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A
CLOSE LOOK
T RCA's
DARK
HEATER”

“and how
it benefits
you

You are looking at a major advance in tube
technology. The filament at the right in this
special demonstration envelope is a new RCA
“Dark Heater”. The “Dark Heater” operates
at a temperature about 350°K below that of
the 1500 to 1700°K of a conventional heater
(left). Yet at this much lower temperature,
the “Dark Heater” can produce the same cath-
ode temperature as the conventional heater.
Reason: the superior thermal emissivity of the
dark coating.

For additional information on the “Dark
Heater™ call your RCA Field Representative
or wri ¢ Commercial Engineering, Sec. J91-DE,
RCA Electron Tube Division, Harrison, N. J.

EAST: 744 Broad Street, Newark 2, New Jersey,
HUmboldt 5-3900 - MIDWEST: Suite 1154, Mer-
chandise Mart Plaza, Chicago 54, lllinois, WHite-
hall 4-2900 - WEST: 6801 E. Washington Blvd., Los
Angeles 22, Calif., RAymond 3-8361.

The cooler operating “Dark Heater”
offers many receiving tube advantages to
equipment manufacturers, including:

o Longer heater life—because of the in-
herently greater tensile strength of heater
wire at lower temperatures.

o Reduced chance of heater failure—
because the smaller thermal change during heater cycling and the greatly
reduced operating temperatures minimize tendency toward recrystallization
and burnout.

e Heater-current stability on life—especially desirable in maintaining a
constant cathode temperature.

e Reduced AC heater-cathode leakage and hum—due to elimination of
“spike” or pulse leakage currents.

e Greater safety factor in established heater-cathode voltage ratings

e Improved mechanical stability—cooler operation of the “Dark Heater”
minimizes changes in heater shape during life, reducing the possibility of
heater damage and heater shorts.

The revolutionary “Dark Heater” is the key to improved performance and
longer life for receiving tubes. Now available in an increasing number of
RCA receiving tubes, the “Dark Heater” will be incorporated in those RCA
receiving types where potential benefits of increased life and reliability can
be realized.

The Most Trusted Name in Electronics
®
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- SHERWOOD~

only for those who want the ultimate in

EM
Stféreo Broadcast Reception
il
Stereo Record Reproduction

; =
" WTROM—————TN |
R P ente & K Ji
St R

S-8000 FM/MX 64 Walt Stereo Receiver
16%" x 4~ x |4~ deep. $299.50

$-3000 I¥ FM/MX Stereo Tuner
14" x 47 x 101" deep. $160.00

Ravinia Model SR3 3-way
i 267 x 157 x 13% " deep.
$-5000 IT 80 Walt Stereo Amplifiet Speaker System $139.50

14" x 4" x 124~ deep.  $199.50

Correlaire Walnut Hi ki Furnilure

With FM Stereo broadcasting (multiplex) an
established reality, Sherwood proudly offers
every component you need for superb stereo
reception. Sherwood stereo amplifiers and
tuners are pre-eminent in the field, and now
—in the S$-8000 Receiver—the ultimate in
compact reception quality is achieved. The
exciting new Ravinia Model SR3 3-speaker
system features extremely low intermodula-
tion distortion and unusually flat frequency
response. Cabinet is hand-rubbed walinut. The
perfect setting for hi fi components is
Sherwood's Correlaire contemporary furniture
modules—in hand-rubbed Wainut and Pecan.
Sherwood Electronic Laboratories, Inc., 4300
N. California Ave., Chicago 18, lllinois.

For complete technical details,
write Dept. 10A.
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The World of Audio
is now a step ahead
because of . ..

—
—

VS-800D
WONDER-WORKING STEREQ
CARTRIDGE MOVING-COIL TYPE

Where this amazing product is
used, no HEAD AMPLIFIER or
IMPUT TRANSFORMER 1is re-
quired, for it operates with 5-
millivolt output! -- an incredibly
high figure? Because its output
is high, and bescause it is of a
low-impedance type and, hence,
free from inductive ‘‘hum’’ effect,
it can be- adapted to even a
simple turntable.

SPECIFICATIONS

OUTPUT VOLTAGE
...... 5mv, 1,000 cps, 5cm/sec.
FREQUENCY RANGE...... 10~20,000 cps.
CHANNEL BALANCE......+0.5 db, 1,000 cps.
CHANNEL ISOLATION

......Over 30 db, 40-12,000 cps.
COMPLIANCE......15% 10°6 cm/dyne.
DC RESISTANCE...... 33 ohms.
IMPEDANCE...... 35 ohms, 1,000 cps.

LOAD RESISTANCE
...... 100 ohms to 100 kilohms.

NEEDLE PRESSURE...... 1.5-3 grams.
STYLUS...... 0.7 mil, diamond

GA-13
PROFESSIONAL STEREO TONE
ARM PERFECT-BALANCE TYPE

The GA-15 tone arm provides a
means of directly reading the
needle pressyre for all cartridges
in the weight range of 1-20 grams.
Perfect balance, too, can be
maintained with this high-perfor-
mance tone arm having a
4-terminal plug-in arm head. Any
type of cartridges can be moun-
ted on this torne arm.

Constructed with greater empha-
sis on its performance than on
its visual features, this tone arm
is free from arm resonance, that
is, resonant vibration.

NEAT

4, 1.chome, Kanda, Hatago-cho.
Chiyoda-ku, Tokyo, Japan

NEAT ONKYO DENKI CO., LTD.

JOSEPH GIOVANELLI®

Amplifiers and High-Frequency Loss

Q. My two tweeters each have an imped-
ance of 8 ohms and, I assume, when con-
nected in parallel the over-all impedance is
4 ohms. Here is the problem. There are
losses in the highs when the 4-ohm trans-
former tap is used to feed signal to the
tweeters. If they arve connected to the 16-
ohm tap, however, there is no apparent fall-
off. The amplifier is a 5-watt, home-built
unit used only to operate the tweeters. “A
reader from San Francisco.”

A. When you have your 4-ohm speaker
combination connected to the 16-ohm tap
of the output transformer you are shorting
out some of the feedback. (You are correct
in assuming that the effective impedance
of two tweeters connected in parallel is, in
your case, equal to 4 ohms.) If the feed-
back loop is frequency sensitive, this is the
same as saying that you have made the am-
plifier flatter by removing some of the feed-
back. When the speaker is connected to its
proper tap, the feedback is restored to its
proper level—and so is its eftect as a treble-
cut circuit.

Have you tried connecting a 4-ohm resis-
tor to the 4-ohm tap and measuring the fre-
quency response of the system under those
conditions? Youn may find that the high-
frequency response is attenuated.

The cure for this situation would seem to
be to reduce the size of the capacitor placed
across the feedback resistor. It is possible

that you can compiei:e]y remove this capaci-
tor if the circuit is stable.

Use of Connectors

Q. I have been troubled with poor phono
pin-plig conneetions in my high-fidelity
system beeausc of owidation and looseness.
In building equipment, I would like to find
a substitute for these connections to allevi-
ate this eondition. B. H. Knoebel, Brook-
line, Mass.

A. The problem of oxidation on connee-
tors is present regardless of the type of
connectors used. I recommend that no mat-
ter what kind of connectors are to be used
in your equipment that you use some con-
tact cleaner on them before using them for
the first time and every couple of months
thereafter, especially when such connections
are to be removed often. You need not be
as concerned with connections which are
not removed once the installation has been

* 8420 Newkirk Ave., Brooklyn 3, N.Y.

made. When dealing with the standard
RETMA connectors, it is a good plan to
make sure that the outer shell makes a tight
fit around the ground terminal. If it does
not, oxidation becomes more of a bother.
You can make a snug fit merely by squeez-
ing them slightly with a pair of long-nose
pliers. The same procedure may be followed
for the center pin. I have found, however.
that the center pin is subject to less of this
difficulty than the outer shell.

You may prefer not to use substitute
connectors because they will not mateh
standard RETMA connectors. If you buy
a new piece of equipment, it will not be
equipped with this substitute plug. You
will, therefore, have to refit the new equip-
ment with the substitute comnector; per-
haps you will have to make up cables with
the standard RETMA connectors at ome
end and the proper alternative conmector
at the other.

Increasing Headphone Level

Q. I have a pair of erystal headphones
which I would like to use with my tape re-
corder. Can you suggest a voltage amplifier
circwit which will increase the volume when
using the phones with the recorder. Name
withheld, Brooklyn, New York.

A. Tirst of all, T wonder if you really
need to build a preamplifier for the output
of your recorder. Why mnot counect the
phones to the output of the preamplifier of
your musie system? Naturally, the sutput
of the recorder would be connected to the
appropriate input of the preamplifier. This
arrangement will in most cases give youn all
the gain yon require, and then some.

If, however, this is impraectical, build up
a voltage amplifier for each headphone, us-
ing a 12AU7. This will provide you with
more than enough gain. I presume that you
will power this little unit direetly from the
power supply of the recorder. Do not con-
neet the 12A U7 to the d.c. filament supply
—if such a supply is employed in the par-
ticular machine you are using. Utilize in-
stead the a.e. heater source used for the
bias tube.

I assume this is a stereo recorder. The
circuit for only one channel will be de-
seribed. Both channels are identical in all
respects. The other half of the 12AT7 tube
will be used as the amplifier for the other
channel.

Cireuit: The grid of one half of the
12AU7 is connected to ome end of a 0.5

(Continued on page 6)
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Langevin

MODEL AM-5301
LEVELINE AMPLIFIER

+ 37 dbm OUTPUT (6 WATTS)

INTRODUCTION

This' new limiter amplifier is a miniature plug-in unit which acts
as an automatic averaging or as a peak level amplifier in TV-Broadcast,
Microwave, Recording and Industrial Sound applications. It operates
with a push-pull variable gain input stage driving a 2 stage push-pull
program amplifier. Silicon rectifiers provide bias to regulate gain of
the input stage.

Maximum program variations up to 30 db can be controlled, thus
relieving studio personnel of many exacting level adjustments. In
recording, this unit allows higher signal-to-noise ratios by loading the
tape or disc; thus, the engineer is not required to anticipate overloads.
This anticipation results in lower signal to noise and lower maximum
levels than those otherwise possible.

APPLICATIONS

EXPANDER-COMPRESSOR — With an average program material level suf-
ficient to produce 15 db of gain reduction, the output signal will be
compressed for incoming signals exceeding 15 db, and expanded for
incoming signals below 15 db.

AUTOMATIC MASTER GAIN CONTROL — Simply replace the program
amplifier by plugging in the Leveline Amplifier; the AM-5301 Leveline
Unit replaces directly a program amplifier and can be used as a
monitor amplifier of 6 watts.

AUTOMATIC LEVEL CONTROL FOR A REMOTE LINE — The Leveline units
permit unattended operation of the remote line.

AUTOMATIC CONTROL OF LEVEL DIFFERENCES BETWEEN 2 OR MORE
PROGRAM SOURCES — Controls differences between turntables, pro-
jectors, network program and microphone preamplifier sources.

USE AS A “DUCKER” — A program can be automatically lowered the
recommended 8 db (one-half loudness) to allow an announcer to over-
ride without apparent program interruption.

USE AS A NORMAL PROGRAM AMPLIFIER — Turning off the integral
chassis bias limiting control allows operation as a conventional
program amplifier.

FIFATNRIAAL AIIANRAATFRIATIAN

ELECTRICAL CHARACTERISTICS

Gain: 53 db with 600 ohm input source; Input Source: 125 to 600 ohms
balanced or unbalanced; Output Impedance: 150 - 600 ohms; Output Power:
+37 dbm when strapped for monitor, +26 dbm strapped for Leveline
operation; Output Noise: Unweighted, equivalent to an input signal of
—110 dbm or fess over the band 20 -20,000 cps; Frequency Response:
=+.5 db 20 - 20,000 cps; Distortion: Less than 1% at +36 dbm operating
levels including compression. Less than .5% at +26 dbm; Compression
Ratio: Adjustable from 1.6:1 to 5:1 over a 30 db range at input with 4:1
being optimum; Attack Time: 11 milliseconds, adjustable to 100 micro-
seconds; Release Time: For 63% recovery, .5 seconds in “‘dual’ position;
3 seconds in ‘'‘average” position; Tube Complement: 1-12AY7-select
(Langevin Model TUS-12AY7), 1-6ES8 Variable Gain Input Amplifier
{Langevin Model TUS-6ES8), 2-6005-5 Star Output Amplifiers (Langevin
Model TUS-6005); Bias Rectifier: 2 - Silicon Bias Rectifiers; Power Require-
ments: 6.3 Volts ac or dc at 1.5 amperes; 300 vdc at 90 ma strapped for
monitor; 50 ma strapped for Leveline operation.

MECHANICAL SPECIFICATIONS

Mounting Tray: Langevin Model TRY-5017; Finish: Light gray baked enamel
over 18 gauge bonderized (rustproofed) steel; Weight: 4 Ibs. net, shipping 5
Ibs.; Size: Length 10% in., width 2% in., height 3 in.

