Count-Down = Flight Into
Orbit & Empyrean » The Call = Re-Entry »

Finale « Midnight Sun = Out Of This World »

Blue Star = Autumn In New York o Out Of

Nowhere « How High The Moon

AFLP 1959 « AFSD 5959

NICKEL MUSIC, The Sound
of the Nickelodeons at
Paul Eakins’ Gay Nineties Village

King Cotton » Dixie » Patriotic
Medley ¢ Georgia Camp Meeting =
Hands Across The Sea » The Jolly

Coppersmith « The Irish Washerwoman
» Battle Hymin Of The Republic

My Wild Irish Rose » March Medley «
Carry Me Back To Old Virginny o
Yankee Doodle » Ta Ra Ra Boom

De Ay « Over The Waves

AFLP 1960 « AFSD 5960

4

MEXICO WITH LOVE,

Jo Basile, Accordion & Orch.

La Bamba = Jarabe Tapatio
Malaguena ¢ Chiapanecas * La Raspa ¢
Ay Jalisco No Te Rajas « El Rancho
Grande ¢ La Cucaracha » Cielito
Lindo  Guadalajara + La Golondrina

» Las Mananitas

AFLP 1946 - AFSD 5946

CARNAVAL DO BRASIL,
MARCHAS, FREVOS, SAMBAS

Tumba Le Le » Levania Mangueira «
Pra Seu Governo, Recordar « Na Base
Do Amor = Se Eu Errei, Me Da Um
Dinheiro Ai « Indio Quer Apilo « A Lua
E Dos Namorados, Evocacao =
Vassourinha, Madalena Vai Casar «
Cacareco E O Maior, Piada De Salao
Maria Escandalosa « Paie, Quem

Me Ve Sorrir » Nao Me Diga Adeus =
General Da Banda, Qual E O Po =

Vai Ver Que E » and others

AFLP 1953 - AFSD 5953
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Complete catalog—fully illustrated

with complete selection listings
for each record—mono and stereo.
Complete stereo tape listing.
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call Progressive American sterso, imagina-
tively used not for “literal' concert hall re-
production but to achieve a maximnm musi-
cal impaet in Stereo’s own terms. Buropean

record buyers should try it for their own
edification.
To tell the truth, I was a bit put off by

the hi-power publicity which lannched rhis
label, and by the fancy double-fold albnms.
Last time this sort of thing came my wiy,
the resultg in music were distinetly less than
gengational, in mverse proportion fo the pro-
motional jazz. Not thiz time.

For one thing, (starting from the out-
gide), the albnms are faney but each bouxts
an excellent and beautiful art cover by a
wothwhile serious artist—in this case Gaher
Peterdi (the notes tell me), whose bull-
colored print abstraction makes an unnsual
cover design. The liner notes are modestly
adequate, the technical data only moderately
blown-up (25-mm film-recorded) and the gzen-
eral art-layout really in exeellent taste-—

whiclh means that it is harmonious, henu(i(p}
in its color scheme and well-proportioned in
the typography. 4

But the dise is what counts. And for me it
isn't necessarily the 35-mm  film-recording
that gives snch a lovely sound but, as I say,
somebody’s highly intelligent and sensltive
usc of the stereo mikes. I sugzest that Coni-
mand has done a good deal hatter than Capi-
tol did with this same group, thongh ll_mr
was in an earlier stage of the fast-moving
stereo art.

And finally—the musie. Command, by ac-
cident or careful choice (I wonldn’t know),
lhag inherited one of the finest, most musical

of the American orchestras nnd one of the
hest conductors in the business for the biz
clasgies. The first two movements ot this

performance are just plain lovely—for any
listening ear at all. The other two go sort of
fast (mavbe the LP wasn't big enough) but
oven so, there is no lack of elarity annd sweet-
ness, “Natural” is the best word for the

- @l
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Check this weekly

ONE PROBLEM
FOR WHICH

G schedule ... MONDAY: Vocal group (Omni-
directional ), TUESDAY: Soloist (Cardioid ), WEDNESDAY: Trumper ... . Close-up
(Overload protection switch), THURSDAY: Duet (Figure 8), FRIDAY: News-
caster (Voice switch). Now, all these day-to-day studio problems can be solved
with ONE NEUMANN U-67 MICROPHONE! Switch concrolled directional charac-
teristics (all patcerns), low frequency response, and sensirivity, are the three
separate compensartion possibilities provided by the U-67 ... the only microphone
with such unique versarility. Remember the ¢hrill, the firse time you tested the
famous U-477? The U-67 will chrill you anew, setring new standards wich ics
completely natural and undistorted sound even when inches away from the
sound source. Incidentally .. . the one situation in our group above, for which
we DO NOT recommend the U-67, is the SATURDAY concert hall assignment. The
M49b with remote controlled directional pacterns is better for this particular
purpose. Write us abour your special problem. The U-67 can probably solve it
- - or we will forward details on the NEUMANN microphone most

suited for your needs. Address inquirics to Dept. M.

GOTHAM AUDIO CORPORATION

2W. 46 St New York 36, N.Y, (212) €O 5:4111
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Steinberz sound. Natural in terms of today,
which means straightforward and minus Ro-
mantic-style frills, yet lyrie, cleanly played
and phrased, always balanced and well can-
trolled. )

If voun want to hear the marvels inside a
Brahms symphony, the multitude of counter-
melodies, the color touches, the play of the
orchestral c¢holrs, this semi-elose-up “enr-
tain of sonnd” is “the moest.” I'm glad Com-
mand has already sold 50,000 of this dise.
You'd better try one, too.

War-Time History

Brahms: Symphony No. 2. Concert-
gebouw Orch., Mengelberg. ({(Re-
corded April 9, 1940).

Telefunken TH 97005

Tchaikowsky: Symphony No. 6 (“Pa-
thétigue”). (Recorded April 22,
1941). Concertgebouw Orch., Men-
gelberg.

Telefunken TH 97002

Historie recordings with a vengeagnuce,
these. How strange is musical history
when it is lined up against the larger
world in which it exists! I thonght,
somehow, that the dates ubove mizht
be especially significant. T rushed ta my
“Rise and Fall” (“Rise and Fall of the
Third Reich,” by Wm., L. Shirer) and
lo—the great Willem Mengelberg, one of
the finest conductors of the early cen-
tary, recorded this Brahms with his
Duteh orchestra on the very day af the
invasion of Norway by the Germans and

the sudden overpowering of itx small
nefghbor-nation, Denmark.
The Norwegians fought for awhile,

but the Daneg never even haid a chance
to try. And there, only 2 few niles away
on that day, was Bralims, serenely lively,
played in the great tradition of high
Romanticism in which the symphony
was composed, lad by a man who had

taken over rthis orehestra before the
furn of the century. Astonishing—and
what a lovely, warm, plastic, genuine

performance it is, too! To Mendelberg,
Brahms wag still young and new. Good-
quality, old-style 78's. Yon ean hear the
swish-swish faintly,

It was only an month later that the
larger invasion which completed the con-
quest of Xurope overwhelmed Flolland
itself, in a4 mere five days of terror.

What do we have, then, on the second
of these dises? April 22, 19517 On that
April 22, Hitler was in total charge of
Burope, including Holland, and ol-
viousgly including the Concerigebonw
Orchestra and its famous leader. An un-
sgvory aspect of his last years but n
complex one, as this superb Mengelberg,
“Pathétique"” attests.

On that April 22, Greece was abount
to collapse and Yugoslavia's pathetic
little revolution had been erushed by
Hitler; the great invasion of Russia
was already overdue, postponed until the
late days of June., And here was Mengel-
berg and his orchestra—and  Piotr
Ilvich 'Tchajkowsky's last symphony,
tragically playved as it seldom has heen
since, in a style no longer really possible
today, A superb, a priceless perform-
ance.

Is there anything IHitlerian about it?
Well, the Dutch string section is piti-
fully weak, o handful of fiddlers, placed
close to the microphones. War-time at-
trition. Much more significant, the teeh-
nical guality of the sound is startlingly
improved over that of the Dutch record-
ing of a year ecarlier. Xabulous! And
sinigter—for this must lhave been the
sudden influence of German technology.
At such a time! Well, such is life, and
Telefunken (via London) is aesthetically
100 per cent vight in bringing us again
thege outstanding recordings, out of au
troubled history.
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Instruments of the Orchestra. Commentary
by Yehudi Menuhin. 50-page ill. booklet.
Capitol HBZ 21002 (2) mano

Recordings of the ingtruments of the or-
chestra, for edncational use, seem to pop up
regnlarly every year or so. This British one
has the best-played and best-recorded musi-
cal examples I've ever heard., done in a very
natural liveness, as at a wmusical recordingz
sesslon, and contrasted deftly with  full-
orches(ra passages exeerpted from WMI re-
cordings, (The comparison between a solo
instrument close-up and the same in  ils
naturally distant orchestral surroundings has
too often been badly handled, or simply jg-
nored.) -

Yehudi Menuhin i3 the carnest, somewhat
pedantic-sounding commentator. There ig no
doubt of his sincerity, and the Information
he conveys is useful and suecinct. It's just
that somehow, the tone of his voice has that
“educational” sound to it, much prized by
music edueators and generally abhorred by
the public at large and by children in par-
ticular !

Not unpleasant, mind you—and you must
produce some tone, if you're going to falk,
after all. I've heard a great denl worse
pedantry than Mennhin's, which isn’t really
that at al), for he is a real musician. Just a
mannerism, a way of speaking,

The tape editing of the recorded excerpts
is poor—clumsy fade-outs, more or less at a
proper stopping point but ill-managed and
badly timed. I know—I do it every week my-
self with records, on the air, and I could do
better than this.

Poulenc: Concerto for Organ and Strings.
Stravinsky: Jeu de Cartes. Boston Sym-
phony, Munch.

RCA Victor LSC 2567 stereo

A fine pair of works here, Loth of them
associated most honorably with the Boston
Symphony and its home auditorivm, Sym-
phony Hall. The Poulenc is one of his mneo-
classicnl pieces (after many a year of frittery
French hi-jinks), dating from 1938, not un-
like the very popular two-piano concerto,
with plenty o gerious bnt catehy melody and
some pleasantly hard rhythmic variety.

The Stravinsky “Card Game' is also In
the high neo-classical tradition (1936),
Bach-like in ity steady. pulsing rthythmic
figores, ingratiating to the ears of today as
though already out of a classlcal period in
rhe past—which it is, to be sure. Music now
is made of sterner stull, in the atomic age.

The piece is composed in “deals,” with a
special bit of music to nccompany the card-
shuflling, and the plot involves complications
provoked by the guile of the perfidious
Joker. Az the liner notes put it, this is na
“waggish' piece—and an amusing one for
almost any hi-fi listener.

Ravel: Daphnis and Chloe (Suite No. 2):
Alborada del Gracioso; Le Tombeau de
Couperin; Valses Nobles et Sentimentales.
L‘Orch. de la Svisse Romande, Ansermet.

London CS 6210 sterea

There's nothing I love so much ng Ravel
well played—uand here is a whole record of
the very best of it. Ravel, the essence of a
Frenchman, is a somewhat special taste, I
admit—people either enjoy him moderately
or (like me) find his influence as essential
and powerful, every so often, as catnip is to
a cat. One must delicately roll in Ravel and
that's just the way 1 feel about his marvel-
eusly lnsh, beantifully tender, elegnnt, sophis-
ticated, super-violent music, A real man of
his type, and ome of the great musical per
sonalitier of his age.

Ansermnet, the bearded Swiss, is in trath
far nearer to the French temperiinent, albeit
in a suitably weighty fashion, than he is to
that of the Germanic peoples whose musie he
also plays—DBeethoven, Brabms and (he rest.
This is Just plain superb I'rench, especlally
the “Tombean de Couperin,” and only the
*Valses Nobles’ seem to me somewhat less
potent here than I’'ve heard them elsewhere
at their best.
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WHAT
CARTRIDGE
SHOULD YOU
USE IN

YOUR RECORD
CHANGER?

HE selection of a cartridge for use with a record changer—mono
or stereo—would appear to pose no special problem. Yet, there are
certain things to be considered.

A cartridge that tracks at some featherweight fraction of 2 gram may
introduce problems if the record changer arm is not capable of track-
ing at that force. To adjust it, and attempt to use it at such a low force
may introduce complications. Joe Marshal, noted audio authority, dis-
cussed this in his article INSIDE THE CARTRIDGE (High Fidelity Maga-,
zine, Jan, 1962)—"“An attempt to reduce needle pressure with an wrm
not designed for low needle presswre will usually result in high distor-
tion due to londing the needle with the mass and friction of the arm.”

Induced hum is another problem to be considered and anticipated with
a magnetic cartridge. The very nature of the magnetic cartridge
makes it an efficient hum transducer. In the field of an unshielded AC
motor, it is prone to reproduce hum in the loudspeaker system.

The record changer owner must make fairly certain that the tracking
apabilities of the arm and motor shielding are suitable for use with
a magnetic cartridge. He can avoid these complications, and enjoy
superlative performance by selecting a ceramic stereo cartridge.
Sonotone was the first to develop the use of ceramics in piezo-electric
phono pickup applications. And today, the Velocitone cartridge stands
out as one of the most notable attainments in high quality record
reproduction. The Velocitone tracks at 2 to 4 grams — well within the
capabilities of any record changer arm. And it will perform in the
magnetic field of an entirely unshielded motor without the trace of
magnetically induced hum.

With magnetically induced hum and stylus force problems out of the
way, here’s the kind of performance you can expect from the Veloci-
tone: usable frequency response from 20 to 20,000 cyeles (£ db
from 20 to 6,000 ¢ps; =1 db to 17,000 cps) . Output is 11 mv. per channel
with better than 25 db separation.

The Velocitone is provided with matched equalizers (no tools re-
quired) so that it operates as a constant velocity device, and can feed
direetly into the ‘magnetic’ phono input of any stereo preamp. What'’s
more, the Velocitone’s performance is unaffected by extreme tempera-
ture and humidity changes.

The Velocitone, priced at $26.50 with two 0.7 mil turnover diamond
styli, gives you, in effect, two cartridges for the price of one. Wi_th
diamond/sapphire combination, the price is $23.50. Ask your hi-fi
dealer to demonstrate the Velocitone, the cartridge that is perform-
ance-matched to your record changer. Write for descriptive literature.

SONOTONE"CORPORATION

ELECTRONIC APPLICATIONS DIVISION e ELMSFORD, NEW YORK

CANADA: ATLAS RADIO CORP., TORONTO

CARTRIDGES * SPEAKERS * TAPE HEADS - MIKES
ELECTRONIC TUBES * BATTERIES * HEARING AIDS
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FM - STEREO * MULTIPLEX
All on One Chassis and in KIT FORM
P e o e by [P A€ O)
new model ST-35MX FM Stereo Multiplex
tuner, featuring the finest multiplex cir-

cuitry, ALL ON ONE CHASSIS ... ALL IN
ONE CABINET AND IN KIT FORM (with

factory pre-aligned multiplex section), e ATl T M= -
The ST-35MX FM Stereo-multiplex e \
tuner is designed for the discriminating O Y o 0'-; &
Audiophile who demands the ultimate in :
distortionless FM Stereo reception, Its Model SA-40
incomparable features include ultra high STEREQ PREAMP-AMPLIFIER KIT
sensitivity, rock-stable AFC, pin point Kit Net Price: $19.95
selectivity combined with broad band Factory Wired Net Price; $129.95

response,

The ST-35MX has been engineered to
meet the most critical standards. Highly
styled in a handsome black and gold case

.. it is the perfect companion to Paco’s
popuiar SA-40 Stereo preamp-amplifier or
any other fine quality stereo system.

Model $T-25 MX
AVAILABLE THREE WAYS IN HANDSOME FM STEREO TURER KIT
GOLD AND BLACK ENCLOSURE Kit Net Price: $69.95
MODEL ST-35MX (Kit) with full pre-aligned FAciony (VTN LiErce 0928
multiplex circuitry and PACO detailed
assembly—operating manual.
NET PRICE $99.95
MODEL ST-35PAMX (Semi-Kit) with both
tuner and multiplex sections factory-
wired and completely prealigned for
hairline sensitivity, Complete with
PACO detailed assembly — operating

manual ....... NET PRICE $119.95

MODEL ST-35WMX (ready to operate). Mode! MX-100
Factory-Wired, aligned, calibrated and STERED MULTIPLEX ADAPTER
assembled complete with operating Kit Net Price: $49.95
manual ....... NET PRICE $139.95 CRCion WIFSAINSEETI 29 30903

- LA ' 4%s | See the full line of PACO
CoRS ey are S s X M O 1 Hi-Fi Stereo components
: | leLl_Sl_OB Ofmlm A mm&co..,lnc. | on display at all leading

DA, ‘Subsidlarles of Pacotronies, lmo. . ~ distributors throughout the
| 70-31 84th Street, '_Gl_en_dn_le '27_',_."1_‘4)1:1:_3,_.1@1:!@ -N@w' York | world.

_-g//h/na)&clm o/ Fine Eloctronic éagal/pmenf )&¢ over 30 yeand.
50
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Eighteenth Century Flute Duels. Julius

Baker, Jean-Pierre Rampal.
Washington WR 442 (mono)

Catering to the Baroque-Rococo trade, the
circumspect Washington label here offers a
somewhat spectacnlar speclal—these two are
perhaps the greatest living flute players of
today, ome Americnn the other French.
(Wnshington releages few records but chooses
with care.)

Two flutes, no accompaniment. A fine gound,
and much of the music is decidedly worth-
while—it involves a piece by “Haydn (?2),” a
Telemann Songfe, an Alegro and Minuet by
RBeethoven, out of his earliest productlon at
Ronn three vears prior to “Opus 1,” and 8
longish Duet by Kuhlau, a flute player w_ho
fled the Napoleonic Wars and settled happily
to a life of flute production for the King of
Denmark,

One of these pieces, or two, may be enough
at & time. If you will space them out in your
listening, yow'll find each a fine exercise in
top-form flnte playing. The tiny, significant
contrasts of tone and technique between the
two men will keep flute players’ ears ex-
tremely busy.

Aristid Von Wurtzler, Harpist.
ASCO A112 stereo
(Am. Stereophonic Corp.)

Aristld Von Waurtzler is a top harplst, a
voung refugee from Hungary after the 1956
revolution, a soloist with the New York
Philharmonic—and his recording s a plain
bore. No better can be said, though this ig not
uucommon as a result of the kind of musjeal
professlonalism that gets onto this record.

Why? Well, nobody can deny that M. Von
Wurtzler 2 n flne harp player—he is. But
when his Bart6k, praised by Koddly himself,
turns out here to be no more than a hnnd-
ful of those tiny, hali-minute c¢hildren’s
pieces of Bartdk, that sound much better ln
their proper piano versions, when an in-
struetional snite by Ven W. himself (easy
for students) is no more than an insipld and
rather amateurish bit of harpish parlor musie,
when a Von Wurtzler performance of a well-
known Handel Puassacagiiaz sounds as though
Handel were a late-19th century harpist on a
small scale—which he was not, when the
meat of this disc finally emerges (as might
have been expected) as we arrive, come
side 2, at the real harpy pieces, all fancy
trills and rung, d 1ln Harpe Marx—then . . .
well, I'm just not a harp player myself.
Nor, probably, are you.

This is strietly trade stuff, showing merely
that the Budapest harp trajning is much like
too much other harp-instruetion, tending
towards narrowness, compounded. Fine for
harpists,

DOCUMENTS

Portrait of a Splendid American—A Docu-
mentary Tribute to Dr. Tom Dooley,
Columbia ML 5709 (mono)

This is a first-rate documentary in the
highest sense of that term—for though it
astensibly presents facets of Dooley’s hectic
life as a tribute ro him, in actualiry it af-
fords nll of us a first-hand opportunity to
hiear for ourselves how this somewhat c¢on-
troversial younz man “worked,”” to hear the
intensity of his dedieation to his medieal
causes, to assess with our own ears—as he
speaks—whether we feel one wiay or another
about him,

Dr. Dooley, you'll remember, went out to
Laos apd stirred himself mightlly in favor of
the native population. He was a kind of
dynamic whirlwind Dr. Schweitzer—passion-
ate, where the older Doctor was quietly
philosophical, avid for publicity in his cause,
where Schweitzer was cautious (and still is),
frenetically  high-tension In  econtrast to
Schweitzer's enduring calm, And Dooley died
of galloping cancer right in the middle of it
all, thus guickly ending a career that perhaps
was todo spectacular for its own good.

Was it? Well, you ecan judge nicely for
yourself, via the abundant quotes from Dr.
Dooley's own speeches acd broadeasts, on-the-
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geene &and on visits home, No question, he
was 4 highly volatile and abundantly en-
dowed young man with an enormously com-
pelling personality. That personality comes
through with disturbing vividness here, Con-
grats to KMOX, St. Louis, which produced
this show eriginally for radio.

The Story Teller . . . a Session with
Charles Laughton.

Capitol STBO 1650 (2) stereo

This is a humdinger of a set. I'm only
port-way through the four long sides at the
moment, but I've been caught for fair, and
8o will you be. The man has a stage per-
gonallty and a mike personality that is just
amazing! One minute, and youw’ll be rooted
to your speaker until It's all over—from
Shakespeare to Jack Kercuae, from the Bible
to “Major Barbara” by Bernard Shaw, plus
n Iiberal sprinkle of small talk and large
talk, off the cuff, to tie the whole thing to-
gether,

Here, by the way, IS an excellent example
of an audlence recording, a “live” perform-
ance on records. It goes along with many
another, ranging from pure slapstick and
Milt Kamen all the way to “Mark Twain
Tonight.” In a “live” recording of speech,
you see, the audience {8 very much in evl-
dence and audibdy a real part of the show,
with its constant langhs, applauvee. Your
imaginative awareness of the “live” situa-
tion is thus perfectly sustained, in the living
room, With music however, the situation ls
quite different. Audience mnoise s obtrusive,
even in very small guancities, and 8o i8 the
relatively stiff applause that accompanies a
formal concert,

This kind of “live” performance is a natu-
ral for records, though music rarely is.

Sviatoslav Richter at Carnegie Hall: All-
Beethoven Program (Vel. 1).
Columbia M2L 272 (2) mono

There’s a fascination to tbat magic phrase,
“So-and-so at Carmegie Hall” a cachet that
goes with a live performance of distinction,
apt to be historical. This concert was all of
that; but I have reservations as to its value
in the recorded form,

Don’t forget, in your excitement over
Riehter, that a record s alwayvs n record.
(And particularly when the planist, as {a
rumored here, ingists on a mike that is out
of sight and mind—hence the somewhat in-
adequate mono sound in this series.) Keep In
mind that the recorded medium has its own
values, makes its own demands, projects its
own sorts of virtues as well as defects. It
is always necessary to apply a separate judg-
ment to the musical values of a “live” con-
cert and fits recorded duplicate; the two are
often very different in musical impact.

On these records, Richter is exactly what
we shouid expect him to be, a big pianist, a
big-audience man, playiug on the grandest
scale to vast, attentlve, enthusiastic crowds
of admirers. We are in on a spectacle, and
we listen close-up (relatively close, though
the piano is off-mike by normal recording
slandards) : we are intimate witnesses here
to 2 show, In musical terms, that is aimed
big, spread wide, shaped on a buge scale.

Could it be otherwise, in such a situation?
Clearly not—and even the critics on the
spot, live, had a sense that some of this
Beethoven was a bit larger than life, notably
in the early Sonacta Opus 2, Number 3, which
fs egsentially a piece for room-size playing
and is ot its best in that miliev.

We nre room-sized listeners, via records.
The recorded medium jis basically for living-
room lstening. True, we c¢an ‘sit in” on a
spectacle such as this. True, we can be per-
suaded of music’s sheer size by means of
tricks, via blg liveness, for instance, as re-
cording engineers now know so well. But
when it comes to the real thing, ag here, we
feel an inconsistency. Like belng a couple of
feet from La Callas when she hits a high
note, or, maybe, bending over Heifetz' neck
as he screetches off a fiddle cadenza. Much
Iarger than life, and a bit overdone, for the
living room.
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THE DUAL-1006 CUSTOM

We consider the Dual-1006 CUSTOM
to compare more than favorably with
any other record player now on the
market. So much so that we submitted
it for testing to a completely impartial
authority. A copy of this report is now
avazilable upon request. It contains the
facts to be familiar with before con-
sidering any purchase of record play-
ing equipment. For your copy write:
Dept. C-3,

united @udio
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12-14 W. 18th Street, New York 11, N. Y.
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So it is wirh Richter. One senses the eler-
{ric atmosphere, all righr, by the almost hys-
terical applause that bursts ount instantly
after each piece; but one resents the sudden
intrusion—huaving forgatten during the play-
jng that there was such an audience ! (Colmm-
bia has reduced many of the andience’s conghs
to a sort of gasgy hiss, which I find more
annoying than the genuine, natural honk.)

In the carly Beethoven, the show is too
close-up, oo potent, too big, for any normil
Jiving roem. In the “Appassionata.” however
a  show-piece if ever there was one—
Beethoven fakes off with astonishing efect.
Zhat picce Is right at home in the concert
ball, and ar home with Richter, too.

Yes, he's a great dramatie pianist, a master
of big-time performance. But the thouzhttul
jntimaey of the chamber music approach is
not bis specinlty. You'll need to Iisten to
him on records with this in mind.

Spanish Songs and Dances in Motion.
Jose Greco and His Dance Company,
Orquesta de Conciertos de Madrid,
Machadeo.

Columbia MS 6265 stereo

Here's another of those Spanish song-and-
dance recordings that fearure the sounds of
the dance itgelf as well as the accompanying
music. This one is vather sophisticafed, as
benefits & famous touring company. Part of
it involves a full symphony orchesira and a
Spanish opme at that.

But there’s nothing phoney abont this
présentation. The more intimite dances have
the requisite close-up sound of guitars, slap-
ping of thighs, clapping of hands, rattle of
castanets and, of course, the brittle rhythms
of hard heels and soles on hard wood floor-
ing. Some passages—as i8 the new style in
Spanish recordings—dispense entively witl
music for considerable stretches, in {avor of
sheer rhythm. Very nice.

Virtunlly every piece (or dance) geems fo
be somehow “arranged” by the symphonic con-
duetor, Machade, or so the record label says.
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“Machado-Greeo™ is the way it gets printed.
Since Spanish dancing is sopposedly =till
quite fmprovisational, traditiona), and highly
rhythmic-with-the-feet-and-body, I'm not clear
as to how or what the “arranging” involves
but let this pass. It sounds good, arranged oy
no, (Can you copyright some fast foot work
in termg of recorded sound:

STEAM PLUS

2nd Pigeon and the Mockingbird. (Sounds
of Steam Railroading, Vol. 4.) O. Winston
Link.

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

“dnd Pigeon,” believe it or not, is the
nime of & train, one of the last coal trains to
be hanled by steam on purpose (a3 opposed
to those that are manned by fans or com-
missioned by recording outfits!), And this rec-
ord, continuing the O. Winsgton Link tradition
of interesting side-effects, does feature a full-
fledged and genuine mockingbird, no fake nor
even a cagzed birdie buf a singer who just
happened to come along and stay awhile.

In ecase you didn't Xknow, mockingbirds
belong in the South but often stray North-
wards—and, oddly enough, the orthern

strayvs often turn out to be exeeptionally
zood singers. The theory is that they have
nothing 10 do but imitate the surrounding
nolges, minus the compiany of their own
kind. Moreover, mockingbirds (as IT've aob-
served myself) clearly like pesple and enjoy
xhowing off near any sScene of moderate
human activity.

Ko, you see, this mockingbird came around
fo inspect the Link tape vacovder and stayed
on a bit, fo sing. After awhile, a steam (rain
comes along. . . . It's 2nd Pigeon.

Most of the record is the now-usual se-
quentin)l account of complete train episodes,
abundantly described in the accompanying
liner notes, which yon must read as you
listen. Link invented the idea, far as I know.

Steam Railroading Under Thundering
Skies.