RECOMMENDED ACCESSORIES

Model MTR-507 Bias Voltmeter

Mode! TRY-5017 Mounting Tray

Model VR-112 100K Extension Bias Control
Model TK-5301 Tube Kit

ORDERING INFGRMATION

MODEL AM-5301 LEVELINE AMPLIFIER, Complete with tubes, weight 4 Ibs.
net, shpg. 5 Ibs. Price, Net, $158.80.
MODEL AM-5301 LEVELINE AMPLIFIER LESS TUBES, same as above but less
tubes. Price, Net, $145.00.
MODEL TK-5301 TUBE KIT for above, consisting of 1 each (Langevin Model
TUS-6ES8) 2 each 6005 5 star (Langevin Model TUS-6005) and 1 each
12AY7, select, (Langevin Model TUS-12AY7). Weight, net Y Ib. shipping
Y2 1b. Price, Net, $13.80
MODEL MTR-507 BIAS VOLTMETER, special scale marked for optimum
operating point of AM-5301 Leveline Amplifier. Pane} size is 1-13/16 in.
round opening for rear panel mount, 17s in. square overall, depth is 1% in.;
reading is 0-70 vdc, weight 3 oz. net, shipping 10 ozs.. .Price, Net, $15.00
MODEL VR-112 100K continuously variable moulded composition resistor
for panel mount bias limiting control of AM-5301, includes knob but no
dial, weight 4 oz. net, shipping Y2 Ib. Price, Net, $5.00.
MODEL TRY-5017 MOUNTING TRAY for above, with plug socket complete.
Price, Net, $8.25.

OPYIMUM BIAS VOLTAGE

DBM 10V v 225V 30V 40V
440
CLIPPING AREA
- 38 DBM.
THRESHOLD — DB &
RHOLUE
430 H
y -
$ZPEE
=
32 .
420 -3
I
T
—42
10
U
0
~10
Y
A
-20
--60 -%0 ~40 -30 -2 10 -6 -0
—6=MAX. INPUT

“‘Over thirty-five years of audio progress’

A Division of Sonotec Incorporated

503 SOUTH GRAND AVENUE » SANTA ANA, CALIFORNIA
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You are looking at the brilliantly engineered tone arm
(dynamically balanced and counter weighted)
on Garrard’s new automatic turntable

AT6

This is an automatic turntable in every respect, with the professional features and
performance expected by knowledgeable, critical listeners. Yet it provides these
advantages in such compact size and with such modest cost that it will suit virtually any
music system. It comes to you from the same Garrard Laboratories that developed and
are now supplying Type “A”, most desired of all record
players. All the skill and consciousness of quality that go

into the Type “A” will also be found in the new ATS. @ The cast aluminum tubular arm
; ; ; i A hgn the AT6 is dynamically-balanced, a
The more experienced and discerning you are in high fidelity, sl precision-built to the standards of {

: 2 . . . finest separately sold tone arms, but
the more you will find to appreciate in this superlatively ot nroIe b ST re ks ane
engineered, handsomely designed, newest automatic turntable. a perfect installation. This arm is balanc

and ‘tracking force adjusted in two ea
steps: First...it is set at zero tracki

pressure, by moving the counter wej
pressure, by moving the counter weig

until the arm is
level, in perfect
equal balance,

D

Then you fix the tracking force d
V. sired, on the built-in stylus pressu
@ scale conveniently mounted in uprig
position at the side of the arm. Settin
made with this scale will be more preci
than by any separate stylus pressu

/";"‘F‘ gauge, and its convenie
7>~ location insures accura

_:H‘ Once balanced and set, the ATé6 ar
» will track correctly at the lighte
tridge by its manufacturer. This includ
those pickups labelled as “professiona
It will travel -each side of the ster
grooves perfectly, even if the player

WWW amerdcaatadioRietery com
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intentionally tilted or the
record warped or not per-
fectly concentric.

&8 You have full choice of the cartridges
you prefer for stereo listening since

o the AT6 shell will accommodate any
of them. One example of the detailed care

b by (6 el (g Gt ke - e g
taken by Garrard to insure perfect repro-
duction...is the bayonet fitting for the
shell, which is instantly removable, but
rigidly held while playing to avoid any
semblance of resonance. And, to facilitate
the most professional electrical installa-
tion of the cartridge, the shell comes wired
with a four-pin fully iso-
lated system, using a fifth
separate grounding lead.

W But tone arm and tracking are only
’-F{;.I half the story of perfect stereo re-
e production. The other half depends
upon the turntable-motor combination and
ow it operates. AT6’s turntable is over-
ized, accurately balanced, and weighted.
orque is high, yet there is no noise,.no
wow, no waver, not even the most minute
interference, by the action of this turn-
table, with the
sound of your
records.

For literature write Dept. GR-11 Garrard

Responsible for the uncanny silence
» and perfect speed of the AT6 (regard-
i .
less of load or voltage changes) is a
special motor—a heavy duty version of the
four pole shaded type as developed by
the Garrard Laboratories. Engineered spe-
cifically to match the AT6 turntable and
drive linkage, this motor is shielded top
and bottom hv sneciallv de- 7
and bottom by specially de- sl

signed plates which eliminate
any vestige of magnetic hum.

) AT6 operates with a center-drop turn-
table spindle, which is removable.
Actually, two spindles are provided:
one for automatic play, the other a short
spindle for convenience when playing
single records. These spindles (and the
adapters which are available for 45 rpm
large center hole rec-
ords) are interchange-

able.

) In addition to its professional fea-

, tures, the AT6 rewards you with the
% luxurious convenience of automatic
play when desired. The controls for each
type of operation are grouped near each
other, but they are separate, : >
instantaneous, and foolproof. S

You will not find a record 3=

Sales Corp., Port Washington, New York.

This life-size photograph attempts to
indicate the calibre of design and engineering
provided in the AT6—a completely
integrated automatic turntable which
Garrard’s experience and facilities have
made it possible to price at only

%5450

player easier to use, whether as single play
turntable, or as automatic intermix chang-
er. Every attention has been paid to con-
venience, flexibility, and appearance. A
few examples: the compact size of the
AT6 which makes it fit every installation;
the rich fawn/white color scheme which
will enhance your entire music system; a

snap-in tone arm safetv catch to prevent
snap-in tone arm safety catch to prevent

accidents; and even a new transit thumb
screw built into the unit plate ready to
lock the AT6 in position for safe porta-
bility at any time.

The compact AT6 automatic turntable at
$54.50 now joins the Type “A” at $79.50
as Garrard’s dual answers to the stringent
record playing requirements of today’s
music systems. Regardless of price, we
predict that you will find in these Garrard
automatic turntables, the realization of
everything you have wanted in a record
player. Let your own eyes and your own
searching examination prove this to you.
Both models, the other Garrard players,
and accessories, are now at your dealers.

world’s finest

WWW ammercartadioRigtery com
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NO BETTER SOURCE FOR SPECIALIZED
TRANSFORMERS THAN THE EXPERTS AT

PEERLESS

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

Miniature Inductance Unit, 4.85 henrys (7%} at 150 ma, DC

Miniature 400-cycle Filament Power Transformer for airborne operation
Miniature Power Transformer, 3-phase, 400 cps to 1, 2 and 3-phase
Miniature Audio Input Transformer, low-level input

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

20-20 PLUS ISOLATION TRANSFORMER
(REPEATING COIL) E-204-D

Attenuates longitudinal currents 80 db in
balanced circuit in frequency range up to
20,000 cps. Insertion loss 0.4 db. Frequency
response: == 1 db, 5 — 80,000 cps. Elec-
trostatic shield. Astatic balance and electro-
magnetic shield provide approximately 50
db magnetic shielding.

20-20 PLUS SHIELDED INPUT
TRANSFORMER K-241-D

Small <ize for <iich csunerh nerfarmance Freatiencv
Small size for such superb performance. Frequency

response, 1 db: 10 to 25,000 cps. Primary bal-
anced to attenuate longitudinal currents in excess
of 50 db. Secondary may be used single-ended or
in push-pull. Electrostatic shield between primary
and secondary has 90 db electromagnetic shield-
ing. Maximum operating level, +-8 dbm.

Whatever your transformer needs, Peerless engineers can design
to any military or commercial specification and manufacture in
any quantity. See REM for complete catalogue of standard units
or write for information to Dept. A-12-PE

PEERLESS

ELECTRICAL PRODUCTS
A DIVISION OF ALTEC LANSING CORPORATION :
6920 McKinley Avenue, Los Angeles 1, California

AUDIOCLINIC
(from page 2)

megohm resistor (all resistors are 14 watt).
The other end of this resistor is grounded.
The “hot” signal lead from the normal out-
put of the recorder is connected to the grid
along with this resistor. The *cold” side of
the output of the recorder is grounded. The
cathode is returned to ground through a
3300-ohm resistor. This resistor is shunted
by a 50 uf electrolytic capacitor, 50v d.c.
The plus terminal of this capacitor is con-
nected to the cathode. The plate for this
particular half of the 12AU7 is connected
to one end of a 50,000-ohm resistor, the
other side of which is connected to one end
of a 33,000-ohm resistor. The far end of the
33,000-ohm resistor is connected to the main
B-plus of the recorder’s power supply. The
junetion of the 50,000-ohm and the 33,000-
ohm resistors is connected to the plus side
of a 8 pf electrolytic capacitor, 450v d.c.
The ground side is connected to the chassis
and ground. The plate also goes to one end
of a 0.22 uf capacitor, 60v d.c. The other
end of this capacitor goes to the “hot” out-
put terminal. The other output terminal is
grounded.

Do not use the output terminal provided
by this stage to feed a preamplifier located
some distance from the recorder because
the high frequecies will be attenuated by
the capacitance of the shielded, intercon-
necting cable. Arrange your jacks so that
you can still use the normal output of the
recorder to drive the preamplifier or other
deviee if desired.

Storing Recorded Tape

Q. Although I do mot own a tape re-
corder, I have been thinking about the best
way to store tapes, so that they would re-
tain a low baclkground-noise level and not
be subjected to erasure from magnetic
fields in the wvicinity. Fred Butterfield,
Brooklawn, New Jersey.

A. According to my own experience, the
normally encountered magnetic fields do not
appear to add to print-throngh so much as
do temperature and humidity. Frankly, T
atore all mv ftanes—aven masfere—an onen
store all my tapes—even masters—on open
shelves. My oldest master is about ten years
old. I simply cannot detect print-through
on it on a scale greater than T noticed when
the tape was a few weeks old. If I wanted
to be on the safe side, I would store them
in an air-conditioned room with the tem-
perature between 60 and 70 deg. IMahren-
heit. I would adjust for fairly low humidity.
I would want the humidity high enough so
that the plasticizer in the tape would not
evaporate. Were this to take place, the tape
would become brittle and subject to break-
age. In addition to this I would wind the
tapes “tails up,” and would store them in
film cans sealed with tape so as to make the
cans more or less air tight. (The reason for
storing tape “tails up” is that this position
will be the one which is normal after play-
back, and hence the tape will be wound very
smoothly. This, in turn, will prevent any
possible damage to the edges of the tape.
Of course, when playing half-track mono-
phonic tapes and/or quarter-track mono-

(Continued on page 76),
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UP, DOWN, SIDEWAYS... the importané difference in an

Audio Dynamics’ cartridge can be felt with your fingertips

Put your finger to the stylus tip of an Audio Dynamies’
Stereo Cartridge. Move that tip around . . . What you feel is
compliance. In Audio Dynamics’ ADC-1, it is 20 x 10
cms/dyne minimum. This compliance, along with a tracking
force of less than one gram and an effective stylus mass that
measures less than .5 milligrams, represents a design break-
through by Audio Dynamics’ engineers. Result? Now, for the
first time, by using any model ADC cartridge, the following
five essentials of true stereo reproduction are yours:

Essential #1—Highs Free from Peaks & Distortion
Quality stereo cartridges are designed to suppress undesir-
able peaks and distortions in the high frequency range.
These occur when the stylus mass resonates with the vinyl

dice Th cimmrece recananee cinee mace eannnt he readilv
disc. To suppress resonance, since mass cannot be readily

reduced, most cartridges are heavily damped.

Damping, however, stiffens the compliance. This creates
problems: (1) High tracking forces are required to prevent
mistracking and breakup. (2) The suspension becomes non-
linear, resulting in distortion.

In one remarkable stroke, Audio Dynamics’ engineers
lowered the effective stylus mass to just one-half milligram,
eliminating forever the previous plaguing need for heavy
damping. This spectacular development makes it possible
for the stylus tip to resonate with the vinyl disc at a fre-
quency so high, your ear never hears it. Response is smooth
. . . the sound clean and “transparent.”

Essential #2—Clean & Well-Rounded Bass Tones

With stylus mass lowered and heavy damping eliminated,
high compliance and linear suspension are achieved. This
results in tone arm resonance so low it is of no consequence.
Only the nndistorted recorded bass tones come through.

Essential #3—Record Compatibility

When a stylus is stiffened by damping, a heavy tracking
force is required to prevent mistracking and breakup. This

AUDIO e OCTOBER, 1961

causes distortion and record wear. But high compliance and
low stylus mass permit Audio Dynamics’ cartridges to track
at an extremely low force. Tested by Hirsch-Houck Labora-
tories the ADC-1 registered a tracking force of % of a gram.
You can forget about distortion and record wear!

Essential #4—Proper Channel Separation
With resonance removed from the audible range, nothing
prevents the stylus from following the groove wall’'s direc-
tion of motion. Audio Dynamics’ cartridges attain 30 deci-
bels of separation in the critical 50-7000 cps range. Wan-
dering of sound from speaker to speaker is eliminated.