Mobile Fidelity MF 8 stereo

Well, this one has added sound-effects,

too. “Havoe! February, 19611 The Jull force
of angry 8k strike Hattiesburg, Mississippi.
The stark reality of devastating rain and high
water. . . Public relations in high gear, if
you ask me, and I'll bet the guy who wrote
that blurb didn’t even own a hi-fi. But there
is a real, honest thunderstorm here, just the
snme, one of those that keep coming back
again and again (pre-frontal squall line, I
insert in my capacity as an amafeur mefeor-
ologist). The thunder cracks are solid enongh
and reasonably frequenf. the rain just keeps
pouring down and down, wetly. In the middie
of the record I looked out my window at a
perfectly dry city street and jumped pers
ceptibly.

Agninst this sultry storm there iz a train,
natch. Old engine No. 300, 2-8§-2, comes
rumbling along with its train of cars. Sounds
just like an old small freight to me, and my
only objection is that, as we listen, this train
also keeps coming hack, over and over again.
I can’t figure out its schedule.

The darned thing seems to be shuttling
busily over a couple of miles of dead-end line,
judging from the sound. Whooo, whoooo,
who-WOO0O0D echnes the whistle through the
stormy Mississippi hills, then choo-choo-choo-
CHOO-CHO0, rattleswheeze-bang, and off it
goes into the distance—only to turn right
around and echoo-choo straight back again
fo us once more. After a few times, this zets
to be rather zany. Has the enginecr gone
mad? Or maybe it's a circular track.

Just a rather unimaginative job of tape
editing, I suppose—but what, after ull, are
you going to do with one o)d steam train for
a whole LP side? Can't just record it once
on the daily run-through, then wait 24 hours
for the next time.

There's a different 1rain on the other side.
Steam trains being so scarce, two complete
trains, all diferent, is doin® pretty zood for a
single LP. =

WIEN A PAIR OF ACES MAKE A FULL HOURSE

D19 B
Dynamic Directional Microphone
the premier mike for semi-pro
tape recording

K S0
Dynamic Headphones

the premier phones for serious
music-listeners

For the home music fan, this pair of aces
from AKG (Vienna) guarantees 2 house fulf
of audio pleasure. Full-range input t6 the
recorder, full-range output to the ears—
mono or stereo. Both are well within
modest budgets. Hear them at your AKG
Dealer — or write today for details. Elec-
tronic Applications, Inc., Wilton, Connect-
icut/(203) PO 2-5537/TWX WILT 426.
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MIXER

(from page 23)

be doubled except for those items marked
with *.

Resistors

Yow, 1%
2-—1000)
2—33300m
2—18,0000
2—100,000¢
2—120,0000
2—250,0000
2—267,0000
2—470,0000

2—1 Meg
1w, 10%
5—10000)
4—10,0000

1—27,0000m
2—47,000wm
1—120,000m
1—560,0000
1—820,0000
1—1 Meg
1w, 10% (pieked)
1—22,0000
1—33,000
1—55,0000
2—56,000w®
1—110,0000)
1—112,0000
1—224,0000)
1—330,0006

1—448,000
1—550,000m
variable

5—100,0000, 2w, pot.
#1—3500,000m, 2w, pot.

Capacitors

1—.005uf, 250v, ceramic
1—.1uf, 250v, ceramic
9—.2nf, 400v, ceraniic
4—.5uf, 50v, paper

5—.5pf, 400y, paper
1—2uf, 25v, electrolytic
9—6.25uf, 300v, electrolytic

Switches

4—spst, toggle
*1—spst, rotary
4—spst, lever action
1—1p3t, lever ackion
1—10 position, rotary

Tubes
9—12AY7
5—12AX7

1—12A07 (% tube/channel)

Miscellaneous

4—shorting jacks, J1 —> J4

3—open circuit jacks, J5—J7

1—VU meter (Argonne AR-331)
3600w resistor

with

PARTS LIST—Power Supply

Resistors

Yow, 1%

1—170,0000
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1—260,0000

Yow, 10%
2—1000¢

2—82 0000
1—180,0000
1—270,0000
1—470,000¢

1—1 Meg

power and variable
1—400wm, 10w
1—20,000w@, 2w, pot.

Cuapacitors

2—.1uf /500v, ceramic
1—8uf/450v, electrolytic
1—80uf/450v, cleetrolytic
2—150uf/250v, electrolytie

Transformers

1—T,, 117v isolation (Triad N-51X or
equivalent)

1—7., plate (Stancor PM-8419 or equiva-

lent)

Tubces and Diodes

1—6AUG
2—12B4
1—5651

4—150 ma, 400v diode
2—100 ma, 600v diode

Miscellaneous

1—spst switch “‘on-off"
1—fuse, % amp, fast blow
1—fuse, 0.4 amp, slow blow.
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an astounding
new sound . . .
an vncredible
new cartridge

An extraordinary achievement in supe-
rior re-creation:

RESPONSE: 20 to 20,000 (conservative-
lv). Singularly clean and smooth. Goes
right through the top limits of audibil-
ity without a hint of “break-up” prev-
alent in most other stereo cartridges.
COLORATION: virtually non-existent.
Imparts no false sound to the music. It
is transparent, clear, hum-free (special
Mu-metal shielding rejects electrically
induced hum). Peak-free.

COMPLIANCE: over 20x1076 cm/dyne!
Tracks as low as 1 gram . . . virtually
eliminates record and stylus wear. Sep-
aration over 22.5 db. at 1000 cps.

THE STYLUS: Choice of .0005” or
.0007” diamond tips. Exceptionally
rugged. Special plastic grip makes sty-
lus changing easy as plugging in an
electric cord.

PRICES: M33-5 (with .0005” diamond)
or M33-7 (with .0007" diamond).
Tracks at 1 to 3 grams . . ., $36.30 net.
Model M77 (for L0
tracking at 4 to 7
grams) only $27.50,

hi fi phono cartridge

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, lllinois

WWW amerceanadioRistery com
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STEREO

Shorty Rogers: The Fourth Dimension In
Sound Warner Bros. Stereo BS1443

To meet stereo competition from all quar-
ters, Warner Bros. has set up a Stereo Work-
shop, given its engineers carte blanche in
regard to engineering facllities, and ig launch-
ing a serles designed to titlllate andiophiles
and arouse the curiosity of musielans., In
keeping with the avowed intentlon of “ex-
ploring unchartered patterns of sound,” the
first three albums introduce a number of new
effects, some of which are novel and {ngenjous
énough to startle the faghioners of electronic
music. The Initial jazz offering comes from
Shorty Rogers, o seasoned veteran at trying
out ununsgual combinations of sound, and he
handleg the multiple duties of arranger, con-
ductor, flugelhorn soloist and supervisor of
the finel remixing without missing a trick.

As remixing involves six channels and six
recorders, the need for close cooperation be-
tween arranger and engineers In preparing the
two final tape channpels must be fairly evi-
dent. In fact, conferences begin well fn ad-
vance of recording sesslons, and each plece
is carefully plotted in terms of time and
space., Not only does the six-track recording
permit complete flexibility of positioning in
breadth, but the amount of reverberation
can be individually controlled on signals from
all sixteen microphones. Soloists or instru-
mental sections can be placed in depth at will,
efther durfng the session or by remixing
later through the console.

Even conflrmed opponents of artificlal re-
verberation will be intrigued at some of the
effects brought off by YWorkshop engineers,
who seldom stoop to asything go simple as
applying echo to the entire assemblage at
once, Instead, the same instrument may ap-
pear to he quite remote or astonishingly close
at different points In a single selection. Or-
chestral gections are isolated in the studio
and usually recorded with a minimum of
echo. A sound’s final trajectory becomes firmly
established only during remixing, which Is
alleged to take three tlmes the number of
stodio hours normally required. Just bow
smoothly the englneers work i3 demon-
strated when trombone and reed move for-
ward from far back in the studio on the old
Tommy Dorsey favorite IMarie, terminating
with the extreme presence of organlike chordsg
from Ken Shroyer's bass trombone and Bill
Hood’s baritone gax.

Several playings are required to absorb
everything Rogers and hfs collaborators have
up their sleeves, and the experience is less
apt to hecome tiresome than when echo is
added in the usual way. One or more in-
struments always remnin fairly stationary In
the middle of the stage to provide a focal
point for all the action. Some experiments
will prove more durable than others, but all
are worth noting, especially a “swim’ effect
used to switch channels with a steady stroke.
Serious composers of electronic music have

* 732 The Parkway, Mamaroneck, N. ¥.

54

ROBERTSON*

IO e

S

made great progress In {nventing synthetic
gsounds nnd altering tape speeds, but their
lighter minded brethren are belng given fa-
cilities to take the lead In the conquest of
space. Perhaps before long Warner Bros. will
let o few of California’s bright, young syn-
thesists take a turn at its sixfeem-position
console,

At present, most seekers of stereo adventure
will find Rogers inventive enough, without
the help of manufactured sounds, to satisfy
their craving., Leading a mobile group of
nine studio regulars, he comes up with fresh,
swinging ideas to make his debut in super
sterco an eventful one. Stereo dinlogues nre
developed between flutists Bud Shank and
Paul Horn, drawing responses from Emil
Richards, vibes, and bassists Red Mitchell on
Lover, and Stompin’ At The Savoy. Dual
melody lines are worked out on Yow're Juat
In Love, and Baubles, Bangles And Beads.
Latin rhythms go Into actlon on Kook-A-Ra-
Cha Waltz, with Shelly Manne shaking a
tambourine, and the vibrantly exotiec Taboo.
Pete Jolly's piano “swings” about with split-
second timlng, and the leader’'s flugelhorn
turns up when least expected.

The audio enthusiast who lenrnsd about
high quality Polymnax pressings from River-
slde’s Fortissimo XK serles will welcome news
that Warner Bros. also is adopting this su-
perior materinl. So far, distributior reaches
just thirteen western states, and purchasers
can detect the genuine article only by looking
for two patent marks next to the engraved
matrix number near the printed label. Un-
like the brightly hued Fortiszimo XIKs, all
copies are colored black and the grooves play
from the outside adge. Owners of good equip-
ment should have no trouble spotting the ad-
vantages in clarity and presenceé when com-
parisons with ordinary pressings are made
on their turntables.

Chemists working at Research Craft Cor-
poration discovered Polymax, which i8 pre-
pared as an additive to harden and convert
pure vinyl resin into an jmproved medium
for preserving delicate sound Impressions, and
Stereo Workshop' pressings were shipped for
review from the Los Angelas plant. Ewing
Nunn's Audiophile is another label which
played a part in the development of the new
compound, and some collectors may have
sampled enrly pressings without knowlng it.
Since the last Fortissimo XK release, the
manufacturer has increased hls list of claims
and now stutes that pressings are free from
internal stresses, thereby wmaking possible
warp free records and a product of less weight.
An array of photographs taken by means of
polarlzed light supports this revolutionary
claim, and the stress arcas in varions vinyl
mixes are clearly shown. Just to make the
proof more binding, an early Polymax press-
ing containing some signs of stresses pietured
along with ome of the latest, in which stress
appears o be c¢ompletely vanquishead,

Polymax is being lntroduced abroad, and
demonstrations at the 1961 Londan Andio
Festival resulted in an article in the British
“Hi-Fl1 News."” While awarding the new ma-
terinl honors after AB llstening tests and
praising its anti-gtatic properties, tbe anthor

balks at the clajm that a self-replenishing
groove lubricant reduces the tendency of the
stylus to “akate” up and down the slde walls.
The term “pinch effect” might be more ac-
curate and do away with any confusion, as
friction when high frequencies narrow &
groove I8 what causes the stylus to ride up
gide walls. Lubricatlon does lessen frictlon
and help the stylus “skate” through a narrow
passage, but this term usually refers to a
tone arm moving across the record surface
after n broken side wnll or other defect forces
the stylus to jump out of the groove. Finally,
the magazine’s experts tried taking measure-
mentg to confirm the impressions of listening
testa. Any differences proved too slight to ac-
count for the improvement, so the article is
titled “The Polymax Mpystery.” The answer
lies in the Fortissimo XX and Stereo Work-
shop Series, nand quite a few record buyers
will judge it to be the solution of thelr
toughest problem.

Joe Gordon: Lookin’ Good
Contemporary Stereo 57597
Dexter Gordon: Doin’ All Right
Blue Note Stereo ST84077

Although both claim the same last name,
the real bond between these two men I8 the
part they are playlng in the revitallzation of
jagz. in and around Los Angeles, a reglon
still less than wholly receptve to the un-
adulterated@ product. However, the vaunted
climate is proving especially beneflcial at the
moment for rejuvenating battle-scarred vet-
erans and rajsing a vigorous new erop of
yvoungsters, Nelther category quite fits Joe
Gordon, whose trunmpet playing won admlira-
tion in his native Boston and for the last
three years in Californfa, yaot this is his debut
album as leader and composer, It marks a
great forward step for the former Dizzy
Gillespic protege, nnd trumpet fanciers are
advised to give first priority to the nine
originals contained therein. The creatlve
humor of the wrlting is best iodicated by
some of the titles, and a healthy future should
be in store for anyone able to think up
Terra Firma Irmae, Yow're The Only Girl In
The Next World For Me, and Non-Viennese
Walte Blues. Aside from bassist Jimmy Bond,
the guintet introduces members of the new
erop, including Jimmy Woods, an alto saxist
of great promise, pianist Dick Whittington,
and drummer Milt Turner.

Dexter Gordon's return after ten years of
relative inactivity closely parallels the re-
surgence of Howard McGhee, another resl-
dent who i8 back in the limelight, but he had
to visit New York to zet back in a recording
studlo again. Greater maturity and close at-
tention to tonal niceties are evident during
the ballad Youw’ve Changed, and the tenor sax-
ist shifts from low to upper register without
a hitch. He gradually gathers steam on George
Gershwin’s I Wae Doing All Right, and Its
You Or No One, until all the old fire bursts
forth on two originals, Stereo affords all the
room needed to turn a beautiful phrase or go
loping off in pursuit of Freddie Hubbard's
trumpet, and both feats are performed with
deceptive ease nnd a warm, full-bodied sound.
The Horace Parlan trio provides chythm back-
ing, with the leader on piano, George Tucker,
bass, and drummer Al Harewood.

Riverside Jazz Stars: A Jazz Version Of
Kean Riverside Stareo RLP9397

This jazz verslon ¢f a Brondway musical
is neatly arranged to mnke the nine Jazz
Stars sound like fourteen ordinary pilayers,
and the trio responsible for turning the trick
consists of Jimmy Heath, Ernie Wilkins and
Melbn Liston, Spreading the writing chores
around inereases the cdds in favor of a more
varied treatment, yet the risk of conflicting
viewpoints spoiling the whole was slight in
this case. The divisfon of labor is fairly
even, with both ballads and swingers being
shared by all, and éveryone hews to the cur-
rent jozz line.

In fact, If the flamboyant Kean were alive
today, he might consider the untimely demise
of the show bearing his name and forego the
stage for a career in jazz. He would probably
feel right at home and ready to take part in
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© | THEORY BECOMES REALITY

- PISTON-ACTION

LIEEAIK
“SANDWICH SPEAKER”

Ever since the invention of the moving-coil loudspeaker in 1925, the achievement
of TRUE PISTON-ACTION has been the long sought-after goal of loudspeaker
designers, But due to the limitations of available materials for cone construction,
even the finest speakers, to this day, have fallen short of this goal. Flexible
paper, composition or cloth cones are inefficient pistons at best. Because of
this unfortunate flexibility ordinary speaker cones buckle —creating **breakup’’
distartion. Various areas of flexible cones move with different intensities —often
in opposite directions, resulting in distortion peaks and troughs. (Diag. A.)

Now, from the renowned laboratories of H. J. Leak & Co. Ltd. comes the most
revolutionary invention since the moving-coil loudspeaker—the LEAK Piston-
Action “‘Sandwich' Speaker—only in the new Leak sandwich speaker does the
speaker cone give true piston-action —each point on the cone surface moving
in the same direction—at the same time—giving excellence of transient re-
sponse —no peaks, no troughs, no ‘‘breakup’ distortion! (Diag, B.)

The Leak Piston-Action “‘Sandwich'' Speaker is a totally new, advanced inven-
tion! Aerodynamic sandwich structure principles gives its cene 3,000 times the
stiffness of a paper cone of the same mass! This results in remarkably smooth,
uncolored, natural reproduction of sound . . . incomparable guality never before
heard! A Leak Piston-Action “Sandwich' Speaker will be available soon for
demonstration at select Audio Specialists . . . you may have a short wait before
you can own onel!

The British Experts Say— rvented s marsititured by

"This design must be regarded as a -
hreakthrough of fundamentat and farreaching : X ;
impartance. If you seek unspectacular sound of = Yy
natural quality, In mono'or stereo combination, ’ J

yoll will ba hard put to beal the LEAK system,™ - «j

—AUDIO & RECORD REVIEW (Gt, Brit.) o0 S : = o
) LONDON e
SN EnGLAND SR
“Ghe of the best loudspeakers cne could buy.

=
And can be fully recommended.”” 'G S I |E \
—GRAMOPHONE (Gt Brit. I A K

"The (LEAK) speaker undoubtedly seis a . :
very high standard and will make many friends.” RESERRCH + ENGINEERING = MANUFACTURING
—HI:FI NEWS (Gt. Brit.) London Wi, Englang

Exclusive U.S. Representatives:

ERCONA CORPORATION — 16 West 46th Street, New York 17, N. Y.
in Banara: ELDON INDU.STRIES. SCARBOROUGH, ONTARID
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the stereo conversation between Blue Mitchell
and Ernie Royal on Penny Plain, even though
the rrumpeted street cries sound closer Lo
Charleston than to 19th century London, And
hix lost youth would be restored on heaving
Clark Terry's poetic flugelhorn oo To Look
Upon My Love. Jimmy Henth, tenor sax, and
pianist Bobby Timmons algo take starring
roles, and others in the cast include Julius
Watkins, Ron Carter and Al Ilealth.

Gary McFarland: How To Succeed In
Business Without Really Trying
Verve Stereo V68443

As this helpfual guide to the corporate way
of life seems to De entrenched for several
seasons on W. 46th St., quite a few arrangers
ave likely to attempt jazz versions of the
I'rank Loesser score from time to time, If
they hope to outdo Gary Mceltarland's suceess
with this {irst ventuve, everyone concerned

had better abandon the precepts of the book
and really try. A yonthful vibist from the
West Coast. McFarland has brauched out as
composer and arranger since migrating east,

writing for Gerry Mulligan, Anita O'Day,
Johnny Hodges and Bob DBrookmeyer. He
tickles his debut album with a zest and

enthisiasm befitting any junior executive, and
the manugerial eyes of all major labels are
sure to wiich his progress from now on.
Most. of the songs arve tied to characters or
situationy on the stage, but MeFarland re-
moves all sneh shackles and treats each rheme
as freely and expansively as the big boss
would entertain a prize enstomer on an eve-
ning sut. The energetic title tune is uplifted
further by a touch of gospel fervor, and a
blues feeling ndds to the nostalgia of Grand
Ootd lvy.

MeFarland trusts the book's main premisge
cenongh to delegate the anthority for numerons
ad-IUbh chornses. Much of his succexs results

EXCLUSIVE!

Startling new features available only in Audio Dynamics
components provide almost unbelievable performance.

abont record swear. Play records

k performance cven if lhu are
warped. Hear the entire andible range
without distortion, How? With these
technically superior features available
only in Audio Dynamics components:
First, the ADC-1 and ADC-2 cartridges
that give you:
Lowest stylus mass: a mere half-milli-
gram ¢liminates high frequency distor-
tion and helps to provide excellent chan-
nel separation.
Unusually high compliance: at least 20
x 10:% cms/dyne, delivers clean, tight bass.

Both of these qualities resull in:
Lowest tracking force: less than 1 gram!,
renders record wear and distortion ne urli-
gible.
Next, The Pritchard Tone Arn:

Very low inertia with perfect balance:
gives highly stable tracking at low stylus
pressure.

| Only 134" rear overhang: makes instal-
lation easy in the tightest cabinet space.
The side thrust compensator: first of its
kind in an American model; helps to main-
tdm even 5:()0\ €& Wi nl] pressure.

b = ——

56

Single ball bearing mountings: Mini-
mize lateral-vertical friction,
An accurately machined and treated
walnut tone arm: suppresses extraneous
resonances.
New type wire guide: Tone arm wire
can vo longer esert drag on the moving
system. It moves as a unit on its own J\l\f
Plug-in head: casily accommodates all
quality cartridges.
And now the Pritchard Pickup System.
By combining the ADC-1 cartridge and
the Pritchard t {one arm, a remarkable Sys-
Lem s pmrluccd This systemn tracks at
Y gram! Surely with these exclusives, it
is worth your w hile ta liear superb Audio
Dynamies components at your dealers’
toda) !

Pritchard Pickup System Model ADC-85 $85.00
Pritchard Tone Arm Model ADC-40 39.50
Plug in Cartzidge Shell Model ADC-S40 6.95
ADC-1 Stereo Cartridge 49.50
ADG-2 Stereo Cartridge 37.50

[For more intormation on Aundio Dyninnics
components, write;

AUDIO DYNAMICS CORPDRATION

1677 Cady Avenue

Ridgewood 27, New York | AUDIO DYNAMICS

WWW akmerieaniadimhietary com

when the trying is turned over to sue¢ T eom-
petent members of the sixteen-man gtnff s
Phil Woods, Bob Brookmeyer, Oliver Nelson,
Hank Jones and Kenny Burrell. In fact, he
practically loses the hero’s role to Clark
Terry, whose trumpet and flugelhorn work ix
witty and lyrical throughout, If Terry keeps
on devoting go much attention to show tuues,
n sign may go up on his desk someday I.ieu‘rin"
the title “The Thinking Manw’s Jonah Jones.
MeFarland wisely places several healthy solo
bids himegelf, at just the right moment to send
his =tock as vibist soaring.

Henry Mancini: Combo!
RCA Victor LSP2258

Jonah Jones: Broadway Sings Again
Capitol Stereo ST1641

Whils many factors enter into the makenp
of u combo, there are really only two kimdsg
—those that play arrangements and the
others. Bxtremes of both types take the field
on these albwins, with Henu Maneini holding
up the arranger- composer's end in his usual
masterful x-uhiml In fact, it would require

(he combined elorts of Peter Gunn and Mr.
Lucky to find another monplaying conductor

of combos in all jazz history, unless Jackie
Gleason qualifies.

But then, Mancini's duties in the studio
may simply consist of giving everyone sterco
cues, as quite a few startling ellects are
hrought off at thiy session. Johnny Willlams
plays the harpsichord so that 1t sounds like
rhythin guitar, then Bob Bain's bass gultar
manages to equial Big Ben tolling the hour in
reéaching tonal depths on Dream Of You, while
Larry Dunker alternales from marimba o
vibes and imitates Robby Timmons soloing
on Monnin'. Of more substantial nature re
several elarvinet passages from Art Pepper,
and Lllullllmr Shelly Manne duelling with
Ramon River's congas on Teguila. Althongh
Maneini drops broad stylistic hints in the di-
rection of farnous combos, the only influence
frankly admitted is Raymound Scott’'s draw-
g room mauner on The Potwdered Wig, As
on all Mancini's recordings, engineer Al
Sehmitt ageain dees the honors,

Jonah Jones probably last read un arrange-
meut when playing in the “Porgy and DBess”
pit band nearly ten years ago. His brand of
rugged individuulism makes his quartet a
one-man operation, and his suecess formuli
is melody, a variatlon or two, and then more
melody. And once heé knows the tung, the
muted-trumpet  variations c¢ould go on all
night. Happily, one of bix sets of Brondway
show (upes each year seems to be pave of
Capitol’'s permanent plapning. Awmong the hits

| of the past season arve Make Someone Happy,
| Goud

Clean Fun, and Hey, Lovk Me Over.
Alse reprised are a few mellowed with use,
including Almost Like Being In Love, and 1
Wish 1 Were In Love Again.

Al Hirt: Horn A-Plenty
RCA Victar Stereo LSP2446

Apparently neither Al Hirt nor Billy May
stepped on the scales before and after this
exhibition bout, as there fs no listng of the
poundage lost by the two hefty gents., After
working i sparring partner with 30 many girl
voealiste, May seems happy 10 be baeck In the
heavyweight division again, and he unwraps
a dozen strennous arrangements to give the
trumpeter from New Orleans his most thor-
ough workout yet. No less than twenty top
Iollywood studio muxicians help out at the
event, responding to May’s every request and
shining the bright light of stereo on the main
soloist. Both men prance vigorously through
Rumpus, and Holidey For Trumpet. And
they show great heurt and stamina during the
clinchies on Margic, That Old Fecling, and
Love Makes The World Go ’Round,

When thrown in the ring with an extro-
vert like May, the flamboyant Hirt acts more
ot home than he did at his previous match
with Henri Reng’s strings, If anything, he
induiges in fewer stylistic excesses out of de-
ference to a trumpet section that boasts
Mapnie Klein and Conrad Gozzo. By way of
variety, Muy lets the saxes rest for several
rounds, substituting five French horns to good
effect, especially when the full brass choir
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sounds on Swing Low, Sweet Charint. In the
joint capacity of engineer and referee, John
Norman treats both contestants alike and
never permits one to overpower the other.

Jo Basile: Jo Basile’s Paris
Audio Fidelity Stereo AFSD5955

After playing attendance on a sum total
of sixteen albums for Chis label, Jo Basile re-
turng from a grand toue of the international
gcene to the clty of his first success. Massed
strings furn out in welcome, swelling the
ranks of the little bal musette engemble which
supported the leader during his travels. The
home-coming party takes place in a spacious
ballroom, and the sumptnous setting is in
sharp contrast to the group's plebeian be-
ginnings. Baxile's accordion purrs contentedly
among the silken stringsg, but he may have
slipped away to a neighborhood block party
te end the evening in plainer surroundings.

The songs chosen are popular in either
place, even a noble visitor from Britain
titled Greenslecrves, and include Gigi, Sonus Le
Ci¢l De Parig, and Melodie D'Amour. Three
Monnet pieces comprise a special treat. IFull
advantage js taken of the extra personnel to
fncerenge the dimensions of the stereo stige,
and the strings acquire a romantie bloom in
the excellent recording.

The Limeliters: Sing Out!
RCA Victor Stereo LSP2445
Bob Grossman
Elekira EKL215

After a seriex of appearances in packed
clubs and noisy auditoriums, even the inside
of a recording studio must seem inviting.
Besides, ample proof already exists of the
explosive way atdiences react when The
Limeliters let fly, and examples of the sharp

humor of Lou Gottlieb's introductions ulso
are plentiful. Apart from dispensing with
preliminaries, the trio sings out with ac-

customed high spirits and compensates for the
omission with hilavious agides directed at tie
cuntrol booth ol RCA’s Musie Center of the
World in Hollywood. One member benefitlng
from gniet surroundings and excellent steveo
is Glenn Yarbrough, whose tasteful solo
passages proceed without interference on
Everywhere I Look This Mornin?, The Little

Land, and A Warfaring Stranger. Alex
Hassiley leads everyone back to the open
road on Golden Bell, and Joy Across The
Land.

Interviewers have quoted the Limeliters
on the price of gueceess and the strain of con-
stantly singing together, an afllietion which
caused a split in The Kingston Trio. The
chanee to relax in the studio helps this time,
but a long vaeation miay still scem attractive
{o one member or another, If a substitute jg
ever needed, the two survivors might do well
to draft a rising pew star on the label which
gave the Limeliters a start,

Bob Grossman sect out on a folk singing
caveer after graduation from high school and
acquired stage presence during a nine month
stay at the Unicorn in his native Tos An-
geles. The twenty-year-old youth is now
packing a guitar around the circuit traveled
by all folk aspirants, and this debut album
finds him enlivening the nfght at the Buddhi
in Oklahoma City. Dipping into an inter-
national bog of folk iaterial, he keeps the

populace alternately enthralled and en-
thusiastic enough to indulge in group par-
tieipation. Attesting to his versatility are

such diverse items as Viva L.a Qunice Brigada,
Vayiven Uziahu, and Buked And Scorned. No
stereo version is available, but Grossman will
be heard from again and agnin,

Modesto Duran: Pachanga, Anyone?
World-Pacific Stereo 1414
Mariano Mores: Mexico
Capitol Stereo 5710292

The atmosphere in Latin American music
is so heavy with the pollen of ecross-fertiliza-
tion that hybrids of all sorts are turning up.
However, these albums come from hardy
gtock and the incldence of foreign straing
remains relatively low, especially when Mo-
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New society attracts
more than 4000 kit builders
in less than 3 months

Charter Membership Invitation extended to April 30, 1962

onouncement of the new R:'A-E Society

has received overwhelming response.
Charter Membership applications from kit-
building enthusiasts are pouring in from every
section of the Country. Long-time kit-buildess,
new kit-builders, and will-be kic-builders are
as one in applauding the R*A‘E Society idea
for people interested in building radio, audio,
electronic kits. The Society will help you, too,
to derive more enjoyment and satisfaction from
this fascinating hobby, and show yon how to
achieve che best performance possible from
kits you build.