Essential #5—Reduced Surface Noise

T.ack of resonances results in ereatlv reduced surface noise.
Lack of resonances results in greatly reduced surtace noise.

The diamond stylus of an ADC cartridge also contributes
to this virtue. It has been selected from perfect crystals,
super polished and the sides oriented so only the hardest
surfaces touch the grooves.

Many, many plays later, when it is necessary to change
the stylus, you'll find the entire assembly comes out with a
flick of your finger. No tools or special skills are required.

These five essentials for true stereo reproduction result from
high compliance, low tracking force, and low stylus mass
— qualities inherent in all Audio Dynamics cartridges.

Experience for yourself the performance advantages pro-
vided by Audio Dynamics ADC-1 and ADC-2 stereo cart-
ridges! Hear them at your dealer today.

The ADC-1 for high quality tone arms—
$49.50.

The ADC-2 for high quality record changers
and tone arms—$37.50.

AUDIO DYNAMICS CORPORATION

1677 Cody Avenue, Ridgewood, New York

WWW-amercartadioRistery. com
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Record stereo...
play stereo...

with the new
Concord model 101

Why settle for a tape player when you can
own a Concord 401 stereo tape recorder for
no more cost. With the 401 you can record
a library of 25 one hour stereo tapes for
less than $50.00 compared with the cost
of over $300.00 for the equivalent in pre-
recorded music.

The Concord 401 stereo tape recorder
offers superb sound quality in an advanced
design precision instrument. The 401 con-
tains both stereo record and playback pre-

amplifiers. Records stereo anywhere, plays-

through any high fidelity system.

Features: 4-track stereo and monaural
recording, sound on sound recording, two
18Curuinig, svunl On souriu recoraing, TWo
VU meters, individual channel controls,
electrimatic remote control. Mounts verti-
cally or horizontally—ideal for custom in-
stallations. Frequency response, 30—
16,000 cycles = 2 DB at 7% IPS. Flutter
and wow, less than .18%.

Price including custom carrying case
$249.50.

Write Today: Send for Concord's booklet
“401—All the Facts” regarding the quality
and versatility of the 401 Stereo Tape
Recorder.

ELECTRONICS CORPORATION
Dept. A-10, 809 N. Cahuenga Blvd., L. A. 38, Cal.
CIRCLE 8A

LETTERS

Missing Data
SIR:

The accompanying diagram is “The
Bauer Cirenit for Headphone Stereo” as
shown in Aupio, ETC for September. As I
am sure you are aware by now, the resis-
tors and capacitor values direetly in series
with the phones were not indicated. Could
you please help me ont with these values?

Frep H. STEELE,
611 Flemington Road, S.I.
Huntsville, Ala.
(We did, by mail. And below is a corrected
diagram wilh the required values. ED.)

Equalization
SIR:

Your editorial on equalization in the
April, 1961, issue naturally interested me.
As a blind man who is wholly dependent
on hearing, caring almost nothing about
enrve shapes of so many db at so and so
eps (although some exact standards are
helpful), T am tor making our equipment
with less gadgets.

Like you, most of my listening is done
at what is supposed to be FLAT (12:00
o’clock) on my amplifier dials. When, say,
a1 AM program is Iacking in highs I move
my treble dial to 4:00 p.m. for more highs.

When T go to a restanrant I add a little
salt where sult is lacking, put pepper to
introduce hotness into my food; buf there
is nothing I can do where an overabun-
dance of the two elements has heen put in
by the cook except to drink some ice water!

As you have said time and time again,
1, too, am for flexibility in our musie sys-
tems so as to allow the fussy audiofan to

do as he pleases; but at the same time
have the equipment so simple, like a fixed-
focus camera, that the wife and the music-
loving youngster can use it.

The RIAA curve is so far the accepted
standard eurve of the disec industry. How
about having a good standard for all tape
machines and tapes? Right now we have at
least three different eurves. Shall we have
a tape compensator like the preamp with
961 possible enrves which was on the mar-
ket some time ago?

FREDERICK T. HAYASHI,
235 Kuahiwi Avenue,
Wahiawa, Hawaii

(Most U.S. and Japanese machines are now
standardized to what is known as the NAB
curve, and some of the European ones are.
There is a philosophy common in Europe
which holds that less distortion is obtained
in a system if the high-frequency end is
not pre-equalized so much in the recording
as it is with the NAB standard. We could
hardly agrce with this philosophy more,
BUT it is mot the commonly used U.S.
curve, and if the instruments are to be
used for playing our present “standard”
tapes, or if tapes made on these machines
are to be played on U.S. machines, the re-
sulls are mot always optimum.

While it is true that the high-frequency
distorlion may be greater wilh our preSent
“standard,” such distortion is likely to be
outside the audible spectrum. It is true,
however, that the signal-to-notse ratio is
greater with the high-frequency range be-
ing equalized in the recording and played
back flat, which is the way it i3 done on
U.S. machines. Ep.)

1004
9mh 1.3 pf
._rm,'%\ IL

LOW Z EARPHONES

n
11.4mh
3

(50 OR LESS)

* FOR EARPHONES WITH AN IMPEDANCE GREATER THAN

= FOR EARPHONES WITH AN IMPEDANCE GREATER THAN
5 OHMS , CONNECT TWO 5-OHM RESISTORS AS SHOWN

COMPLETE diag

ram for Bauer headphone stereo.

ISOTONE

— presents an entirely new concept in repro-
duced sound in which tonality is total as
regards symmetry and perspective. ISOTONE’S
unique and patented construction makes all the
difference, employing, as it does, the air-
column principle of the pipe organ. ISOTONE
guarantees the same massive linearity, the
same peakless, rolling response, non-resonant,
sustained, thoroughly satisfying sound. Models
1-1/2 to 6 cubic feet. This is revolutionary.
Send for brochure. Ask your dealer about us.

ISOTONE ASSOCIATES

3402 Third Avenue, New York 56, N.Y.

WWW aKmerieanbiadiahistory com
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MAKE YOUR REK-0-KUT STEREOTABLE AND TONE ARM

FULLY AUTOMATIC!

WITH AUTO-POISE*

In all the world, there is no finer record reproducing instru-
ment than the REK-O-KUT Stereotable and Tonearm.
Now—REK-O-KUT offers fully automatic operation of Stereo-
tables and Tonearms, with an easily attached accessory $4 9m§
called Auto-Poise. Auto-Poise maintains true Stereotable

quality because it disconnects completely from the turn-

MODEL APK
Auto-Poise only

table and tonearm during play. You enjoy the faultless SAVE #10° . ” /’_
tracking of the REK-O-KUT Stereo Tonearm, adjusted for MODEL AP-320 (kg A i
minimum pressure and perfect balance, plus a Stereotable Auto-Poise with S-320 (Z/{ - i i
with an impressively lower noise level than that of any other SifsenpTonsa m . 3. ;
record playing device. Only in this way can you enjoy flaw- ST47E et N A T |
less record reproduction with the convenience of automatic i |
operation. Literature on request. *pat. Pending

©REK-0-KUT STEREOTABLES

Rek-O-Kut Company, Inc., 38-19 108th St., Corona 68, N.Y.

RK-31

Export: Morhan Exporting Corporation, 458 Broadway, New York 13 Canada: Atlas Radio Corporation, 50 Wingold Avenue, Toronto 19
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CHESTER SANTON*

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

Felix Slatkin: Charge!
Capitol & ZT 1270

It’'s been some time since I've heard a
Capitol four-track reel deliberately aimed at
the thrill-seeked. The release of this military-
musle “spectacular” was more than enough
encouragement to renew acquaintance. One
feature of this reel is quite apparent at the
very outset. Capitol was determined to avoid
any possibility of tape hiss in the course of
this release. The recording level is just about
as high as it can be pegged without running
iuto problems of overload. In the studio itself,
there was a hefty amount of dynamite
rattling around; sixteen trumpets, all kinds
of milltary deums, six fifes and a half dozen
bagpipes. The trumpets fornish the major
clue to presence of a highh signal on the
reel and the fact that these instruments do
not get completely out of hand ean probably
be traced to the fact that Capitol has been
doing its own processing of the four-track
reels released under that label.

These comments on signal strength do not
alter the fact that tape, even with the re-
dnced width of the four-track format, suec-
ceeds where the stereo dise begins to falter
in heavy going of this sort. Take the lineup
of ten assorted drums and a tympani strung
out across the stage behind the other instru-
ments. On tape, there is no question about
the breadth of their location, the solidity of
their ranks and the nature of their mission.
Against this backdrop of varied thunder, the
intent of the album is established with the
boomn of cannon as siX trumpets sound the
charge call on the right and are aunswered
by six trumpets on the left. Percussion alone
has its moments in the piece called Drummer
Roveo srith _rdockanenin) pnd. avmbale haldine
Boys with glockenspiel and cymbals holding
the center of the line. Bugler’s Dream is a
fantasy of classical and modern bugle calls
that strvesses an atmosphere of depth. The
fifers have a very good opportunity to shine
in their medley of historical airs that takes
them past the mikes in marching formation.
What they lack in impact, compared with the
bagpipes that follow, they more than make
up in the jauntiness of thelr attack. A special
arrangement of When Johnny Comes March-
éing Home brings the enterprise to a close
with a healthy and widely-spaced flourish.

Mark Laub: Twin Melodies—Solo Organ
Columbia CS 8451

Bona fide theatre organs, working in their
normal domain, have been the source of con-
siderable happiness to the audiofan with a
good stereo setup. It has not escaped the at-
tention of this columin that Columbia has
done more than its share in filling the de-
mand for sound of this type. Radio City
Music Iall in New York and the Fox Theatre
in Detroit have been the scene of hemevolent
invasions by its recording crews. During this
activity in  theatres, nothing out of the

* 1% Iorest Ave., Hastings-on-Hudson,
YN

10

ordinary was being done in stereo with the
electronic organs designed for slngle-room
occupancy. Now the makers of the Lowery
Organ, egged on perhaps by the organ fans
in Columbia’s recording staff, have come forth
with an instrument that gives the soloist
considerably more control over the direction
and placement of sound for two-channel re-
cording. Barly in 1960, several stereo re-
cordings of a Lowery organ were issued on
the RCA Victor label. In these, Marjorie
Meinert played their “Lincolnwood” model,
making full use of the percussion and or-
chestral effects built into that unit. The
Victor discs offeved a suggestion of deliberate
use of counter melody for stereo placement.
The guitar and drums used to accompany
Miss Meinert tended to mask the organ
themes placed in one of the channels. Now,
in this Columbia recording, mlked at even
closer range, the organ is presented without
accompaniment and with full exploitation
of the possibilities it ofters for stereo treat-
ment. In fact, the manufacturer of the instru-
ment, in a moment of unguarded enthusiasm,
has labeled it the Lowery Stereo Organ.

Mark Laub, once a pianist and arranger
for dance bands, doesn’t hesitate to use every
trick of the trade to encourage a dialogue
between the sections of the organ. The twelve
songs were chosen for simplicity in the basic
tune and obvious flexibility in the counter
theme. Colorful registrations round out an
excellent demonstration of what the organ
designer had in mind when he turned his
attention to stereo.

X-15, Rockets, Missiles and Jets
Reprise R 6003

Fascination with the sound of aireraft and
missiles is not limited to the record industry.
Mueclh of the material on this record was
collected for a library of ‘‘trade” sounds
that is maintained by the Los Angeles Di-
vision of North American Aviation. The
enterprise of the Reprise label in uncovering
¢hicipride o "ufe LEprse jautl 1t duedvenny
this cache of flight’s sonic by-products will
be apprecinted by anyone interested in the
invasion of space. A brief resume of the
sounds of conventional aviation precedes the
present era of space flight. The roar of
World War II bombers such as the B-25
Mitchell and the faster I*-86 Sabrejet of the
Korean War merely serve as appetizers for
the more bizarre sounds that follow. We are
introduced in rapid order to the whine of
test chambers that duplicate air pressures
three times the speed of sound. Then test
sleds are recorded at both the start and the
mid point of their run, passing the mikes
at a speed of 1800 miles per lour. These
tests lead to one of the major attractions on
the disc—a sequence of sounds recorded in-
side the nose cone of an Atlas Intercontin-
ental Missile. The blast of the launch is
pickked up within the missile. The ambient
buzz that begins once the flight is underway
is low enough in intensity to enable ns to
hear the separation of the first stage at burn-
out. Then follow the intermittent bursts of
the guidance rockets, the separation of the
sccond stage and, finally, that of the nose
cone. Hearing this sequence on a regular
commercial recording underlines how ecom-
monplace some elements of space travel have
already become. Another group of sounds,
these recorded on the ground, spell out with

more meaning than a photograph can, the
dilference in power of a wide variety of
missiles. The series starts with the relatively
small “Corporal” and moves up the scale
through the '“Nike”, *“Nike-Ajax’, ‘Minute-
man” and reaches a grand finale with the
full-throated boom of the ‘“Titan’” missile.
After such a display of sound, the manned
X-15 sounds gnite tame by comparison. Its
only big moment comes as a B-52 drops it
away into fiight at 40,000 feet and the craft,
which amounts to a winged rocket, moves off
on its own.