KIT ENTHUSIASTS CITE
R-A-E SOCIETY BENEFITS

Many letters accompanying applications cice

the various benefits offered by the Society as

reasons for seeking membership. Most often

mentioned:
1. The R-AE Quarterly Journal received
the greatest number of mentions as the
only publication devored exclusively to
kits and kic-building. (No music articles,
no record reviews)
2, The Advance-Test Panels excited in-
terest with the plan to have members pre-
test newly-designed R-A-E kits before
they are marketed and, in so doing, receive
the kits absolutely free.
3. The Members' Roundtable and other
departments of the Journal devoted to
members’ correspondence, brought favor-
able comment as an oppormmnity to
exchange ideas and experiences, opinions
and recommendations, to help others, and
to learn from them.

One applicant summed it up: “This looks

like the best $1 investment I ever made.”

R-A-E QUARTERLY JOURNAL

Milton B. Sleeper, noted figure in electronics
and Chairman of the R A'E Society, heads the
editorial staff of the Society’s Journal. This
unique publication, elaborately illustrated and
printed on fine paper, will cover new R'AE
stereo and mono kit designs, new kit-building
ideas, high-qualicy installations from the
stmplest to the most complete, recording tech-
nigues, and maintenance and testing methods,
with articles on improving reproduction from
records, tape, multiplex' FM, and TV sound.

The Journal will include an “I Think” de-
partment where members will air their ideas
as to what they would like or don’t like in
kit designs, circuits, and methods of assembly.
"Notes and Comments” will contain news and
criticism related to radio, audio, and electronics.
Use of the “Buy, Sell, and Swap” section will
be available to members withouc charge.

The wide spread of authoritative, reliable
information in the Journal, planned for be-
ginners as well as advanced enthusiasts, is not
available from any other source.

YOU CAN'T BUY COPIES OF THE JOURNAL

Only members of the Society will reccive the
R:'A-E Journal. The #x annual membesship
dues will entitle you to receive four issues free
of charge as one of the benefits of membership.
No copies can be bought anywhere.

WWW._ amerncaaradioRietery. com

At this writing, the first 1062 issue is being
completed, and will be ready for mailing to
Society members soon after this advertisement
appears. Among the equipment articles are:

Simplified, Modular-Type Stereo FM Tuner
Electronic Netwock Improves Any System
New Concepts of Kit Design

A Mono Preamp You Can Convert to Stereo
36 Plans for High-Quality Installations

In addition, the first 1962 issue of the Quar-
terly Journal will contain important, advance
information about new kits of revolutionary
design by R-A-E Equipment, Inc.

ADVANCE-TEST PANELS

Maay comments indicate that this is one of the
most original ideas ever adopred for pre-testing
new products. Kits intended for kit-builders
will now represenc the kit-buildess' point of
view, with design techniques based on kit
builders’ experiences.

Before any new R-A-E kit is finalized, ten
prototypes will be first tested by an Advance-
Test Panel comprised of 1o Society members.
Each will receive a kit to assemble, and will
report his findings to the Society. The com-
pleted kit will then become his property at
no cost to him. All members may qualify for
the Advance-Test Panels. A new Paanel will be
chosen for each new kit to be pre-tested; no
member will serve rwice.

CHARTER MEMBERSHIF OFFER
EXTENDED TO APRIL 30, 1962

Because response has been so much greater
than anticipated, the curoff date for Charter
Membership has been extended. By sending
81 for your first-year dues before April 30,
1962, you can still become a Charter Member.
This will eatitle you to receive the quarterly
issues of the Journal; to qualify for an Ad-
vance-Test Panel; to receive advance informa-
tion on new R:A'E kits, and to participate in
all other activities announced in the Journal.

MAIL YOUR APPLICATION NOW:

Use the coupon below or your own stationery.

R-A-E SOCIETY
(sponsored by R-A-E
Equipment, Inc.)
Central Bank Building
Great Barrington, Mass.

RAL

SOCIETY

Yes, | want 1o parficipate in the R-A-E Society's
activities. | enclose $1 as my Charter Member-
ship dues for one year. | understand that | will
receive 3 Charter Membership Card, the Quarter-
ly Journal issues for one year, and will qualify
1o serve on the Advance-Test Panel.

Name ..

City" & Zonel (ot SStalE L e

| understand that | am not reguired 1o purchase
any R:-A-E kits to enjoy mamb_euhup p(lwlggu.
| am a [J Begincer [] Experienced kir-builder
[ Advanced
UNCONDITIONAL MONEY-BACK GUARANTEE
1f | am not completely satisfied after | receive
and examine my first issua of the Quanerly
Journal, my money will be refunded promptly
on requesl. No exirs charge outside the USA.
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Now! The identical world-acknowledged

FAIRCHILD

components are available in
EASY-TO-ASSEMBLE

RITS

Yhe same electro-mechanical know-how
that for over a quarter century has estab-
lished FAIRCHILD as a leader in quality
components is now available to the astute
audiophile and kit builder in quality
controlled ready-to-assemble kits,

FAIRCHILD 412-1K
Turntable Kit

For the astute audiophile who dreams of
owning only the finest the famous FAIRCHILD
412 is now available in kit torm. The
FAIRCHILD 412-1K is

identical as its
assembled coun-
terpart which
includes
locked in
synchronous 33'%
speed, 8 |b. turntable and

the famous exclusive FAIRCHILD Double-
Belt Drive. Comes complete with mounting
board. KIT $74.95
Assemhbled $95.00

FAIRCHILD COMPANDER®
' Model 510K

Dynamic Realism in kit form! Through the
use of the
FAIRCHILD
COMPANDER
o et you can now
) add Dynamic Realism to all
your disc ond tape recordings. Acclaimed by
music and audio experts the COMPANDER
restores many of the dynamic values that
are necessarily controlled in recording or
broadcast. Can also be used as a compres-
sor for background music. KIT $59.95
Assembled $75.00

FAIRCHILD 440-2K
Turntable Kit

This Fairchild single-belt drive, two-speed

- — . turntable, 33% and
[ 45 rpm., has per-
formance charac-
| teristics similar to
, the famous FAIR-

CHILD 412. This
robuslly designed FAIRCHILD 440-2K kit
with fast speed change, accurate speed
control through use of FAIRCHILD Speed
Sentinel, unusual low low rumble and proc-
tically immeasurable wow and flutter makes
this a desired addition to any quality
component system. Comes complete with

mounting boord. KIT $58.00
~ Assemhled $69.95

All these FAIRCHILD KITS are available

at your audio dealer. Write for com-
plete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N, Y.
Clrele 58A

e
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desgto Duran's Charanga Kings ocenpy the
gtnnd. The instrumentation consists simply
of violins and cello, a wooden Cuban flute
pitched high enough to sond like a piccolo,
plus a rhythm section featuring the jawbone
of an ass and the leader's conga drum. Born
in Havana, Duran got bis start with Gilberto
Valdes orchestra, played in Mexico with
Ksquivel, toured sevén years with Maria
Antonietta Pons, and his three-count conga
beat helped the original Perez Prado group
introduce the mambo. After coming to the
United States, he worked with Irtha Iitt,
Lena Horne, Herb Jeffries, and set the
rhythmic pace for Harry Belafonte's frst
calypso album. With all these credits to look
baek on, Duran ventures forth as composer of
nine of the dozen tuunes, most of which move
to a pachanga beat, One éxception worthy of
uote i{s Sere Feliz, a lyrical and pulsating
bolero, while aneother brings the chachacha
to Les Baxter's Quict Village. The sound of
Domingo Vernier’s fabulous flute obbligntos
repays the purchase price, and Olguita sup-
plies pert vocals. Oliver Berliner’s supervision
ngsures sterling steréo reproduction.

Mariano Mores introduces five new works
from ‘“Luces de Buenos Alres,” a musical
show which he presented with great success
in Mexico City, where this album was re-
corded in excellent stereo. While the perform-
ances of the large ehorns and orchestre may
seem a bit theatrical, the leader's arrange-
ments are full of surprises that brenk through
the shimmering sorface. His touch at the
piano {s firm, flexible and saparkling in the
best tango tradition. The fiery Argentine
rhythm gives a luminous new look to the one
outside visitor, 7he Song From Moulin
Rouge.

Joe Harnell: The Sound Of The Asphalt
Jungle

Kapp Medallion MST47018
(4-track UST iape)

No doubt record producers spend as much
time Jooking for tags to hamg on albums as
they devote to preparing the contents. Namas
of popular television shows fill the hil
splendidly, if a paet that is mutually agree-
able can be worked out, and why a natural
like ““Person to Person” was neglected still
remzaing a mystery. Yoe Harnell beat out com-
petition before to gain the rights to “Naked
City.” and it must have sold coples or thig
#equel would never see the light of day. As
ful_' 48 Harnell i3 concerned thongh, the set's
brimary purpose iz to provide swinging,
danceable music, and fancy Htles or stereo
firesvorks are just so much exira frosting.
Apart from the theme and a little thing of
Harnell's called Midnight Madness, the tunes
are all standards accustomed to both country
club Ife and the urban scene, Harnell's ar-
rangements deserve to be classed with those
of Nelson Riddle and Gordon Jenkins, and his
plano passages are smartly styled. While sec-
tions of the large orchestra are at liberty to
leap about in stereo, the beat always remnins
within reach. Dancers ean sajl forth with
this tapas confident that it will nmot become
too spectacular for comfort.

MONO
Pink Anderson: Carolina Blues Man, Vol.
1 Prestige/Bluesville 1038

The Carolinas nurtured o goodly number of
blues gingers throughout the years, but this
is tbe first visit paid to the area by any
of the contemporary lot of folk materinl

atherers. Pink Anderson worked most of his
life as n medicine show entertniner, traveling
for thirty years with Dr. Kerr to help peddle
miraculous cures put out by the Indian
temedy Company. Seasong when the show
was off the road, he sang rural blues and
played guitar with a trlo around his home
in Spartanburg, until heart trouble finally
put an end to outslde mclivities u yeur or so
ago. Now in his sixty-second year, Anderson
can look at the blues with a dispassionate
eye, and the ten here are sung with a de-
tachad and reflective air. Perhaps the virtues
aof understatement were learned In the tent
shows, where the next act always promises to

ELIMINATE ALL YOUR
SPEAKER DISTORTION
WITH AN AMAZING
TRU-FI TONE

YOU eliminate distortion in even
the most elaborate speaker system
with a TRU-FI TONE. This easily-
installed unit (no soldering needed)
stops distortion originating in your
speaker system and improves tone
quality by a new method of back
pressure control. Satisfaction guar-
anteed or your meney refunded.
No C.O.D.’s Only $5.95, postpaid.
(Calif. residents add 24¢ sales
tax.)

DAVID ARDEN ENTERPRISES

4337 FAIRMOUNT AVENUE
SAN DIEGO 5, CALIFORNIA

Circle 58B

PURCHASING
A HIi-FI
SYSTEM?

TIME PAYMENTS AVYAILABLE
Up to 2 years to pay!

Send Us | secorcie®
Your List Of | s
Components

For A
Package
Quotation

Acoustic Resoarch
Jansxen
Wharfedale

USL Citizen Band
Gonsat o Hallicrafter
Taxas Crysials
Concersone @ Viking
Boll o G.E.
Weathers
Harman—Kardon
Eico ® Pilot @ TEC
Sherwood*

ESL @ Fraxier
supeuccpo

Dual Changer
Bogen & Leok

AIREX Dynakit @ Fisher
. H, Scont
WON'T BE lhnren:'
UNDERSOLD | Conrac
DeWald
All merchandise is é?,:, |:"::I,"'“
brand new, factory Wollensok
fresh & guarameed. gc_:rmrdd- Norelca
. iracor:
Free HI-F| Catalog Glaser-Steers
Rek-O-Kut
AIREX |55
Yandberag*
Fairchild

Pickering ® Gray
Avudio Tops
Magnacord®
Rockford Cabinets

Artizan Cabinets

CORPORATION sa Cabinets
85-AMCortlandt St., N. Y. 7, WO 4-1820

Cirelo 58C
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be better than the last and performers leave
selling to the doctor in charge.

According to another theory, the tralt Is
reglonal and helps distinguish the loeal
product from less temperate outpourings
usually heard to the southwest. Supporting
this claim ls the influence of Blind Boy Fuller,
who was the first resident of the Carolina
bill country to record with any success. But
Tuller had a bass voice, unlike most blues
singers, and it must have shaped his style,
ag little restralnt shows in the falsetto of
Sonny Terry, another native son and early
pupil. Thanks to the efforts of two adven-
turers with a tape recorder, producers Sam
Charters and Ken Goldstein, blues collectors
can work out their own solution while listen-
ing to Anderson sing four pieces nassociated
with Fuller,

Claude Hopkins: Let's Jam
Prestige /Swingville 2020

Allhough new muterial Is conveniently sep-
arated from swing standards on this album,
some finicky listeners may hold an opposite
view from the liner notes as to which portion
deserves to be called the mnewer. Actually,
the three Cluude Hopkins originals prepared
for the first side go back further in jazz an-
nals than do the swingers on the reverse,
Basic {ssues are dealt with at the very start,
and the quintet gets down to business as Wen-
dell Marshall ticks off the agenda on Offbeal
Blues. With the prompting of drummer
J. C. Heard to rely on, the bassist tells every-
one how to time a slow drag for the proper
effect. The quest for speed seldom permits
today’s youthful wonders to work at such a
deliberate pace, and they might take a lesson
In purity of tone¢ and pertinent phrasing from
veterans Joe Thomas and Buddy Tate. Ex-
perience on several recent LPs has returned
Thomas to top form, and his trumpet sounds
fuller and better than ever, A surprise switeh
from tenor sax to clarinet has Tate perform-
ing like a true son of New Orleans on Late

Evening. 'The interlude should prove pleas-
ant enough to stlr up quite a few requests
that Tate make the change more often. Each
member carries his own weight on Safari,
and the trip across the veldt is mueh lke
the omes Juan Tlzol used to plan for Duke
Ellington.

Heading the quintet not ouly gives Hopkins
A ¢hance to work his balladic wiles, but his
pianistic strength as an accompanist is more
evident than during the days when he was
leading a big band. He always makes his
presence felt, whether by politely nudging the
others along or swinging out at will on I
Apologize, I Surreénder Dear, nnd his own
familiar I Would Do Anything For You.

Don Ellis: New Ideas
Prestige/New Jazz 8257

It was only a question of time hefore some
hapless record company came a cropper for
the same reagson that an art gallery Langs a
modern painting upside down. Everything
seems 10 have gone smoothly with this latest
Don Illis release until the final stiges of
procduction, then somehow the sides were
reversed. Both the liner notes and labels are
correct for the first master nnmber punched
on the matrix, but someone blocked out the
A and B designations and seratched new let-
ters on the wrong sides, If every colleccor of
curinga starts ransacking retail outlets for a
copy, Ellis may find this inside-out example
selling to an audience not reached by his
earller abstract designs.

Compounding the error is the fact that the
first title, Natural H, was selected to show
how IEllfs handles a familiar line like Stweet
Georgie Brown. Apparently the quintet had a
few ideas leftover to use on Imitation, whiech
opens the other side, as bits of the theme
turn up during improvised solog. The trusting
listener can hardly be blamed for jumping to
the same conclusion as the expert who
switehed sides. If any doubts exist after this
expliunation, the next number fis something
IBllis lmprovised in one take at the studio.
It is unmistakeably nn unaccompanied

trumpet solo, and the feat should also clear
up any doubts about bhis command of the
horn.

Also attempted in one take is an expression
of the emotions indicat2d in the title Despair
To Hope, an exercise inspired during attend-
ance at a John Cage concert. Actually, the
music is8 much eagier to take than the
analysis Ellis gives on the liner, and think-
ing of it simply as a slow blues in which the
fempos become brighter helps a lot. Ellis
introduces a new partner in Al Francis, whose
recorded debut on vibes reveals n fresh
sounding volce, and the newest thing in fresh
rhythm jg represented by Jaki Byard, piano,
Ron Carter, bass, and drummer Charlie
Persip.

Jim Copp and Ed Brown: East of Flum-
diddle Playhouse 404

While the exact location of the title’s
imaginary land of bright nonsense never be-
comes known, It musgt be somewhere aiong a
route already traveled by Hans Christian
Anderson. Several of the master storyteller’s
tales are borrowed by Jim Copp and Id
jrown to complete this fourth annunal col-
lection of song and fable. Fortuunte owners
of earller entrles in the series are aware
that considerable audio know-how goes Into
the preparation of both origina] and adapted
material. The two collaborators call on a
number of electronic skills to aecount for
ninety different volces, including all the in-
animate objects metl on the way. Whenever
a sltuatlon calls for sound effects, some of the
most reallstlc noises ever to come through
loudspeakers are heard. Not only does the
audio actlon keep young audiences quiet for
the moment, but it opens tender cars to the
imaginative use of everyday sounds. Among
the characters and places visited this year
are & basso profundo lady toad, an A.W.,0.L.
French toy soldier, a one-inch maiden, a hen
with a low LQ. and the castle of TIn Pan
with its magical garder of audible fruit. X

. INDESTRUCTIBLE?

| saw our repair records! E-V pro-

i fessional microphones just seem to
keep on going no matter what

|} you do to them.

J That's why we can afford to offer
an unconditional two year guaraniee

against failure for any reason. (Just one
exception . . . don't scratch the finish—we

‘ " charge to fix that!)
|

Two years is a mighty long time, but E-V
also offers a lifetime guarantee against
defects in materials or workmanship.

And our out-of-warranty repair
| charges are the most reason-
able in the industry.

|
I You profit every day from the dependaﬁility

of E-V professional microphones.

{sn't it time to follow the lead of major networks
| and leading independent studios? Switch
| to Electro-Voice—dependably better!

ELECTRO-VOICE, INC., Commercial Producls Division, Dept.
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Not quite. But you might think so if you
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NEW PRODUCTS

o Thin Speakexr System. Advanced Acous-
ties announces a new addition to their
line of Bi-Phonic Coupler speaker systems,
The new unit, ecalled the Wafaire Bi-
Phonic Coupler, uses a new method of
construction which heélps improve per-
formance while at the same time reducing
¢ost, The Bi-Phonic coupléer does naot use
cone-lype speakers, but instead the wooden
panel vibrates as a single piston in an
unbaflled arrangement, the

Dimensions of

Wafaire are 13% x21% x3%. The un-
usnally shallow depth of the system per-
mits it to be placed in a variety of loca-
tions not ordinarily compatible to speaker
systems. It requires only 10 watts of clean
audio power and its impedance {s R ohms.
The Wafaire is available in mahogany,
oiled walnut, or lacquered walnut finish.
Price is §69.60 individually, or $124.50 for
a matched pair. Advanced Acoustics Ca.,
Cedar Grove, N. J. C-1

o Stereo Prsamp. The new Eico Model
ST-84 stereo preamp features distortion
lavels of 0.05 per cent or less at all levels
of all functions, Styled to match the Eico
“New Look” line, its brushed cast-alumi-
num faceplate is gold anodized with brown
accenting band. Input and mode selectors
each have seven positions. Switches con-
trol low- and high-frequency filteving,
equalization of 3% and 7% ips tape speeds,

tape monitoring,
The unit is self-powered. Frequency re-
sponse is +0.3 db from 5 cps to 25,000
cps. Harmonic distortion from 20 cps to
20,000 cps {s 0.06 per cent at 2 volts out-

and loundness contour.

put. Intermodulation distortion is 0.04
per cent at 2 volts outpuf. Tone controls
provide 15 db cut and boost at 50 ¢ps and
10,000 cps. Price is $59.95 in kit form and
SSB 95 ready to play. Eico Electronic In-
strument Co,, L.I.C.,, N. c-2
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o 48-Watt Amplifier. H, H. Scott has made
available a 48-watt stereo amplifier kit
The new Kkit, Model LK-48, includes fea-

tures such as separate bass and treble
controls for
ance control,
cilities,
put,
nel,

each channel, a stereo bal-
front panel tape monitor fa-
and derived center channel out-
Although rated at 24 watts per chan-
the LK-4§8 iz claimed to deliver 23

irequencies. For
manual shows

(JHI'ALD) at low

construction the
parts in their actual color. Parts come
mounted on separate “Part-Charts,” one
tor each page of the instroction book. All
wires are pre-eut and pre-stripped. The
¥it arrives in a "Kit-Pak” eontainer
which opens to form a work table. All
mechanical parts are riveted to the chassis
atr the factory. Price of the kit is §124.95.
H. H. Scoft, Ine, Maynarvd, Mass. C-3

WilLts
ease of

o ¥lde-away Speakers. Featuring the “re-
flection  coupler” speaker system  the
Ruvenswoond M530W  speakers are small
encugh to be hidden out of sight bahind
w eouch, and handsome enough to be in
view. The M50W systems in a stereo setup

will handle 35 watts of program material
and dispersion with the reflectors shown is
180 deg. Impedance is 16 ohms, Each unit
measures 20-in. X 16-in. X 6-in. Price for
the M30W is $49.95 each in utility black or

$54.95 finished in oiled walnut. Ravens-
wood, Annapolis, Md. C-4
® FbI-Stereo Receiver. The new Stereo

Festival IIXI by Harman-Kardon, = odel
TAS000X, is a versatile high fidelity music
center for the home, It features separate

AM and FM tuner sections for standard

broadcast reception, an integrated IFM-
stereo adapter, two 25-watt amplifiers
(music power), and complete control fa-
cilities for monophonic or stereophonic
listening. The Stereo Festival I1I includes

WWW_ ammernacarradiaRietery com

a d'Arsonval tuning meter, separite tone

controls, blend control, stereo indicator
lights, front panel headphone receptacle,
and an  illuminated pushbutton on/off
switeh, Price of the TA5000X is $289.95.
A walnut enclosure is available for $29.05.
Harman-Kardon, Ine.,, Plainview, Long Is-
land, N. Y. C-5

& Professional Turntable. Designed to
solve the rumble problem highlighted by
the introduction of stereo broadcasting,
the Fairchild Model 750 is claimed to be
the first 16-in., 23-speed, belt-driven turn-
table offéred to the broadeast industry.
Iumble is - 65 db below a 1006-cps signal
at 5 em/sec. Wow and flutter are below
0.08 per cent, clearly indicating the ad-
vintages of a belt drive. On the other
hand, one of the main disadvantages of the
belt drive, stretehing of the belt, have been

eliminated by the use a 2-speed synchro-
nous motor. Also, spead change can be
accomplished while the Lurntable is re-
volving, and is sufficiently quiet to permit
operation very close to open studio miero-
phones. Other features include a 35-1b.
aluminum-filled platter and a front dress-
plate Ior mounting conwols. Semi-iuto-
matic operation is available with the use
of the new Falrehild “Third Hand,” an
atomatic attenuator. The price of the
turntable unit on a top plate is $485.0
and in a cabinet (illustrated) $550.00. Fair-
¢hild Recording Bguipment Corp,, Long
Island City, N. Y. C-6

& EM-Stereo (Mnltiplex) Tuner. Featuring
a front-panel switch for the multiplex sec-
tion, the Lafayette LLT-700 indicates steren
by means of i front-panel light. The I'M

-~ aep MRASIPED SR

@ o e

cirenitry inclndes n law-noisa front end
with triode mixer followed by double-
tuned dual limiters =2nd a wide band
IFoster-Sceley discriminator. Separation is
given as 35 db at 400 ecps and harmonic dis-
tortion is less than 1 per cent from 50 cps
to 15,000 cps. Over-all frequency response
is within 1 db from 50 cps to 15,000 cps.
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Hermon Scott
could make
this new kit
for #30 less,

Hermon Scott “aced a basic choice . .. bring out his new
LK-48 amplifier kit at $124.95 or make it to sell for $30 less
like many other amplifier kits. All his engineering depart-
ment had to do was make a few compromises.

The LK-48 is rated at 48 watts. By using a smaller power
supply, ordinary output transformers, and pushing the
output tubes to their limits, the amplifier might still pro-
duce 48 walts at 1000 cycles where many ampl fier kits
are rated. But measured at 20 cycles, where Scott en-
gineers feel power is really important, cutput would be
down considerably. No compromise was made. The
LK-48 actually produces 28 watts per channel at 20 cycles,
and delivers full power throughout the audio range.

Many kits use a one color instruction book. Hermon Scott
decided to continue to use full color to insure factory-
buill performarice, even at the hands of a novice.

Important Scott engineering extras like the all-aluminum
chassis, DC operated preamp heaters and unique hum-
null balancing could have been eliminated. Hum would
have been audibly higher and distortion at levels normal
to many kits, but Hermon Scott telt that the kit builder was
entitled to the same performance he has come to expect
from Scott factory-wired units.

AUDIO e MARCH, 1962

Yes ... Hermon Scott could have made the LK-48 to sell
for $30 less ... bui it would have meant compremising
life-long standards. This is something he would never do.
You can choose any Scott kit with complete confidence
— the LK.48, the LK-72 80 watt complete stereo amplifier,
the LK-150 130 watt stereo poweramplifier, the LC-21 pro-
fessional preamplifier, the LT-110 multiplex tuner, LT-10
FM tuner or the LM-35 multiplex adaptor. These superb
kits have all the features and performance you've come
to expect from the world's leader in audio enginzering.

H.H.SCOTT

H. H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass. Dept. 035-03
Please rush me your new full-color brochure telling
about Scoti's full line of superb stereo kits.

NG T T B T N R 1 N

G e A o e DO L e S

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp.. S0 Wingald Ave., Toronto.
Prices slightly higher West of Rockies.
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“Fantastic sound, equal to the
finest tape | have ever heard.”

The new GRADO STEREO CAR-
TRIDGES represent a major step
forward in bass depth and solid-
ity, in mid range detail and in
high frequency sweetness and
smoothness. The complete lack of
shrillness and stridency is most
refreshing.

All GRADO cariridges are ex-
tremely rugged and not magneti-
cally attractive. They are ideal
for record changers.

Gentleness to records and the
diamond stylus is proven by the
following fact:

ONLY GRADO GUARANTEES ITS
DIAMOND STYLUS AGAINST
NORMAL WEAR FOR A PERIOD
OF 5 YEARSI!

Senator Stereo Carlridge
Classic Stereo Cartridge

Laboratory Stereo Cartridge

Laboratory Series Tone Arm

For further details write to:

GRADO LABORATORIES, INC.

4614 7th Avenue Brooklyn 20, New York
Export-Simontrice, 25 Warren St., N.Y. C.

The LT-700 is handsomely styled In cream
and brushead-brass finish on the front panel
and i3 set In a beige-finish vinyl enclosure.
Price of the LT-700 Is $124.50, Lafayette
Radio Blectroics Corp., Syosset, L. 1., N.cY.}

o Automatio Lievel ControlL Incorporating
the most recent advances in solid state
and computer technology, the CBS Labora-
tories “Audimax” automatic level control
device automatically maintains maxi-
mum modulation or recording level. Audi-
max Is offered in two models: Audimax I
employs a “platform” concept which auto-
matieally readjusts the gain “platform” to

a new level when the input lavels shift to
a new region. This unit is intended ex-
pecially for broadcasting, recording, and
background music systems. Audimax IX
incorporates, in addition, a ‘‘gated gain
ambplifier’’ which maintaing a constant gain
that bridges the program lapses when the

input level drops below a preset level. This
unit is intended for FM broadcasters, tele-
vision, motion pictures, and public-address
systems. An Audimax stereophonic adapter
is also available to provide for precise
stereophonic coupling of two Audimax
units. CBS Laboratories, Stamforg, Cogna.