Mantovani: Italia Mia
London & LPM 70045

The scene is a spacious conference room at
the Home Offices of London Records. This is
the special room reserved for meetings with
the top artists who provide the bulk of the
revenue that keeps the label thriving. Already
present is the Man of Music and his several
teams of managers, arrangers and advisers.
On the other side of the table are seated
London’s representatives, headed by the man
currently in charge of the Be Pleasant to
Mantovani department. The only major figure
absent during this particular conference is
the senior arranger charged with the delicate
task of unleashing the tnmbling ‘‘cascades”
of the string section. As these things will, a
security leak has already occurred. For days,
rumors have been flying that, this time, the
0ld Man is embarking upon something Differ-
ent—an album of Italian airs that will in-
clude melodies from real operatic arias. The
team of arrangers assigned to the woodwind
section is already nervously eyeing the Lead-
er’'s impassive face for confirmation that
their Division is to play a key role in the
proceedings.

Lacking the serene patience of those who
stayed throughout the meeting, we can only
report that the fruits of the conference have
reached full maturity on the London tape
called “Italia Mia”. Consult it now and you'll
relive the hushed moment when the decision
was reached to include one of the great
Puccini arias—Vissi D’Arte from Tosca.
Other goodies are a themne from Tchaikowsky’s
“Cappriccio Italien” and a quotation from
the ‘“Carnival of Venice” that begins with
a flute and guitar duo. Lest they be denied
access to the next meeting, the engineering
staff turned in an excellent job.

Marty Gold: Stereo Action Goes Holly-
wood
RCA Victor LSA 2381

Stereo Action, somewhat to my surprise,
continues to be an undiminished aectivity in
RCA’s recording plans. It's quite a temptation
to conclude that a fresh bateh of neophytes
continues to show up on a monthly basis at
stereo record counters across the nation. In
this particular release, Marty Gold selects
some of the better-known movie scores for
experiments in mioving the sound across the
experiments il mMoving the souhd across the
boundavies of the sectors covered by the
stereo mikes. In order to facilitate matters
for the console engineer, the orchestra was
divided into three different groups. No matter
how many times the musiclans changed posi-
tion from selection to selection, the miking
was kept at approximately the same close
range. The results obtained so far in the
Stereo Action series would seem to indicate
that mikes with a high degree of separate
control have to be used in order to get good
stereo depth. At this session, the already ex-
tensive cluster of mikes laced through the
orchestra was enlarged to ineclude two con-
denser types placed some fifteen feet apart
at the back of the hall. Under this setup, sev-
eral selections come through better than the
others. The Children’s Marching Song from
the “Inn of the Sixth Happiness”’ and the
(‘olonel Bogey March from “Bridge on the
River Kwai” offer the most obvious opportun-
ities for music in motion.

Olatuniji: Afro Percussion
Columbia CS 8434
The increasing interest in Africa has
served to accelerate the entertainment ecareer
of DBabatunde Olatunji, a member of the

(Continued on page 87)
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AS OF SEPTEMBER 28, 1961,
ANYONE CAN MAKE AS FINE
AN AMPLIFIER AS FISHER...

with this new Fisher StrataKit!

introducing a totally new approach to stereo kit design

When the KX-200 Control Amplifier, first of the new line of
Fisher StrataKits, became available on September 28th, the
Eil s conRspualinigh IEET N eorphorients Ikt formegrtered
a new, exciting phase. For the first time, a kit is backed by a
name with the tradition and stature of Fisher.

Before Fisher could stake its reputation on a product com-
pleted by the purchaser, two requirements had to be uncon-
ditionally satisfied. First, the performance of a Fisher kit had
to meet the same guaranteed Fisher laboratory standards
no matter who assembled it—Fisher laboratory technicians
or a totally unskilled and inexperienced builder. Second,
constructing the kit had to be a pleasure, not a problem.

Fisher engineers have responded to both of these unusual
challenges brilliantly, as will be evident to any builder of
the KX-200 StrataKit. He will own the finest 80-watt Stereo-
phonic Master Control Amplifier Fisher knows how to make.

The StrataKit method of kit construction permits assembly
by easy, error-proof stages (strata), each stage corresponding
to a particular page in the Instruction Manual and to a
separate transparent packet of parts, separately identified.
Major components come already mounted on the chassis,
and wires are pre-cut for every stage— meaning every page!

Errors of omission, if any, can thus be checked stage-by-
stage and page-by-page—before proceeding to the next stage.
There are no surprises with a Fisher StrataKit, only the
pleasure of accomplishment and of effortless learning.

EXPQRT: Telesco international Corp., 171 Madison Ave., N.Y. 16, N.Y. In Canada: Tri-Tel Associates, Ltd.

Outstanding features of the Fisher KX-200 StrataKit:

80 watts IHFM music power — more than with any other control-

_amBIifier kit. Harmonic distortion 0.24%. Hum and nois_g 93 db
dimplirier Kit. m[drmonic oisioruon u.Z47. MUl ana nots 23 aAn

below full output.

Built-in D’'Arsonval laboratory-type calibration meter—a Fisher exclu-
sive. Permits precise adjustment for peak performance; assures
optimum results from the start and in the years ahead.

Level control facilities for a center-channel speaker without the need
for an additional amplifier—unlike any other kit now available.
Architectural brass-finish control panel to match all other standard

Fisher-built components and to fit standard Fishef component
cabinets. Price $16950°

Coming Soon: The Fisher High-Sensitivity, Wide-Band, Stereo-FM Tuner StratakKit

USE THIS COUPON FOR FURTHER INFORMATION

Fisher Radio Corporation
21-29 44th Drive, Long Island City 1, N. Y.

|
|
|
Please send me the following Fisher literature without charge: l
[ Complete specifications on the'Fisher KX-200 StrataKit. |
1
l
|

]

|

|

|

|

| [ The 1962 Fisher Handbook, a 40-page illustrated reference
| guide for custom stereo installations.
|

|

I

J

Name
Address

o6,

*Walnut or mahogany cabinet, $24.95 extra; metal cabinet. $15.95 extra; prices shightly higher in the Far Wesl.

THE FISHER
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PRETTY CAGEY

A few months back, last August, T was
tipped off by friends that there was an
upcoming festival of modern music about
to begin at Montreal, and I really ought
to hear it; and sinee these friends were
about to embark for Europe from Mont-
real, why didn’t I come along and make
it a going-away party?

‘When I found out what the festival was
about, I said yes. Even though phone calls
to Montreal couldn’t uncover any clear idea
of the actual programs, I did know that
the mmsic was of a certain school, wery
modern indeed, and the prime mover was
to be one John Cage. That was all I
needed. This was going to be fun! So I
went.

It was fun. You've probably heard of
John Cage. He’s relatively an old-timer,
now, maybe in his lateish forties. Back
before the war he was already forecasting
electronic music with prophetie accuracy.
Soon thereafter he became famous by vir-
tue of a sure-fire musieal gimmiek, the so-
called prepared piano, a normal piano
beefed up with a vast colleetion of hard-
ware—bolts, nuts and what-not, inserted
at precisely exact points in and around and
under the strings, to produce calculated,
if slightly unusnal effects via assorted
plucking, serapings, hammerings, even via
the use of the piano keys. Play a low bass
note on a properly prepared piano, for in-
stance, and maybe you'd hear a falsetto
thump, or a thin twang. A whole orchestra
of new sounds, all right.

Cage has gone far sinece then, and T
don’t mean that to be ironic. His ideas
on the nature of musical expression—ideas,
of course, that he always puts into practice
—are as genuinely important, I think,
as they are, at present at least, cccentrie,
as they are, at present at least, cccentric.
He is now practically the father of a whole
school of international music; you might
say he’s a young musical Freud among
Frendians, a man of really immense in-
fluence though, as with the Freudians in
Freud’'s day, many of those who are in-
fluenced disagree with him, or disown any
conneetion at all.

Though Cage wounld secem to be the
unofficial leader as I se€ it, perhaps indeed
a good deal of the “movement” with which
he is associated in music is, so to speak,
concurrent, arising from similar situations
and out of kindred minds. Yet the fact
remains that a lot of the younger men in
this peculiarly avante garde area compose
“after” Cage. They sound like him. They
use techniques like his. This is hardly all
coincidence. He got there first.

It was this somewhat vaguely defined
group of modernists who were meeting at
Montreal. People from numerous countries
Canada, the U. S., Brazil, Argentina,
France, Poland, Germany, Japan, in person
or through their works, or both. There
were “outsiders” in places of honor, Milton
Babbitt for instance, who composes for

12

Edward ZEtnaIICanby

tape on the RCA Mark IT Synthesizer at
Columbia in New York. There were the
patron saints of modernism represented—
old Varése again, now 75, with his 1958
“Poéme Electronique,” which T now must
have heard dozens of times; Varése is
taken for granted, of course, among these
musicians. He started it all, long before
Cage himself.

But it was elear that John Cage was to
be the stellar attraction. He had two
major premieres scheduled, a large work
for indefinite numbers of instruments,
most of them furnished with contaect mikes,
and a large-scale ballet danced to more of
the same by the Merce Cunningham group.
Also, Cage had a lecture scheduled. Four
lectures, it turned out to be.

So I saw my friends off on the boat,
met a conple of attending musieians who
knew Cage, then headed straight for the
opening concert of “La Semaine Interna-
tionale de Musique Actuelle,” a segment
of the greater Montreal summer festival.
In Canada’s alternate language, this Week
was termed ‘“International Weeck of To-
day’s Musie.”

The larger festival included theatre,
movies, the rest of the usnal summer offer-
ing now fairly common in hig cities. T
rather guessed that the Montreal city
fathers hadn’t quite realized what they
were getting into when they signed np
this particular musical Week, thongh as
good sports they certainly gave no sign
of it. This was avante garde musie with
a vengeance, That's exactly why I rnshed
to hear it. Anything might happen.

Tapes

It did! I wasn’t a bit surprised. Like
most really radical events, this one was
promoted in a peenliarly casual way, as
thongh it were all perfectly standard. T
didn’t manage to latch omto a program
until the second concert (they sell them to
you for a dollar), but the tell-tale signs of
what I had ecome for were there, written
out in plain type and looking as innocent
as any Sunday Philharmonie program.

You could pick out, for instance, an
item listed as “Structures Métalliques No.
2, schedunled for the fourth concert and
scored for metal structures and tape re-
corder. (What? Well, yes, just that. Why
not? If vou are wise at such occasions as

this festival you'll aet as though you
weren't a bit unnerved by the idea; of
course—me*al struetures! what’s unusual

ahout that? You just look as deadpan as
yon can, and wait to see what happens.)
Then there was something cailed “A
Grapefruit in the World of Park,” which
I missed, grapefruit and all; there was
an item for tape called *“Steam,” which
was steam, of course, and a taped “Ttude
on a Single Cymbal Crash;” these last two

being of a relatively old-hat breed. Lots of
tape music has already been composed by
elaborate re-recording of a single sound.

Tape musie everywhere. There was ballet
danced to tape, movies with tape, live
music and tape—this last is now an active
area of cxperiment, since it takes a lot
of cueing ingenuity to synchronize a pre-
recorded tape with a simultaneous live
performance. You must keep stopping the
tape, then re-starting it exactly on cue,
via a performer who presides at the Ampex
and is in effeet a co-conductor of the musie.
He’s a musician, of course.

The tapes rolled on at every concert in
this festival almost as a routine element.
I'd heard ’em all, stylistically at least. I
found this aspeet of the festival somewhat
too comnservative for my mood—I'd come
for more exotic things. Tape music doesn’t
sound modern any more to me; I’ve heard
so much. Half the time, I forget that it
s tape. “Etude No. 2,” “Psalmus 1961,”
“Transicion I,” “Artikulation,” “Ommagio
a_Emilio Vedova” (whomever he is),
“Ttude aux Objets,” the tapes boomed out,
titled in many languages but all very
much en rapport, for the biggest thing
about these new forms of musie is their
utterly international quality, withont a
trace of conscious nationalism. Japanese,
Polish, Canadian, Irench, they all sounded
of one “school” and they arve just that.

I noted with considerable interest, hy
the way, that the sound reproduction pro-
vided by the Montreal management was
excellent throughout the series of concerts,
as presented in the theatre of the Montreal
Comédie Canadienne. For this musie, good
sound reproduction is of the essence. Up
front in the theatre, just below the stage,
was the inevitable battery of dimly lighted
Ampexes, amplifiers, rows and rows of
dials, looking extremely complicated. And
inevitably, too, there were the distributed
speakers, up in the back corners of the
hall, in the baleonies, on each side of the
stage. I understand that they were by
Whartedale of England; if so, then con-
grats to Wharfedale and to Mr. Briggs.
T have never heard better sound in a large
auditorium. Astonishingly free from dis-
tortion, even at top volumes, and particu-
larly nice in the one, single, aceidental
piece of “real” music that was reproduced
from tape, an orchestral recording sent
over from Yugoslavia. The sound was just
lovely and clean—exeept, of course, when
Mr. John Cage got at it.

Aesthetic Distortion
Aesthetic Distortion

As I say, Mr. Cage is an original and
eccentrie thinker, with strong ideas which
are even stronger, however, when put into
practice. Cage has mow discovered the
aesthetic values of electronic distortion,
on a grand seale. He induces it, deliber-
ately, out of otherwise highly respectable
hi-A equipment. Nothing by halves with
this man!

Iirst, in this festival and in lis new
works, Cage nsed the most violent sort of
overloading. Terrific amplifier and/or
speaker break-up—I really wasn’t sure how
much of it was each. Second, he has dis-
covered feedback.

TFeedback unlimited, all-out, and through
dozens of speakers! Overloading at
thousands of per cent distortion. The ecom-
bination of thesz two produced snch an
ineredible noise, out of all that equipment,
that I didn’t really have the energy to
wonder how. I wasn’t supposed {o; this
was an aesthetic impact, remember.

Tor his basic building material, Cage
used live instruments mostly, but aug-
mented. He put contact mikes on them,
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FM Multiplex Stereo
broadcasting has arrived!

A top quality stereo tape
recorder will permit you
to build a stereo tape
library of your favorite
music af low cost, As your
musical interests change,
you may record the new
music that interests you
at no'additional cost, See
your EICO dealer now
for a demonstration of 2%

the EICO RP-100. ey

dedicated fo . @ () @
perfection

TRANSISTORIZED
4-TRACK STEREO TAPE DECK

MODEL RP-100W
Completely assembled, wired and tested.
$399.95

MODEL RP-100K

Semi-kit Includes a completely assembled
and tested transport, electronics In kit
orm. $209,95

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

eads permitting off-the-tape monitor, 2
recording level meters, mixing, mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked supply &
take-up reel motors; hysteresis synchro-
nous capstan motor. Individual solenoids
for pinch-roller & tape lifters. All-electric,
Interlocked push:-button transport control &
interlocked safety '‘record'” pushbutton,
Precision tape guidance & sweep loading
— no pressure pads, h_lo slurring or tape
bounce problems. Digital turns counter.
Vertical or horizontal mounting. Modular
plug-in _construction, An original, exclu-
sive EICO g duct designed & manufac-
tured in U. S. A. (patents pending),

NEW SUPERB SERIES. « « = «

Stexeo Ereormm

FM TUNING FM LEVEL SELECTOR AM LEVEL AN TUNING

FM-AM STEREO TUNER ST96
Kit $89,95 Includes Metal Cover and FET Wired $125.95

OF EICO STEREO..

Stees

SELECTOR MODRE BALANCE LEVEL BASS g o TAEBLE 14

N T ———— p——

70-WATT INTEGRATED STEREO AMPLIFIER ST70
Kit $94.95 Includes Metal Cover Wired $149.95 s,

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

FM MULTIPLEX The new EICO MX-99 Multiplex Adaptor incorporates the best features of
ADAPTOR MX-99 — both the matrixing and sampling techniques. It is free of phase-distorting
filters and provides the required, or better-than-required, suppression of all

Kit $39.95 Wired $64.95 spurious signals including SCA (67kc) background music carrier, re-inserted
38kc sub-carrier, 19kc pilot carrier and all harmonics thereof. This is very

An ariginal EICO important for high quality tape recording, where spurious signals can beat
cantribution ta the art against the tape recorder bias oscillator and result in audible spurious tones
of FM Multiplex reception in a recording. This adaptor will synchronize with any usable output from

the FM tuner and will demodulate, without significant distortion, tuner
outputs as high as 7 volts peak-to-peak (2.5 volts RMS). The MX-99 is
self-powered and provides entirely automatic stereo/mono operation. A sepa-
ration of 35 db between channels is typical across the entire audio
spectrum. Low impedance cathode follower outputs permit long lines. The
MX-99 is designed for all EICO FM equipment (HFT-90, HFT-92, ST-96), and
component quality, ratio detector FM equipment provided with a multiplex
output.

O N feree InEEREA :?:
-

FM and AM stereo tuners on one com-
pact chassis, Easy-to-assemble: prewi
Freali ned RF and IF. stages for AM an
M. Exclusive precision mawlred EYE-
TRONIC® tuning on both and FM.

FM TUNER
Switched AFC (Automatic Frequency Con-
trol). Sensitivity: 1.5uv for 20db quietin
Frequency Response: 20-15,000 cps==1db,

AM TUNER
Switched ‘‘wide" and “‘parrow'” bandpass.
High Q filter eliminates 10 kc 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 cen-
ters plus two excellent power amplifiers.
Accept, control, and amplify signals from
any stereo or mono Source.

ST70: Cathode-coupled phase Inverter cir-
cult reaceded by a direct-coupled voltage
amplitier. Harmonic Distortion: less than
1% from 25-20,000 cps within 1db of 70
watts. Freq ¥ p +1tdb 10-
afy] rrequency neEsSpunse: =+2uD Ay
50,000 cps.

ST40: Hight{l stable Willlamso a power
amplifiers. Harmonic Distortion: less than
1% from 40-20,000 cps within 1 db of 40
watts. Frequency Response: =1db 12-
25,000 cps.

Over 2 MILLION EICO Instruments In use.
Most EICO Dealers offer budget terms,
Add 5% In West,

EICO, 3300 N, Bivd., L.I.C. 1, N. Y, A-10
] Send free 32-page catalog & dealer’s name

which | enclose 25¢ for postage & handling

Address

] Send new 36-page Guidehook to Hi-Fi for

A LT v o xS o Bt c00005005000E0R09000500

City ...

Listen to the EICO Hour, WABC-FM, N. Y, 95.5 MC
Mon.-Fri., 7:15-8 P.M,
Export Dept., Roburn Agencies Inc.,
431 Greenwich St., New York 13, N. Y.
®© 1961 by EICO, 3300 N. Blvd., L. 1. C. 1, N. Y.
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Jandberg
for hetter, clearer,
atural

MODEL 65
3 SPEED 4 TRACK
STEREO PLAYBACK

TAPE DECK 3$199.50
A proud new achievement! For
pure playback of 2 and 4 track
stereo and monaural tapes. Superb
frequency response. Installs in hi-fi
systems. Has facilities for adding
erase and record heads; 2 outputs
for plug-in preamplifiers. Adapt-
able for language lab and indus-
trial use.

LSRN S0

MODEL 6

3 SPEED 4 TRACK
STEREO RECORD/PLAYBACK
TAPE DECK $498.

Ask any owner about this mag-
nificent instrument! Incorporates
into hi-fi systems. Records 4 track;
plays back 2 and 4 track stereo
and monaural tapes. Has 3 separate
heads and offers Track Adding,
Sound-On-Sound, Direct Monitor,
Silent Pause, Push Button Control.
Remote control “F” model avail-
able.

SEE YOUR DEALER OR WRITE DIRECT
—
=Tandberg o america, inc. 8 Third Ave., Pelham, N. Y.
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blowing up a guitar, for instance, to match
the volume of a trumpet. Into a grand
piano, his piece de résistance, he put a con-
tact mike to end all contact mikes, as a
distortion and feedback generator. Out in
the hall were more mikes, cut into the same
circuit to produce the feedback. (This is
how I figured it out, when I had a chance
to collect my wits.) The whole of this fed
into the huge amplifier-speaker system
spread through the theatre.

Mr, Cage’s indefatigable pianist, the
well known David Tudor, a man who can
climb inside a piano without losing a bit
of his dignity and often does, sat at the
miked-up piano with a control box just to
his right, next to the keyboard. When the
momeunt was ripe (that is an accurate
deseription of the Cage techmique, as we
shall see), the volume control was whomped
up to the top, the auditorinm feedback
mikes were opened, and Tudor would
quietly lean across a dozen or so piano
keys with all his weight. Such a hellish
roar of distorted sound broke forth each
time as you ean scarcely comceive of, im-
mediately re-distorted still further by the
build-up of feedback! It rolled on and
on through the theatre like some luge
thunder in the mountains—distorted
thunder and louder than any I ever hope
to hear.

I suppose we went through at least two
hundred of these great distorted sound-
barrages during the pair of big Cage
works. He seems to like the idea and, as
I say, Cage doesn’t do things by halves.
I can imagine the feelings of the sound
men who provided the audio for this and
other such effects we heard; I know, on
the other hand, that I got myself into a
pickle when I absent-mindedly observed to
one of the musical faithful that I found
it rather intriguing to hear so much de-
liberate distortion, of the very kind that
engineers try so hard to avoid. She was
highly insulted. Distortion! How dare you,
sir, or words to that effect. This was art,
remember, not distortion.

Oddly enough, you know, I guess she
was basically right. It wasn’t distortion, in
her way of thinking. I have o be careful
to change my tune when I talk to people
about things like this music. For her, the
sound is art. For you, maybe, it is pure
equipment mayhem. Both of yon are right.

The thing about Cage is his uncanny
sense of what can be called gadfly public-
ity, built upon a remarkably sound, orderly
body of theory. It takes imagination to
earryv t}ﬁnfrs tn tha Inoical eavtramoe that
carry things to the logical extremes that
instantly oceur to him, given any new
idea that happens along.

Take the altermative distortion he used
in these pieces—plain squealing feedbacls,
unaided by piano. Just open up the milkes
in the hall and let ’er rip, whenever the
musie calls for if. Sueh an unearthly howl
of anguish you never heard, and my im-
pulse was just as yours would be—to rush
over and turn the mike gain down. Oh
no! Not this time. The first howl eaught
me unawares; I thought it was just the
usual, a mistake and unintended. But the
light began to dawn npon me after the
fifth or sixth all-out sercech—on purpose!
I didn’t bat an eye. I never batted an eye
during any of these concerts. Serious as a
judge. A good plan, for a good deal of
what goes on is serious and is not to be
put aside as just silly.

Take the John Cage lecture, scheduled
for the second afternoom, at 2:30 in a
respectable lecture hall on the Mc¢Gill Uni-
versity campus. There were two lectures
each day of this sort and, to read the pro-
gram, you might think the whole series to
be as stufty and conservative as the dull-

est extra-curricular university leeture. Mr.
Cage’s talk in Redpath Hall was billed as
“Where are we going? And What are we
doing?’ A reasonably innocent title if one
did not know Mr. Cage.

Four Lectures

I had had lunch with Cage and my
other friends, and he had mentioned cas-
ually to me that, actually, this was to be
four lectures in one. By that anybody else
would have meant that four subjects were
to be covered in the one talk. Not Cage.
He meant precisely what he said, as I
immediately gnessed. So I hastened myself
right over to Redpath Hall to see what
would happen.

A very small audience. After all, there
hadn’t been anything but the title, in very
small type, in yesterday’s paper. Things
were just what I had guessed. I wasn’'t a
bit surprised and, indeed, I found the lec-
ture(s) really very worthwhile, though I
am not able to give you a run-down on
what Mr. Cage said. (If you want the
whole thing, it—they—will be published,
all four, in four different type faces inter-
laced, in his new book, appropriately called
SILENCE.)

There sat Mr. Cage, ensconced profes-
sorially up front at the lecturer’s desk.
There were two portable tape recorders
on the platform, one on each side. Two
speakers were set up on each side of the
hall, halfway back, and a third was visible
at the extreme rear.

Mr. Cage looked at his inevitable stop-
watch (virtually everything pertaining to
this school of thinking, music or other-
wise, seems to involve a stopwateh) started
up one recorder, looked at the stopwateh
again, Silence. Then, at a precise moment,
he rushed over and turned on the other
recorder. Silence, except for the faint hiss
of blank tape. The reels turned, Mr. Cage
sat down.

After awhile, the speaker on my left
began to talk. It was, of course, Mr. Cage
himself, on tape. Hle ambled on very pleas-
antly, out of the left speaker—he is a
superb shaper of words and an excellent
speaker himself, easy and informal; he
can write anything he pleases, frontwards
or backwards, and I'll enjoy it. Wonder-
ful feeling for English word-rhythms and
phrases, in a musical sort of way.

Presently, a second loudspeaker joined
in, casually. Different words, different line

of thought; but somehow, I didn't seem
UL LuUUngL; puL Sumenow, 1 dlun Lt seem

to mind hearing both at once. It was like
listening to several good conversations at
a party, picking up the gist of all of
them at the same time. Tantalizing and,
therefore, fun.

Mr. Cage himself, the man in the flesh,
took up a third line of thought pretty soon,
up at the front desk. I could hear him
oceasionally, during the pauses in the other
speakers. The fourth speaker, in the back,
soon joined in too; but it was seldom that
all four of the speakers, three recorded and
one live, were going simultaneously. The
lectures were all very relaxed, thoughtful,
ruminating; there were frequent Ilong
pauses in each, as though for further inner
thought. Sometimes only one would be
heard for quite awhile, then two. The
“entrances” of the silent speakers were
effective, after their silences, just like the
entrances of musical instruments in an
orchestral work—indeed, that was surely
the sense of the experiment, an orchestra-
tion of spoken ideas, a counterpoint and
a harmouny, four speech-sources not op-
posed, but going easily along together.

(Continued on page 56)
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now, for the first time,

Cabimnarts

SPEAKER SYSTEMS

... and 22.50

cabinart guarantees

Cabinart Acoustical Eng. Corp.

Cabinart Cabinets - B S 35 Geyer St., Haledon, N. J.

Please ship the following to be used in my home for 10
full days. | understand unit (s) may be returned and
my frnoney refunded within that time unless fully
satisfied.