& 100-Watt Complete Stereo Amplifier. Ix-
ceptionally high power and flexibility
which makes {t squal to many separate
units distinguishes the new H. H. Scott
Model 296. Among the features of this unit
is the patented “Dynaural Rumble Sup-
pressor” which removes turntable or rec-
ord rumble during playback without loss

of audible music, Each section delivers B0
watts IHFM from 20 eps to 20,000 cps. A
variable phono level control permits pre-
cise matching to any phono cartridge or
tape deck. Other features include a stereo
selector switch, a front panel stereo head-
phone output, and a derived ‘center chan-
nel” level control. H. H. Scott, Inec.,, May-
nard, Mass. c-9

AUDIO ETC

(from page i4)

2. THE AUTOMATIC ARM

A good many years ago, I decided that
eventually the phonograph arm was going
to get smaller and smaller, as pickup ele-
ments grew lighter and more delicate, un-
til it would somehow resolve itself info a
purely auntomatic tracking device—a mini-
changer that would eliminate the coarse
human hand altogether. Well, it’s fnuny,
but it hasn't happened.

For one thing (speaking superfieially),
the age-old half-inch mounting center for
pickup cartridges, dating back to the early
erystal period in the 1930’s, still sticks
with us today, carrying with it the neces-
sity for a large “head” on the arm, its
minimum dimensions determined by the
need for interchangeability between car-
tridge models. There are big cartridges
and small ones, but all of them toe the
half-inch line in this particular respect—
except for a few gpecial models that have
now and then broken away, such as the
Pickering Uni-Poise or the Shure Studio
Dynetic.

Thus foday virtually every arm still has
a very swelled head. And a big head tends
to require a fairly big arm to support it,
if only for looks. Not too many recent
arms have sported big heads on spindly
“necks,” though from an aesthetic point
of view the thin-tube type of arm, doue
rightly, can be handsome.

Three-Way Designing

The technicians will be screaming at me
here that aesthetics come last and what
counts isn’t arm size at all nor even the
head size, but those much more vital basie
parameters that go along with all these ex-
ternals—arm mass, tracking geometry, the
assorted weights, drags and inertias, both

vertical and lateral, that must be balanced
against the changing mechanical param-
eters of stylus design within the cartridge
itself. Right! I'm not dumb enough to by-
pass such considerations (ont lond).

Nevertheless . . . the total consideration
in an arm does involve three major factors,
only one of which is strictly a matter of
engineering performance. The pickup arm
i3 designed for people and for the home.
Aesthetic appeal may be the last factor of
importance but it's there just the same,
and permanently. And there is that even
more important human faetor, inereasingly
our concern these days, the cyberneties of
the design, the human engineering. Your
arm must be developed, you see, as part of
the human machine with which it will op-
erate; it must be “eoupled” to human en-
ergizing motions and to human thinking
and habits. Since we haven’t yet been able
to redesign fthe human arm 1itself, and in
particular to miniaturize it, we seem to be
more or less permanently stuck with its
macro-energy and its relatively coarse
movements, as a source of motive power.

If you ask me, that is really the basic
reason why we still have the big arms and
their swelled heads, though I’ll admit that
the geometry of the 12-in. LP record has
a wee bit to do with it.

In a way, you can think of piekup arm
designing (cartridge taken into considera-
tion, of course) as a kind of constant
Juggling of various methods of suspension
and of motion, to see which one works out
best at a given time, for a given set of
factors in relation to the uunchangeable
human being. Remember the 6-0z. RCA
magnetic pickups of around 1930% T used
one. When those beasts went into operation
via the hand the main danger was the
needle—and the danger wasn’t to the sty-
lus. You could stah wourself 4-in, deep
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with no trouble at all. You could also stab
the record, breaking the point or digging
holes. Once on the dise, however, the arm
didn’t really present much of a tracking
prablem, It had to track, with all that
weight, and no two ways about it, so long
as the shellac record was in one piece.

And then there was the first “light-
weight” arms, along just before the war,
Point pressure was reduced to an uncanny
lightness—one ounce. I evolved a standard
test method for “neadle” pressure in those
days, Lift the arm by lifting the stylus
point with the ball of a finger. If the point
drew blood, the pressure was too great. If
it merely pricked a bit, it was all right.

If you think back over this long period,
yowll find the basic thinking for each de-
sign more or less as I have described it. As
the designer works out his formulae or fol-
lows his intuitions and brainstorms, adjust-
ing the angles, the weights and the counter-
weights, the pivots, bearings, springs, scales
and, of course, the aesthetics, he must think
inevitably—first get it to work with cur-
rent equipment; then get it to work with
people, who are always “‘current;” and fi-
nally, make it pretty. This tripartite op-
eration brings vp something different each
time the changing factors are lined up for
a new look,

Each advance in carfridge construction
meang a new seb of readjustments or re-
designings in the arms that take the car-
tridge. Stereo, for example, produced the
biggest disruption in arm desigu since the
beginning of phonography. We aren’t yet
entirely recovered, after o good three years,
from the fuss stirred up when vertical car-
tridge response was added to lateral. Arm
after arm has appeared, or reappeared
modified ; type after type has been tried;
old types like the once-gopular viscous-
damped mono arm have been largely re-
tired, or drastically altered to meet the
new needs. New sorts of arms have turned
out to be best for stereo,

A small repercussion of a typieal sort
comes to mind. A year or s0 back I got a
new arm to try out—I won't name it now,
having more to say about it later en. Just
lately I mounted that arm in a2 new set-up
to take 2 brand new cartridge put out by
the maker of the arm itself. Well, there
was only about a year's time-lag between
the fwo, but the new cartridge was so light
in weight that the arm wouldn’t adjust to
it and proceeded to float happily in mid-
air! Obviously, the company had not fore-
seen its own cartridge when it designed
that arm—thouxh I suspect minor changes
have since taken care of the difference. I
strapped a penny on fop of the shell, to
bring it down to earth.

Grado

And so, with these general thoughts in
mind, I turn to mention of an interesting
arm I've used for these last several months
in my main listening system, the Grado
arm, plus its complementary Grado car-
tridge. (Bless me, I can’t figure at this
point which of the Grado grades this one
ig, but I think it’s the best, out of three.
No identification on it. Anyhow, it’s small,
strictly reetangular and a soft gold in color,
with a very compliant stylus, emerging
from a profective rubberish guard.)

Let me talk of the arm—but I'll have to
say in passing that the Grado cartridge is
one of those that just plays and plays, pro-
ducing top-quality sound for me withont
any complications at all. If if varies from
other top cartridges, it is in those micro-
respects that faseinate hi-fi listeners but
tend to affeet musicians in that they like
their musie the better, or praise the record-
ing, or the amplifier—even the performance
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itself, “Wow-—what superb Bach!,” they’ll
enthuse. And all the time it was just the
cartridge, doing a superb job. What else
15 a cartridge for.

The Grado arm takes all standard car-
tridges in its tricky bottom-mounted ear-
tridge chassis, made of milky nylon plastic
with four delicate fingers for the silver con-
tacts. You place it under the end of the
arm and serew it tight upwards via an over-
head knob. Good system, though you can’t
see what yowre doing very well, if you
ever want to. (Use a dentist’s mirror?)

This arm is the most practical and in-
genious vergion of the increasingly popular
dynamically balaneed arm I have yet ron
into. I'or one thing, it is small—unusuvally
so0. It fits right into an old changer box of

mine—vwhere the last arm I used had to
have a hole cut in the side of the box to
let its rear overhang out. Short, and also
surprisingly simple, considering the variety
of adjustments the arm provides. The arm
itself is made of wood {walnut, I think),
for non-resonance. The rear counterweight
is massive and heavy, projecting only a
short distance; it slides easily, with a
knurled knob to hold it in place for the
fore-and-aft equilibrium that is the special
feature of this type of arm. After mount-
mg, and inserting the cartridge of your
choice, you first set this rear weight. The
cartridge sits in mid-air, balanced. (Same
general system on numerous other arms
today—Empire, SME, ESL, and so on.)
Then you proceed quickly to the side-
wise balance: Grado uses a very simple
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CONTINENTAL ‘400

4-Track Stereo Tape Recorder

A recording studio in a suitcase —that's how Norelco *400
owners describe this most advanced (and most popular) self-
contained stereo tape recorder. VERSATILITY: 4-track stereo
recording and playback, as well as 4-track monophonic re-
cording and playback, at any of its 3 speeds. FREQUENCY
RESPONSE: at 742 ips, 50-18,000 cps; at 334 ips, 50-14,000
cps; at 1% ips, 60-7000 cps (yes, its response at 3% ips is
actually equal to or wider than the response of most other
machines at 7% ips)! PROFESSIONAL EXTRAS (at no extra cost):
mixing, monitoring, sound-on-sound facilities and the Norelco
stereo dynamic microphone. SIGNAL-TO-NOISE RATIO:; 48 db or
better. WOW AND FLUTTER: less than .15% at 72 ips. CROSS-
TALK: 55 db. HEAD GAP: .00012”, AUDIO FACILITIES: completely
self-contained, including dual recording and playback pre-
amplifiers, dual power amplifiers and two Norelco wide-range,
stereo-matched speakers (one in the detachable lid). For com-
plete specifications, write to Norelco. In the meantime, see
and hear the ‘400'. The recording studio you can carry is now
available for immediate delivery.

High Fideliry Products Division
| NORTH AMERICAN PHILIPS COMPANY, INC. « 230 Duffy Avenue, Hicksville, L.J., N.Yx
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TS
SOUNDCRAFT
"IN THE
GREAT MOTION
PIGTURES!

FROM METRO-GOLDWYN-MAYER SAMUEL BRONSTON'S PRODUCTION OF “KING OF KINGS™

--—r-r

Today’s great motion pictures depend on extensive sterec techniques and
effects. To achieve them, the industry turns to the one manufacturer whose
products consistently meet their most critical demands—Soundcraft. The sound
you hear in MGM (Camera 65), Todd-AO, Cinemascope and other great wide
screen producions is reproduced on Soundcraft magnetic {":.:..."..,.' SOUNDCRAS

products. Enjoy the same superior performance and reli- SOUMDCRA

ability in your own recordings. Switch to Soundcraft UHRER:E
Recording Tapes now. Professional performance is the DCRAFT
standard...satisfaction the guarantee! DCRAF

OUNDCRAFT

REEVES souunanFTcnnP '

Main Office: Great Pasture Road, Danbury, Connecticut

SEARCHING: !

If you are tracking down a technical article —

in a current, or even not-so-current, issue of a
magazine — do it the easies! way with
LECTRODEX, the original radio-electronic
magazine index. In only minutes you can locate

the subject you want, and it costs you only

pennies per issuc of LECTRODEX.

For more than a decade, librarians, engineers
veachers, students, rescarchers, hobbyists and
technicians in the radio-TV-clectronic fields have
referred to LECTRODEX for information about
articles from amplifiers to zener diodes.
LECTRODEX covers more than twenty-five publications
in the radio and electronics fields and is published bi-monthly

as a cumulative index throughout the year with the 6th or last
issue as an Annual which may be kept as a permanent record of
all radio-electronics and related articles published that year.
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P.O. Box 629
Mineala, New York

Available by subscription only:
One (1) Year $3.00 - - - Two (2) Years §5.50

Subscription Rates: U.S. & Possessions $3.00
for six issues: $5.50 fer twelve issues; all
other countries $3.50 for six issues.

Please enter my subscription for LECTRODEX. | enclose $
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Jittle sliding weight on a track to the right
of the main arm, with 1 setscrew. For this
adjustment you tip the whole turntable
"way over, then balance the side-pull (now
a partial down-pull) of the offset head and
cartridge against the sliding weight. Again,
¢ame idea as in the other arms, bu this one
is undeniably convenient and easy to ad-
just.

Tinally, after balancing both ways, you
turn a small knob over the arm pivot and
the third major adjustment, stylus foree, is
made via a spring inside. Also similar to
other arms of this general fype.

It would be nice if someone could devise
an “absolute” secale of grams for this type
of spring stylus adjustment. But that, I
fear, is impossible nnless all cartridges are
standardized at identical weights (and all
springs made to pull at a permanently
standard tension, another unlikelihood).
As with ofher arms, you must measure your
own stylus foree at this stage; but Grado
tries to help vin one of those ubiquitous
pemny balances. For onee, Mr. Grado be-
eomes imprecise, as L suppose he had to,
pennies being peonies. It says 2 pennies
equal 1 gram, Iach additional penny
equals 1 gram. 4 pennies equal 3 grams.”
Baflled by thig arithmetic, I went out and
dvug up my old Audax stylus-foree meas-
urer, the one with the little donut weights.
No pennies, thauks.

There are still other neatly designed ad-
Jjustments, once and for all, on this Grado
arm—I forgot an important one, a sliding
motion at the eartridge jnounting which
allows you to center the stylus tip exactly
al the optimum point for best tracking.
Excellent idea, and it should be provided
on all general-purpose arms.

In use (after these preliminaries), I
found the Grado to be cybernetically near
ideal for its type. A meat little arm rest,
for instance, in the right place, with a
small magnet mounted in the arm itself to
hold it down. Unlike other magnetic arm
rests I've tried, this one c¢annot bounce, a
dangerous habit wlhen the magnetic pull is
sidewise and unaided by more eonventional
holding power. This arm drops downwards
into a rectanglar socket that just fits; the
magnet merely serves to hold it lightly in
place. Ixcellent. (But the magnet kept
coming loose. I re-stuck it with rubber
cement,)

The other vital element in arm handling,
the lowly finger lift, is also exactly “right”
lere—where in s0 many faney arms it is
overly complex, clumsy, fussily delicate
and/or badly placed. The simplest is really
the best, just the old-fashioned ecurved
hook, for one fore-finger. There isn’t any-
thing better.

Only one minor problem turned up, an
easily repaired defect. The cartridge at
first produced only one channel and for
awhile I thought I was up against some
more of those Canby gremling, Couldn’t get
a peep out of the other half. It turned out
to be a slight warping of the plastic con-
tact fingers on the cartridge mount. Com-
mon enongh in this sort of material and
not hard to remedy with a bit of warmth.

I think the most impressive aspect of the
Grado arm, over and beyond its compact-
ness and jits ease of adjustment, is simply
a feeling of security that it provides in
actual use. Not easy to pin down, for it is
a result of many factors; buf the over-all
lightness of mass has to do with it. No
big hunks of metal swinging dangerously
around, no long projections to snag, mo
clumsy or over-delicate handling facilities.