Mark 1 $15.00 each Mark 1l $22.50 each

(Please make check or money order payable to
Cabinart Acoustical.)

e i e et e e B P P e e

cabinart acoustical eng. corp. Address
Holedon, New Jersey
City State
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EDITOR'S REVIEW

THE NEW YORK SHOW

UDpIorANS throughout the country are most in-
Atorev;t('d in the New York High Fidelity Show,

which occupied the entire industry from Septem-
ber 14 to 17—and for several days before and after,
setting up and pulling down the exhibits. It appeared
to most observers that the introduction of I'M Stereo
this season had triggered a resurgence of interest in
high fidelity, for the attendance from the first day
was better than in 1960.

““What’s new at the Show?’’ was the first question
asked by everyone who hadn’t attended, and is likely
to be nppermost in the minds of those who were un-
able to get to New York. Aside from the usunal num-
ber of new speakers and enclosures, new furniture,
new turntables and arms, and new models of tape re-
corders—along with several new amplifiers—the BIG
news centered around FM Stereo. As a well known
Philadelphia newspaper proclaims modestly, ‘‘Nearly
everybody reads the Bulletin,”’ so it might be said
that nearly everybody had a stereo adapter and sev-
eral tuners with adapters built in and one or more
complete receivers with adapters built in. And while
we suspect that some of the adapters shown in Chicago
last May at the Parts Show were simply little chasses
with a tube or two and a few transformer cans
monnted on them, those shown at the New York Show
all worked—they had to, for three stations in the
area are now on the air with stereo programs, and
the people were clamoring for demonstrations.

So, while the show was an important event to all
audiofans, the real guestion turns out to be, ‘‘Ilow
well does FM Stereo work?’’ And we must add
that . . .

FM STEREO DOES WORK

Three stations in the New York area went on the
air with FM Stereo during the month—WQXR in

New York City. long the major ‘‘good music’’ station
ANew YOrx Ul[}', nong e ma jor 2000 1DUSIC SLdLior

of the area; WDIIA, in Dover, New Jersey; and
WIAR, in Garden City, just about a mile sonth of
Auplo.

The first of these to go on the air was WDIHA,
which began tests about the middle of August. It was
followed by testing from WQXR in the last week of
Aungnst and regular programming on a limited basis
on September 7. WLIR completed its installation of
a Standard Electronic’s stereo generator on Septen-
ber 9th, finished studio modifications on the early
morning of the 13th, received its FCC authorization
later that day, and went on the air with stereo at
6:00 p.m. that evening. Neither WDHA nor WLIR
are received too well in midtown Manhattan, since
they are located some distance out of the city, so the
stereo programs originating from their booths in the
Show were fed to two H.H. Scott stereo genervators in
the building, and the generator outputs were fed to
two 'M signal generators and thence through coaxial
cable around the halls so they could be tapped by any
exhibitor who wanted an v.f. signal with which to
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demonstrate. Thus there were two stereo programs
available continuously for demonstration purposes.
WQXR inereased its programming during the show
hours, which provided another source.

Take it from us—FM Stereo does work, both under
the demonstration conditions, and off the air. We have
been listening to some of the tests, and while we have
heard some programs which were less than perfect,
as time went on they improved immensely. Separa-
tion was not always as good as it might be in the be-
ginning, but even that has been licked. Let us say
now that the F'M Stereo we have heard so far is
greatly superior to FM/AM stereo, and we can say
without equivocation that some of the broadcasts are
reacily comparable with the stereo records themselves
as played on home equipment.

One added feature of the Show was the provision
of a pooled studio facility which was shared by sev-
eral New York stations. The studio equipment was
installed by Altec and consisted of one of their 2505U
stereo consoles, two [airchild broadcast turntables
with arms and cartridges, and an Ampex 354 stereo
tape recorder. The two stereo stations which were ex-
hibiting at the Show—WDHA and WLIR—originated
some of their programs from this studio, which was
one of the attractions of the Show. WREM and
WNCN, both exhibitors but both still monophonie,
used it for some of their originations, and WCBS
used it to tape a Martha Wright show. The main
reason for the facility was to provide a place for
round table discussions and interviews of industry
figures.

On the whole, we think the show was great—far
above last year’s. We think FM Stereo is great. And
in the phrase commonly heard in front of the Show
building at closing time, our feet hurt. We often
wondered if people with wooden legs felt any different
than we did, but it was worth it.

SOUND IN THE THEATRE

‘While that happens to be the title of one of the
books Aupio publishes—and a good book it is, too—
our immediate concern is with Sound as it is em-
ployed mm most New York legitimate theatres. Most
of it appears to have originated from a pair of badly
overloaded 6L6’s feeding a 6-ounce output trans-
former and coming out of some Atwater Kent lound-
speakers, circe 1930.

It is certainly within the province of drama ecritics
to wention the quality of the sound reinforcement
used, as it is in so many Broadway productions these
days. There is no excuse for some of the poor quality,
out-of-perspective, and distorted sound we have heard,
and if the drama ecritics were to include the sound
system in their domain as part of the whole, possibly
producers would make an effort to improve it. Most
audiofans have much better systems in their homes
these days.

And, just to get in a plug, the logical place to learn
how sound should be used in the theatre is in the
aforementioned book.
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COMPARES....

to his...

SITANTION

stereo_fluxvalve pickup

PICKERING & COMPANY INC. offers the stereo fluxvalve pickup in the following models: the
Calibration Standard 381, the Collector’s Series 380, the Pro-Standard Mark Il and the Stereo 90.
Priced from $16.50 to $60.00, available at audio specialists everywhere.

“"FOR THOSE WHO CAN HEAR THE DIFFERENCE?"

Pickering and Company—Plainview, Long Island, New York
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Belden has it...

Every wire and cable you need for Hi-Fi,

> 8410 |

T = 8413

Multiple Pair
Unshielded
Cable

. .1 to 51 pairs

8753

8734

" 8763

Sound, and Intercom service and installation

8420

~ 8732

Belden Hi-Fi, Sound, and Intercom Cables are spe-
cially engineered to provide highest audio efficiency
and quiet performance. And, to meet your service
and installation requirements, they are available in a
complete range of types, sizes, and insulations.
Shown below is a part of this complete line. Ask
your Belden Electronics Distributor for specifications.

Miniature Broadcast Audio Cable

8411

ally Shielded Cables use
Beldfoil*, a Belden develop-
ment and a major break-
through in the search for
quiet cables.

8767 “Belden Trademark
_— Reg. U.S. Pat. Off.

Reg. U.S. Pat. Off.

8722
WIREMAKER FOR INDUSTRY
SINCE 1902

18

CHICAGO

power supply cords e cord sets and portable cordage e
8771 electrical household cords s magnet wire »
lead wire o automotive wire and cable e aircraft
wires o welding cable
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The "Fidelimatic” Tape
Recording System

JOHN WHITACRE *

Tape magazines promise the biggest revolution in radio program-
ming since the introduction of tape recording to broadcasting. Here's
how you can build your own fully-automatic tape magazine recorder.

NTIL RECENTLY, there was one imi- 1 covered that Viking of Minneapolis
u portant area of broadecasting where ! makes a tape-magazine handler. After
the tape recorder couldn’t replace the magazine is inserted in this ma-
acetate dise recordings. Commercial an- chine, it is started by pulling a lever.
nouncements, or “spots” as they arve We wanted one that could be stopped
often referved to, which needed more and started by pushbutton switches. Our
than one voice, background musie, sound thought was that we ecould possibly
effects, or a combination of all three, modify this one. Conley Electronics
were still being recorded on dises. Corp. manufactures three sizes of tape
Why? Certainly not because acetate magazines which work in the Viking

dise recordings offered better fidelity or machine.
greater permanance than a tape record- = Since the WILS engineering depart-
ing! But . . . dises had one important ment has built much of its own equip-

feature that made them more attractive Fig 2. We modified this Viking Model 35 mment, I approached the General Man-
to the combination announcer-operator. Continuous Tape Loop Handler to make @ger with the suggestion we be allowed
They could be easily cued in a minimum it pushbutton operated. (Photo courtesy to build a “pilot model” tape-magazine
amount of time. In a radio station pro- of Viking of Minneapolis.) handler. He agreed to let us, if it
gramming fifteen or more announce-
ments an hour, this means a lot.

‘While attending a National Associa-
tion of Broadeasters Convention I saw
a new method of tape recording radio
commereials. It had everything acetate
disc recordings offered . . . plus fidelity
and permanence.

After a number of inquiries I dis-

* 2609 Devonshire St., Lansing 10, Mich.

T &OUY LJCUVONSITG Dby JoAISUILY LU, KLCH.

Fig. 3. An ex-
ploded view of
the handler giv-
ing parts locations
and numbers.
(Courtesy of Vik-
ing of Minneap-

olis.)
Fig. 1. The ‘’Fidelimatic’’ tape recording
system.
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Fig. 4. Dimensions of the legs, braces, and solenoid platform. Elongate the solenoid
mounting holes and the linkage mounting hole in the back leg.

wouldn’t cost over $500 and if we could
show him a working model in three
nonths.

While waiting for the handler to be
delivered, plans were made as to what
we wanted in our system. First, it would
have to be pushbutton operated so that
it could be started and stopped from a
remote location. It would also have to
be self-cuing so that the operator
wouldn’t have to remember to shut the
machine off after commercials. The
N.A.B. standard for magnetic tape re-

Fig. 5. Here is how the leg and solenoid
platform are placed. it shows the correct
positions of the solenoid plunger and the
linkage when they are properly engaged.
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cording at 7Y% ips was our goal for
fidelity.

To achieve our goal we decided to
use laminated vecord-playback heads
and, to rednce flutter and wow, a three-
sheave motor pulley (instead of the
single one normally use on the Viking
handler).

There was no room for an erase head
on our handler, so we bulk erased all
tape magazines befove they were re-
corded.

Figure 1 shows the vesults of our
labors.

Playback Deck

We started with the basic Viking
Model 35 handler shown in Fig. 2.

Referring to Fig. 3, remove item 9,
the top plate assembly. Put it aside for
now. Remove all parts in the speed
change assembly, (Our machine oper-
ates at 7Y4-ips only.) These parts are
numbered 3, 4, 5, 23, 24, 25, 26, and 27.
Remove all parts in the manual engag-
ing system. They are numbeved 6, 7,
14, 15, 16, 17, 18, and 19.

Take the remaining panel assembly
to a tinsmith. Have him make the sheet
metal legs and braces shown in Fig. 4
using 18 gauge sheet metal. Remove the
small bracket on the panel assembly
nsed as a front gmide for the engaging
lever.

Spotweld the legs and braces to the
panel assembly as shown in Fig. 5 and 6.

Have the tinsmith cut the aluminum
top plate to size and bend it as illus-
trated in Fig. 7.

A machine shop can make the solenoid
linkage, swing-arm assembly and the
solenoid depth adjusting collar. Use the
measurements given in Fig. S for these
items.

It is no longer necessary to have the
shop make a three-sleeve pulley because
the Viking Model 35 can now be or-
dered with one on it.

Aluminum angle stoeck (1”x1”) is

8 I Iy

2
Fig. 6. A view showing the placement of legs, braces, and solenoid platform.
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used under the leading edge of the new
top plate and secures it to the front
panel.

Use number 20 piano wire to make
the linkage return spring and 4-in.-
wide steel packing erate bands to make
the magazine holddown as well as the
linkage front and rear bumpers.

Rubber weatherstrip is glued to the
linkage bumpers with cement as shown
in Fig. 9.

Remove all parts mounted on the
original top plate and clamp it over the
new one as illustrated in Fig. 7. Drill
and tap the holes indicated. Before re-
moving make the capstan and pressure
roller openings.

Holes for the linkage bumpers are
made after you have the linkage op-
erating properly.

Fasten the head assembly, magazine
stop pin, modified magazine guide, and
the microswitch in place on the new

Mount the new top plate on the modi-
fied panel assembly. Two number 6 ma-
chine screws secure the back skirt of
the top plate to the new legs on the
panel assembly.

Lay out and make the indicated holes
and cutouts in the front panel as shown
in Fig. 1. The panel is a standard
10%%” % 19” rack panel cut down to 15
inches to conserve space.

An engraved plastic strip is employed
to identify control functions on the
panel. The magazine entrance escutch-
eon is made of ¥4-in.-thick plastie. Its
opening measures 7%;-in. long and 1-in.
high. The outside measurements are just
1-in. greater than the inside measure-
nments all the way around.

Before mounting the entrance escutch-
eon on the panel, make the magazine
hold-down spring and fasten it to the
back side of the panel with a number 6
machine secrew.

panel. Fasten it to the top plate and
the front legs as shown in Fig. 6 and 10.

Prepare the modified panel chassis for
mounting on the back skirt of the fop
plate. Again, referring to Fig. 6 and 10,
cut the chassis to size; punch holes in-
dicated; make the bracket for the zener
diode; and mount the chassis to the top
plate back skirt with number 6 machine
SCrews.

Mount all parts as shown in the vari-
ous illustrations. Proceed to wire it as
shown in schematie diagram, Fig. 11.

Please take special note of the fact
that there is only one chassis “ground”
in the entire system. Figure 6 shows a
lug secured to the ehassis by a serew.
This same screw holds one end of the
double phono jack (J,, J,;) to the
chassis. This is the only chassis ground
point.

Program and Cue-sensing Preamplifiers

top plate. Mount all the components on the Figures 12 and 13 respectively show
] 1
Zj/ezmm 9/64 DRIL
21 e e M
33/4
[mp' 7/64 [TAP 7/64
9/64— D J ' g ; TAP 7/64
7 1/2 —\-\@-']\— “#‘ = L,
-~ 43/4 > :
T | L
1 !
4/(;4 DRILL W \
| 47/16
211/16
6
57/16 | 47/8 Zni
; y
1 Kq/m DRILL Kl Rl B == o A TN
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2 1‘/16
\ ) Y
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Fig. 7. The new top plate is easy to lay out and work using the old plate as a template.
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SOLENOID PLUNGER COLLAR
1 7/16 DIA,

3/4 DIA. 1/2 DIA.

A
&

TAP 3/32 (2 PLACES)

THREE SHEAVE MOTOR PULLEY
1

1
PULLEY GROOVES IDENTICAL
WITH 7 1/2 ips ORIGINAL

SWING ARM

_, @U

—11/16

7/8 DIA,

15/32

LINKAGE ASSEMBLY

Fig. 8. All the measurements for the linkage assembly, swing arm, solenoid plunger
depth adjusting collar, and three-sheave motor pulley.

the pre-amplifier and its schematic di-
agram. The pre-amplifiers are electron-
1cally and physically 1dentical. The com-
pleted amplifiers are within 2 db of each
other in frequency response and output
voltage.

Plug the completed program and cue-
sensing amplifiers into their respective
sockets on the playback deck and we are
now ready to install and adjust the

‘_.\.—.F»A_,.‘.__-.‘711,.\,., -
pressure-roller engaging mechanisimn.

Elongate the mounting holes in the
solenoid platform so they are about
%%-in. long. Do the same with the mount-
mg hole in the back mounting leg. This
is shown in Fig. 4.

Put the solenoid on its platform and
“finger tighten” the two number 8 ma-
chine serews that hold it to the plat-
form. Put the solenoid plunger inside
the solenoid. Place a 14-in. rubber grom-
met (split in half) over the plunger.
Temporarily adjust the depth adjust-
ing collar on the plunger as shown in
Fig. 9.

Screw the new swing arm into place
on the roller shaft (item number 21 in
Fig. 9). Place a flat washer on the
swing arm first, followed by the upper
end of the linkage, a.felt washer, spring
washer, and finally a hairpin retainer.

The lower end of the linkage has a

R e e
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14 -in. hole drilled in 1it. Make a sleeve
bearing out of some brass bushing. Ifit
it inside the 1/-in. linkage hole. The

By 1
Y L) t

PL.2

SOLENODID

bushing should let the linkage move
freely. The hole in the sleeve bearing
must be large enough to pass a number
8 machine serew through it. Cut the bear-
ing off so that it’s just a little longer
than the thickness of the linkage.

To mount the lower end of the link-
age, place a lockwasher over the 34-in.
long number 8 machine serew. Insert
the screw from the inside of the leg.
Place the 14-in. bushing on the screw,
followed by the linkage (which slips
over the sleeve bearing), a flat washer,
lock washer, and a hex nut. Tighten the
combination lightly until final adjust-
ments are made.

Secure the linkage to the solenoid
plunger with a cotter key. The plunger
depth adjusting collar is set so that the
plunger just touches bottom when it is
forcefully pushed down against the split
rubber grommet,

Final adjustments are made by plae-
ing a loaded tape magazine through the
entrance escutcheon, using the right side
of the enfrance as a guide.

Plug the playback deck into a 110
volt ac outlet. Push a tape magazine
forward until it closes the microswitch
contacts. This action causes power to be
applied to the entire machine.

Pressing the pray switeh will cause
the solenoid to be engaged by its
plunger.

Here is the adjustment we’re looking
for: The horizontal portion of the link-
age wmust assume a nearly-straight line
when viewed from one extreme pivot
point to the other. At the same time, it
must be at right angles to the solenoid
plunger. When this oceurs, the solenoid

BACK
LINKAGE F

LINKAGE BUMPER

LINKAGE 0.,
RETURM &
SPRING

Fig. 9. Another view of the playback deck showing the linkage in an open condition.
The shape and placement of the front and rear linkage bumpers can be seen here.
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plunger should be nearly bottomed in its
coil. The pressure roller will be “dented”
against the rotating ecapstan about
1/32 in.

These critical adjustments are made
by alternately adjusting the “back leg”
pivot and the position of the solenoid
on its platform. When these are eorrect,
adjust the depth collar on the plunger
so that it seats “softly,” but firmly, all
the way into its coil.

The linkage return spring may be
made up and installed now. Also, the
front and back linkage bumpers can be
mounted.

Use only as much tension on the
spring as yon find necessary to ade-
quately return the linkage in its de-
energized position.

Adjust the front linkage bumper so
that it helps “deaden” the sound made
by the solenoid engaging the linkage.

Fig. 10. The completed top panel showing
how the various parts are relocated on if.

The back linkage bumper is adjusted
to allow the pressure roller to fall com-
pletely below the smrface of the top

plate. At the same time, it should not
let the linkage return too far or it will
“hang up.”

That completes the playback declk.

Recording Amplifier

There is a great similarity between
our amplifier and the one designed by
Viking of Minneapolis.® We've changed
some resistor values, but for the most
part this was done to compensate for
the heads we used.

Sinee the amplifier is designed to
bridge a 500-ohm program line, operat-
ing at a maximum level of zero db, we
operate it with the volume control half
open.

The transistorized VU meter ampli-
fier> may appear out of place but we
think it gives us better calibration sta-
bility.

This amplifier also feeds audio volt-
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Fig. 11. Schematic diagram of the playback deck. Refer to this often while wiring the deck to avoid making errors.
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Fig. 12. The plug-in program and cue-
sensing amplifiers are identical in ap-
pearance and performance.

age to a pair of earphones which may be
used for monitoring purposes, if de-
sired.

A relative indieation of the hias volt-
age being applied to the record head is
shown on the VU meter by pressing
SW,. Voltage divider resistors, Ry,
and R,,, were selected for a meter read-
ing of plus 2 VU when the head was
properly biased.

Ry, 1s the cue-tone relay. It places
a 60-cycle tone burst on the bottom track
of the tape at the begiuning of each re-
cording. Iminediately after this, it
switehes the cue head to the input of the
cue-sensing amplifier. When the tape
magazine completes its cyvele, the tone
burst will be picked up by the c¢ue head,
amplified by the cue-sensing amplifier,
sensed by the triggering cireuit, and stop
the tape motion.

C,» (across the coil of Ry,,,) deter-

il
)
3 -
CHASSIS
GROUND
c2 -18 VOLTS
JL AAAA
LA ) "i"'
2 : 3 2
< >
22 R G2
- MWW
1 Q2
C
1
ﬂ'l =
— R,
"""""' ‘
-3 >
R R 2
3k

Fig. 13. The playback and cue-sensing

amplifiers are easy to construct using the

schematic diagram for wiring and Fig. 12
for parts layout.
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mines the length of the tone burst placed
on the tape.

After a tone has been placed on the
tape and Ry,,, is de-energized, diode
D,y0 prevents voltage from the coil of
£200 from holding Ry,4, engaged.

Rijs00 18 the program relay. It switches
the program head from a recording
function to a playback function. It also
applies B + to the tubes in the recording
amplifier. A set of ‘“holding contacts”
are used to keep voltage on the coil of
Ryyo, after the SET switch (SW,,,) has
been released.

PL,,, s the rRECORD indicator lamp.
It is illuminated when the amplifier is
ready to reeord.

Figure 14 shows a bias-adjusting po-
tentiometer with a 2-watt resistor going

from one end of the control to the
gronud buss. Disregard these items.
sW
] PLiol

we found the following one worked best:
Set the ecalibration control (R,,) to a
three-quarter open position. Make a test
recording of program material while
peaking your VU meter at 100 per cent.
Play it baek. If no distortion is heard,
turm R,, counterclockwise a small
amount. Make another test reeovding
while peaking the program material at
100 per cent on the meter. Do this a
number of times until you can start to
hear distortion in the recording. Then
advance R,, clockwise three VU.

Naturally you will want to use a short
length tape magazine for these fests so
vou won’t have to wait long for it to
re-cue. I would suggest 70 seconds.

To complete the system you will need
a bulk tape evaser.

WILS uses the Conley tape magazine

R
Q] 4 M

1

Fig. 14. An under-chassis view of the recording amplifier. Note the ground buss run-
ning from one end of the chassis to the other.

They are not shown in the schematie

1UEY LT UL DUHUWIL LI LIS SCnCiainye

diagram and should not be included.

Connecting All the Units

You have now constructed all the units
for what we call a “Fidelimatic Tape
Recording System.” Now lets intercon-
nect our units.

Make up an ecight conduetor (un-
shielded) cable about 18-in. long. Termi-
nate it at one end with a female Jones
plug. The other end will be terminated
into a male Jones plug. This is your
power and control cable between the
record amplifier and the playback deck.

Four separate 18-in. phono cables
complete audio connections between the
heads, preamplifiers, and the recording
amplifier chassis.

We're now ready to ecalibrate the
audio drive appearing across the record
head. After trying a number of methods,

WWW_ akmerieaniadimhietary com

(formerly “Fidelipac™). As seen in Fig.

LLut ey l_)‘ A l\.lL'l‘.l}llL' ‘I- 1D DU 1 ox ",l/'
17, these tape magazines come in three
sizes. The largest one, or series 1200,
holds up to 1200 feet of 3M’s number
151-17 magnetic recording tape. The
series 600 and 300 hold 600 and 300 feet
respectively. We buy the tape magazines
and the recording tape separately and
load them ourselves. As inferred, you
may buy the magazines already loaded
with the amount of tape you specify or
vou may load them yourself.

A tape magazine loaded with 40 sec-
onds of tape is called a half-minute, or
30 second, commercial announcement
size, The 70-second one is used for one-
minute commerecials. Any number of an-
nouncenients may be placed on the same
tape magazine.

Yon will find it necessary to nse a tape
magazine loaded with the eorrect amount
of tape for a given time segment. Using
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Harman-Kardon Enters The

Sound Field Because...

...the sound industry is on the
threshold of an exciting new era
of growth. However, the ever-ex-
panding use of sound places new
demands upon the operational
capabilities of equipment. It calls
for new and higher standards of
performance. The continued prog-
ress of our industry should not be
impeded by equipment that is the
result of old habits and customs
by equipment that simply does not
measure up to the needs of the
day and does not consider in toto
the soundman’s point of view.

The popular priced Commander
Series is the first of a line of com-
mercial and industrial sound
products to be introduced by
Harman-Kardon. In subsequent
months additional lines will be
presented. This equipment is the
result of a new and refreshing ap-
proach to practical application re-
quirements. Harman-Kardon
brings to the sound field the full
resources of a dynamice, successful
organization, plus a superb engi-
neering staff steeped in many
years of experience in commercial
and industrial sound. It is no ac-
cident that the Commander Series
is in fact ‘“deluxe” equipment at
a popular price. This reflects the
modern and highly efficient pro-
duction techniques that have long
been used to manufacture equally
outstanding values found in
Harman-Kardon high fidelity

aatava AmavwAA AMVAA YAaas Adapgyas A srAvaa g

products. They also reflect the
remarkable level of performance
demonstrated by H-K’s univer-
sally acclaimed Citation line. As
you can see, the ingredients of
quality, dependability, and a
maintenance of high level of per-
formance—so important in sound
work —are not new to us at
Harman-Kardon.
Weurge you to carefully con-
~sider the new Harman-Kardon
commercial and industrial
sound equipment. Talk it over
with your distributor or write
to us for the full story. You’ll
quickly discover why the new
Commander Series will do
more, do it better, and for
longer.
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DA-12

DA-35

PT-1—Mounted

DA-100

A SOUND APPROACH

THE NEW COMMANDER SERIES

Flexible. Versatile. Dependable. That’s the new
Harman-Kardon Commander Series of amplifiers
and systems for commercial and industrial sound
use. They’re ruggedly constructed for continuous
duty. They include deluxe features at popular
prices. They’re designed and manufactured by
Harman-Kardon—noted for the quality, reliabil-
ity and superb performance standards of its high
fidelity products, including the highly acclaimed
Citation Kits. In short: the new Commander Se-
ries is built BY soundmen—FOR soundmen. Here
are some of the exclusive features that make these

the best instruments you can buy for the price.
MASTER VOLUME CONTROL: Enables total
amplifier output to be varied without disturbing
other control settings. MIXER CONTROL: Con-
venient ONE KNOB control permits fading and
blending of signal from two channels, in any de-
sired amount. (DA-35, DA-100) MULTIPLE IN-
PUTS: All at the rear—allow for an unusually
high degree of installation and operational flex-
ibility. ANTI-FEEDBACK FILTER: Equalizes
frequencies most sensitive to generation of feed-
back “howl” without reducing articulation — thus
achieving maximum power output under difficult
acoustical conditions. (DA-12) 25 AND 70 VOLT
OUTPUTS: Provides two constant voltage sys-
tems—70 and the newer 25 volt balanced system—
for optimum flexibility and economy in speaker in-
stallation. LOCKING COVERS: Unique feature
on units in this price class—designed to prevent
tampering or accidental change of precise control
settings. PLUS : Magnetic Cartridge Input; Tape
Recorder Output; Independent Power Switches;
and many other deluxe features.