If you want a short arm, if you want
in particular an arm that goes easily in a
small cabinet, a tight corner, a eramped
work space, yet has “everything,” thig
Grado model is surely for you. E
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ELECTRONIC ORGAN TONE GENERATORS

(from page 32)

8. Alan Douglas, “Frequency division

organ.,” AUDIO, September and October,

circuits for musical instruments.” Flec- 1956.
tronic Engincering, September, 1960, )10(1)04 tR' i Dortf, 'A],flgf'zh'(;mc .Orgxl LS
- 2011 tone generators.” Electronics, August
W B ]
9. R. H. Dorf, “The Conn eleetronic 1958, ’
MG, WODEL GENERATOR WAVE SHAPE  DIVISION REMARKS
ALLEN T-44 ORGANETTE MODIFIED SINE WAVE INDIVIDUAL KEYED PLATE
T-120, RONDO,EMPIRE HARTLEY OSCILLATORS/ OSCILLATORS
1-15a, b, SHERATON NOTE
TC-1, 1C-3,
1C-4, TC-%
BALDWIN MODELS 54, 10A NMODIFIED SAWTOOTH TRIODE
30, 45 SERIES S1 HARTLEY DIVISION
CONN 621 SERENADE l NMODIFIED SAWTOOTH INDIVIDUAL KEYED PLATE
710 ARTIST HARTLEY & OSCILLATORS/  OSCILLATORS
810 CLASSIC SINE WAVE NCTE
820 SUPER CLASSIC
430 1 MODIFIED SAWTCOTH CONTINUQUSLY
540 ) HARTLEY 2 AUNNING O5s-
SINE WAVE CILLATORS. TOP
OCTAVE DERIVED
8Y DOUBLING,
ELECTRO- BARON 1 MODIFIED SAWTCOTH NEON TUBE
VOICE BARONESS ! HARTLEY FREQUENCY
DIVISION
Nph PRE-RECORDED  COMPLEX
AIR ORGAN
SOUNDS
ELECTRONIC ALL MODELS MODIFIED SAWTOOTH INDIVIDUAL
ORGAN ARTS HARTLEY & OSCILLATORS/
SINE V/AVE NOTE
ESTEY 521 MODIFIED SAWTOOTR NEORN TUBE
541 HARTLEY
221
741
GULARANSEN  ALL MODIFIED W 4 2
\ L T SAWTOOTH TRANSISTOR
HAMMOND SELF-CDNIAINED{ ELECTRO- SINE WAVE INDIVIDUAL DISTINCTIVE
CHURCH MECHANICAL FICK-UP COIL  HAMMOND
HOME \ FOR EACH TONE
CONCERT NCTE
EXTRA-VOICE l MODIFIED SINE SEPARATE SOME TONE
CHORD [ HARTLEY OSCILLATORS/  SHARING
SPINET NOTE
KIMBALL 200 MARTLEY SAWTOOTH T2ANSISTOR NO POWER
205 FROM
OSCILLATOR,
20 AIR ORGAM COMPLEX . EXCITER LAMPS
244 SOUNDS RE- \ AND PHOTO
265 CORDED AS 1 TUBES FOR 12
2800 OPTICAL ) TOME GENERATORS
285 s PATTERNS , MUST 8 CAREFULLY
270 * MATCHED.
75
KINSMAN ALL GROUNDED SAWTOOTH NEON 2 MEONS USED
PLATE FOR FREOUENCY
HARTLEY STABILITY
LOWERY ALL HARTLEY SAWTIOOTH TRIODE TOP NOTE Is
FIRST HARMONIC
OF FUNDAMENTAL
SCHOBER CONSOLETTE 1. MODIFIED SAWTOOTH TRIODE 1. POWER TAKEN
GROUNDED FROM OSCILLATOR
CONCERT 2, PLATE 2, NO POWER
HARTLEY TAKEN FROM
OSCILLATOR
SPINET 3. NEON TUBE 3. VACUUM TUBE OS-
CILLAYOR REQUIRES
REGULATED B». TOP
NOTE COMES FROM
VACUUM-TUBE OS5~
CILLATOR,

TABLE. 2. Choracteristics of typical tcne generators.

THIS MONTH’S COVER

The owner of this system, Mr. Francis
Colaguori, has combined his two major in-
terests, art and music, in an unusually in-
genious manner. A resident of West Long
Branel, N. J., Mr. Colaguori eonstrneted
“pieture wall” with the paintings funetion-
ing as doors for the compartments in which
the high-fidelity components are mounted.
He used the following components in his
system: ;

Sherwood S-4400 preamp, S-360 basic

AUDIO e MARCH, 1962

amplifier (not visible) and the S-3000
TIT FM-sterco tuner (with multiplex)

Telefunken M97 stereo tape recorder

Weathers K803 professional turntable

and pickup system

Jensen TRIOU speaker system (one on

pole, the other is out of the picture
area)

Another interesting idea revealed by the
photograph is the use of egg separiators on
the surface behind the “wall” We under-
staud they work beautifully as sound ab-
gorbers and diffusers.

WWW_ ammercearadioRistery com
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YOU WON'T FIND
THIS CONTROL ON
ANY OTHER PA.
AMPLIFIER
IN THIS
PRICE
CLASS

Mixers aren’t new. But one that will fade
and blend two program sources with a single
control is. That's one of the exclusive features
on the new Harman-Kardon COMMANDER Series
of public address amplifiers. Equally unique,
yet typical of the exceptional value of this
product group is an Anti-Feedback Filter which
increases sound output by 100% under diffi-
cult acoustical conditions and Multiple Inputs
for still greater installation flexibility. That's
not all! The popular priced COMMANDER Series
includes features usually reserved for costlier
‘‘deluxe” equipment such as: master volume
control; input for magnetic cartridge; outputs
for tape recorder, booster amplifiers and both
25 and 70 volt speaker lines; locking covers;
DC on filaments of hi-gain stages, etc. Get all
the facts now. Write Commercial Sound Divi-
sion, Harman-Kardon, Plainview, L.l., N.Y.

| Send free detailed catalogs: Desk 3B
| Name
| Address
e
I City State x
kardon
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|9
|Multicore Sales
Bzt ]

Corp. Port Washington, HY. o)

For information, write Depariment MC 12
Circle 66A

SHRINKS CABINET
MAGNIFIES BASE

"14+2" — a new principle
of low frequency loading —
flexible cabinet end panels
use speaker back-wave energy
to multiply base resonance.

BREAK - THRU

"I 42" gives you —

8 a small, compact cabinet

® with outstanding base
quality

¢ at a price you are willing

IN
SPEAKER DESIGN

ASK YOUR DEALER FOR
A COMPARATIYE DEMON-
STRATION of "I+2's" dra-
matic tonal superiority. In
areas not fully represented,
write for technical bulletin
Mo. 87. Representative in-
quiries invited.

the Rus-Lang corp.

138 Hurd Avenue

Bridgeport, Conn

Circlo 668
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HAROLD LAWRENCE

On French Opera, Not Grand

ECTOR BerLIOZ called it “musie for
H pastry cooks and dressmakers.” Théo-

phile Gautier contemptuously dis-
missed it as “that wreteched bastard form
composed of two incompatible elements,
in which the actors excuse their bad act-
ing by saying that they are singers, and
ging out of tune on the plea that they are
actors.”

The target of these and other attacks by
19th-century composers and literary fgures
was the “opéra comique,” a peculiarly
French institution fthat is often neither
operatie nor comie.

Technieally speaking, opéra comique is
opera with spoken dialogue. The form had
its roots in the “vandeville” and “pidce &
ariettes” of the early eighteenth century,
its modern counterpart being the satirical
review. Everything not specifically banned
by the Court was fair game in these short
plays with musie: topical events, fashions,
the nowveauz riches, and celebrated per-
songlities (Cardinal Mazarin was the butt
of numercus satires, which acquired the
generic title of Mazarinades). From the
start, opéra comique, like the gay inter-
mezei inserted between the acts of serious
Italian operas, was essentially a popular
entertainment, quite apart from the opera
of the “grand” variety, which sets mytho-
logical and historieal subjects to appro-
priately dignified musie,

The Irench, who maintain separate
though unequal facilities for their two
branches of the musico-dramatic art, tra-
ditionally enveloped the Opéra in an aura
of superiority. Composers for the stage re-
garded the Opéra as their ultimate goal
Even the most successful opéra-comique
masters longed to penetrate the confines of
the Opéra, where fluff and frivolity were
spurned and noble music and high-toned
libretti enshrined. The Opéra-Comiqure was
to the Opéra what the Broadway musieal
theatre is to the Metropolitan Opera House.

Opéra comique was the rage of Paris
during the years hetween the Restoration
and the decline of the Second Empire. In
keeping with the growth of Romantieism,
it had lost mueh of the intimacy and sa-
tirical bite of pre-Revolutionary times,
turning more and more to the typical melo-
dramatic concoctions of the period and
straying far from home for its subject
material, Sir Walter Seott’s movels were
widely adapted by opéra-comique libret-
tists, and, as early as 1797, Cherubini set
the tragic and gruesome story of Medea to
music. The orchestra increased in size from
40 players in 1790 to 70 some fifty years
later. Despite this rapprochement in text
and scope between the Opéra Comique and
the Opéra, the former generally retained
in approach and execution a lightness of

style that consistently avoided pretentious-
ness—it was sentimental but never pa-
thetic; its humor was down to earth, not
epic; and philosophical overtones were
conspicuously absent. Looking over some
of the opéras comiques of the period, one
is struck by the fact that there is very
little real development of musical or lit-
erary ideas. Each theme (or should we say,
tune) appears briefly and, with a pretty
curtsy-cadence, makes way for the next;
ag for the personages, they are shallow,
stereotyped creations. The storms and pas-
gions of Zampa, for example, with its
Weber-like string writing and noisy eli-
maxes, are not to be taken too serionsly.
Nevertheless, there is much to be admired
from a purely musical viewpoint. A lively,
boulevardier spirit animates the melodic
line of an Auber score; Boieldiew’s orches-
tration is often a model of clarity and full
of piquant effects; and one finds numerous
examples of elegant voeal and insfrumental
writing in the works of Adam and Hérold.

Today’s musieal public is familiar with
the opéras comiques of these composers
only through a handful of overtures which
are included in “pops” concert programs.
The near-total disappearance from the
repertoire of this large body of music con-
trasts dramatically with the enormous and
extended popularity which many of these
works enjoyed during their day. Within
two years after its premidre, Hérold’s
Zompa (1831) was performed in a dozen
opera houses throughout Eunrope and in
Moscow and New York; Boteldieu’s La
Dame Blanche (1825) reached the 1000-
mark at age forty; and many others ran
over a hundred performances. Berlioz, con-
fronted with defeat and frustration in his
operatic carcer, reacted with cold fury
over the easy success of the opéra-comique
composers, although he was fair enough to
credit some of them with originality and
craftsmanship in orchestration,

In recent years, quite 2 number of lesser
known 18th- and 19th-century operas have
been revived, either in stage or concert
versions. As might have been expected, the
majority of these revivals have consisted
of obseure works by famouns composers, not
always a guarantee of high musical qual-
ity; e.g., Bellini’s Il Pirata. But this op-
cratic archaeology has nnearthed some fine
musie, snch as Rossini’s Turco in Ilalia
and Paisicllo’s Barber of Seville.

Mid-19th-century opéra comigue, how-
ever, like Swiss wine, does not export well.
Do not blame it on the librettists. Fugéna
Seribe, who wrote nearly all of Auber’s
books, was one of the foremost dramatie
writers of his day. What of the music? Of
minor significance in the history of opera,
light in content and treatment, designed
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to “épater les bourgeois” (to delight the
average Parisian andience)—hardly an un-
qualified recommendation. Yet, if Fra
Diavolo is representative of the opéra
comique style of the mid-1800's, it wonld
be a pity to banish sueh music forever.
What Rossini wrote of Auber conld also
apply to the best works of the leading
composers in this carefree genre: “He may
have produced light musie, but he pro-
duced it like a great musieian.” E

LIGHT LISTENING

(from page 10)

Living Strings: South of the Border
RCA Camden CAS 682

We learn In thls release that a “Living
Strings” orchestra can be agsembled in Mexico
just as easily as one in England. Thiz low-
priced series (it is listed at a national figure
of $2.98) has featured some exceptionally fiue
performances in the past. Chucho Zarzosa up-
bolds the habit as he conducts, in an up-to-
date Mexiean studio, his own arrangements
of Frenesi, Besame Mucho, Poinciana and
other Hemisphere favorites, There isn't a
trace of boredom in the playing of these musi-
cians. They behave as though a sizeable break
had come their way in the form of an appear-
ance on a major American label. The gquality
of the sound fn this release §s just about on
a par with so-so stereo discs selling at regular
prices. Definitely recommended for ‘“‘budgeted”
background listening.

Norman Luboff: Sing! I’s Good For You
RCA Victor LSP 2475

Iy the Norman Luboff choir being groomed
for sing-along releases? Lubof{'s previous re-
cordings on this label stressed arrangements
that highlighted the virtuosity of the choir.
Now we find the chorus occupled with a
roster of tunes designed to stimulate listener
participation, The mond is resolntely cheerful
throughout a lineup that ranges from a Latin-
paced Happy Duays Are Here Again to swing-
ing versions of I Got Plenty O Nuttin’ and
It's a Good Day. Listeners who object to the
amount of revérberation Yound In some of
the more famous sing-along albums that
have been dominating the market will find
little fault with the trace of echo that js
suggested in this disc.

More Yves Montand
Colombia WS 380

Yves Montand has been a Parisian music
hall favorite for mnearly two decades but his
masculine singing style didn’t become a major
attraction on domestic recordings until he
made his first American movie. Releases by
Montand on French labels first began to ¢atch
on among collectors in this country during
the Fifties when singers such as Edith Plaf,
Patachou, and Jacqueline Francois were dem-
onstrating that Chevalier was not the only
Freneh voeal star of our generatlon. The turn-
{ng polnt in Montand’s career was the one-
man song and dance show he brought to New
York in 1959, only to discover that the gravel
in his volee could also be turned to Amerlcan
gold, In his latest Columbia release, a small
combo accompanies Montand in one of his typ-
ieal digplays of versatility. There I8 more than
one echo of European music halls in The
Bilhao Song from Knrt Weill's forgotten show
“Happy End.” A novelty with an orjental
theme, From Shanghai to Bangkok, brings in
the tinkle of temple bells and at lenst one
recent movie ig recalled in the theme from
“Goodbye <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>