WWW_ammerieaRiadiahictary com

to Commercial and
Industrial Application...

BY HARMAN-KARDON

[Vt

miet
%"
s

/

01 4,
T~ _7'1“7 -
5

=

The Commander Series shown above
includes the following: Model DA-12,
12 Watt PA Amplifier—$75.00 List;
Model DA-35, 35 Watt PA Amplifier
--$119.95 List; Model DA-100, 100
Watt PA Amplifier—$187.50 List;
Model DPR-7, Combination Mixer/
Preamplifier — $75.00 List; Model
PT-1, Phonograph Top—$37.50 List;
Model LC-1 and LC-2, Locking Panel
Covers: Model LC-1—$8.50 List,
Model LC-2- $9.00 List.

<
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&

For informative catalog on complete
Commander Series write Desk 10B.

Commercial Sound Division

Harman-Kardon, Inc.
Plainview. N. Y.
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Fig. 15. A back view of the recording
amplifier showing the major components
and their positions in the chassis.

a magazine with an excessive amount of
unused tape causes unnecessary delay
while you wait for it to re-cue.

We have found 40 seconds of tape 1s
the least amount it is wise to put in a
magazine. Less than this amount does
not allow sufficient friction between the
layers of tape. This interlayer friction
acts as a holdback tension, withont which
erratic motion can resulf.

Operation

Now that you have all the units as-
sembled and interconnections made, lets
insert a tape magazine into the playback
deck. Make sure you have erased it with
the bulk eraser. Push it all the way for-
ward until the rREapy light comes on.
Give the motor five seconds to come up
to speed and then push the smr switch.

If you have a source of program con-
nected to the recording amplifier input,
advancing the volume control will allow
you to see it on the VU meter. If you
wish, plug earphones into the pPHONES
jack and listen.

Press the Bias switch to verify you
have the correct bias voltage going to
the record head.

Pushing either the pLaY switch, or a

' remote start switch, will cause the sol-
enoid to operate. This pulls the pressnure
roller against the rotating capstan. The
tape in the magazine is pinched between
the pressure roller and the capstan and
moves forward.

The rEADY lamp is now extinguished
and the RUN lamp is illuminated. The
solenoid receives voltage when contacts
1 and 3 on Ry, are closed. Contacts 9
and 11 hold it closed after the prLaY
switch is released. At the moment con-
tacts 8 and 11 open up, voltage ceases
to be fed to Ry, in the recorder ampli-
fier. Capacitor C,, holds Ry,,, closed
just long enough to permit a 60-cycle
tone-burst on the tape. The cue head is
then switched from a record function to
a playback function.

The sEr switch also energizes Ry,p,,
the program relay. It remains closed
until the machine is stopped.

Tape motion may be stopped in any
one of three ways: Pushing on the ma-
chine srop switch, remote STOP switeh,
or by letting the tape run until a tone
burst passes over the cue head. When the
latter happens, the tone is amplified by

26

the cue-sensing amplifier and fed to the
triggering cirenit.’ Here the tone is
rectified. It appears as a negative volt-
age on the base of @,. This is like a posi-
tive bias on the grid of a vacuum tube.
The transistor conduects through Ry,,
opening its contacts.

Diode D; protects the transistor
against damage which could occur when
the field collapses around the coil of Ry,.

An undesirable transient voltage ap-
pears in the triggering circuit when the
cue head is switched from a record to a
playback function. Thermal relay Ry,

delays the application of voltage to Ry,
until after the tone burst has been
placed on the tape and the head has
been switched.

A 60-cycle tone is supplied through
capacitor G, to the voltage divider net-
work composed of R, and R,. The re-
sulting voltage becomes our source of
andio for the tone burst on the cue track.

G, is a 60-uf capacitor across the sol-
enoid. It not only smooths out the pul-
sating de voltage for the solenoid, but
also is used as a time-delay component.

This holds the solenoid ‘“in” a few
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Fig. 16. The recording amplifier schematic diagram should be followed closely while
wiring it up. Ground all unused contacts on Ry-100 and Ry-200 to prevent them from
reradiating bias voltage.
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INSIDE MIRACOR)

I

the first automatic turntable/record
changer designed to meet the
uncompromising requiremenis oi
stereophonic record reproduction

These are the ‘‘guts' of the new MIRACORD Studio Series.
Foremost is the hysteresis motor (1). It guarantees constant
speed regardiess of turntable load or line voltage variation.
Another assurance of all-important uniform speed is the one-
piece, dynamically balanced, cast and machined turntable (2).
This seven pound, 12” platform features the same construction
as the finest professional turntables. The scientifically de-
signed, non-resonant tone arm (3) with plug-in head (4) tracks
faultlessly at all recommended tracking weights . . . calibrated

from two to six grams. No springs used (5). The 4-speed

MIRACORD (6) plays all size records as a conventional turn-
table or automatic turntable using the feather-touch push-
buttons (7). By replacing the short spindle (8) with the
patented Magic Wand changer spindle (9), MIRACORD pro-
vides hours of musical enjoyment.

STUDIO H —with hysteresis synchronous motor —$99.50* = STUDID —with heavy-duty, shaded, 4-pole
motor — for uncompromising stereo performance where line voltage variation is no problem—$79.95*

B E NJAM l N ELECTRONIC SOUND CORP., 97-03 43rd Ave., CORONA €8, N.Y.

AUDIO e OCTOBER, 1961

* Complete with arm, less cartridge and base.
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milliseconds after Ry, has removed volt-
age to it. This delay is sufficient to allow
all the tone burst on the tape to get com-
pletely past the eue-sensing head.

If the tone signal were left in contact
with the head when the tape stopped,
cach time the operator attempted to
start it, the ene-sensing eciveuit would
trip out repeatedly until all the tone
was pulled past the head.

Terminals 7, 8, 9, and 10 on terminal
board 7S, are explained as follows:
Although the equipment will work well
without a ground connection, terminal
number 8 has been provided for that
purpose.

Terminal number 7 can be connected
to terminal number 6 on a second play-
back deck. When Ry, on the first ma-
chine trips out, it will momentarily pro-
vide a 24-volt pulse to the second
machine’s START cireuit. If two machines
are cross-connected, announcements
could appear on one machine and a
music tape on the other. After you start
the first machine, they will continue to
alternate until one is turned off.

Terminals 9 and 10 ean be used to
close a remote indieator lamp eiveuit and
show which unit is being used. Orv they
may be used to close an auxiliary relay
whose wiper contacts arve conneeted to a
program buss. Its fixed contacts would
be connected to the output of the player
program amplifier. By iuterlocking relay
contacts, only the machine being oper-
ated would have its audio fed to the
buss.

A great deal of time and thought was
spent in laying out the chassis and
panels to make the equipment easy to
maintain. Heads and pressure vollers
are easy to reach for cleaning. The
plugin, modular, program, and cue-sens-
ing amplifiers are simple to service. Di-
odes were placed in holders instead of
soldering them into the ecireuit. The
record bias voltage is easy to check.

Relay contacts are easy to reach for
Helay contacts are easy to reach ftor

cleaning. Due to the hinged front doors
on the cabinets, tnbes, transistors, and
nearly all other components may be
reaclied without removing the equip-
ment from its cahinet.

Maintenance consists of cleaning and
lubricating the heads one a week. The
capstans and pressure rollers are cleaned
with the head cleaner once a week also.

Every month the heads are demagne-
tized and the azimuth head alignment is
checked. We use an Ampex 7%-ips full-
track alignment tape loaded into a tape
magazine. A “sprinkle” of powdered
graphite should bhe placed inside the
magazine.

Onr system has been in wery active
use for well over a year. To date, the
only unscheduled service work per-
formed on our four machines has been
to replace a silicon diode in the solenoid
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Fig. 17. The Conley Tape Magazines come
in three convenient sizes. (Photo courtesy
Conley Electronics, Inc.)

Fig. 18. The equipment is housed in a for-
mica-covered plywood cabinet. lts front
door drops down part way for conveni-
ent weekly maintenance. It opens all the
way for major servicing problems.

power eircuit. It developed a short after
only two months operation. Also, one
2N44 switehing transistor developed ex-
cessive leakage current and was replaced.

The top felt washer around the cap-
stan shaft of two of the puller mecha-
nisms wore out. This allows the flywheel
to drop down and rub on the hottom
bearing plate.

Believing this would ultimately cause
tronble in the rest of our machines, we
designed a thrust bearing and put it on
all units.

Tt is made by drilling and tapping a
piece of 34” x1” brass rod to accommo-
date a 7/16-in. cap screw. The end of
the brass rod is drilled out just enough
to let it seat comfortably over the exist-
ing Oilite bearing on the bottom plate.
Onr brass “foreign attachment” is brazed
into place on the hottom side of the
plate.

A Y4-in.-thick nylon disc is dropped
into the well formed by the brass sleeve
over the bearing. A 7/16-in. cap screw,
equipped with a locking nut, is screwed
into the sleeve until it forces the nylon
dis¢ against the bottom of the flywheel
shaft. Another half-turn is usually ade-
quate to put the capstan shaft in its
original position. The locking nut is
then tightened.

Actnally this thrust bearing makes
our playback deck a quieter machine
than it was bhefore the modification.

The Counley Tape Magazine is an amaz-
ing device, but like any object employ-
ing moving parts, it does develop tronble
occasionally, Here are a few suggestions
that may help you service them.

If you load your own magazines, don’t
wind the tape on its reel too tightly.
Wind it by using the fast-forward speed
of a regunlar tape vecorder. For loading
small amounts of tape on a reel, I've
found a transcription turntable running
at 33%3 rpm works quite well.

Fig. 19. Three playback decks can be put in one cabinet. The front door folds down
on this cabinet too.
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IF YOU BELIEVE THAT ALL RECORDING TAPES ARE THE SAME...
READ THESE FACTS ABOUT SOUNDCRAFT TAPES!

I i

ik
s From Metro-Goldwyn-Mayer,

William Wyler's presentation of “*Ben Hur,"”
winner of 11 Academy Awards.

IT'S SOUNDCGRAFT IN THE
The course of the 65), Cinema-
sz GREAT MOTION PICTURES 255
dustry was revo- AO productions.

lutionized by the application of magnetic stripes on For this contribution, Soundcraft received The Acad-
films! This was a Soundcraft achievément—the famous emy Award — the coveted *‘Oscar’’ — first and only
Magna-Stripe process which has made possible the tape manufacturer ever so honored. Soundcraft
brilliant stereo sound tracks of great MGM (Camera achievement in magnetic recording never stops.

SUUNDCRAFT WAS B Mylar® based tapes for longer tape life, longer play.

Plasticizer-free oxide to prevent chipping or flaking.
Micropolished mirror-smooth tape surface to preserve the
“highs'" and minimize recorder head wear.

FA-4 frequency adjusted formulation to capture the full dynamic
range of sounds.

- Superior performance is yours to enjoy on every reel of Soundcraft Tape
TU OFFER YUU you buy, and at no extra cost. Buy The Best—Buy Soundcraft Tapes!

rerves QUUNDGRAFT: oer

Main Office: Great Pasture Road, Danbury, Connecticut
New York: 10 E. 52nd Street m Chicago: 28 E. Jackson Blvd.
8180 Los Angeles: 342 North LaBrea m Toronto: 700 Weston Road ®0U PONT 1.4,
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Remember, this i1s one instance where
you wind the tape on its reel with the
oxide coating facing ouf.

Adjust the pressure pads so they are
approximately %4-in. from the face of
the magazine.

The white plastic pulley located in the
front ecorner of the magazine sometimes
comes loose and works its way out of its
soeket. When this happens, open the
cover of the magazine and press it back
into place.

When you replace the reel in the
magazine after having wound some tape
on it, be sure the small nylon washer is
in place under the reel. See too that it
has adequate lubrication. If not, use a
small amount of white phonograph
grease of the type sold by most radio
supply houses. General Cement manu-
factures it.

Our “Fidelimatic” system has not
been restricted to just recording and
playing commercial announcements. Pro-
gram themes, musical bridges, safety
messages, and even short programs are
now carried on the tape magazines.

As stated earlier, we used the N.A.B.
tape recording standard as our goal.
We have been able to consistently main-
main an over-all frequency response
from 30 eps to 10,000 cps within 3 db
of that set forth in the N.A.B. standard.

To check over-all frequency response,
we recorded the test tones 15 db below
normal program level.

Hum and noise combined, from the
over-all system is well below the “white
noise” level of the transistor preampli-
fiers.

By keeping your recording level a
few decibels lower it is possible to hold
distortion down to 2 per cent. We pre-
ferred putting a little more audio on the
tape and distortion may sometimes reach
4 per cent on our recordings without
being too noticeable.

For those who would like to know if
we made Mr. Byrd’s deadline of “three
months and under $500” for the pilot
10NLOS and unaer povy’ Lor wue plou
model, I'1l confess: It took four months
to deliver the first working model, but
we stayed considerably under $500! Z&

NOTES

1. John L. MacAllister, “A Tape System
You Can Build,” Radio and Television
News, in four parts, Feb.—May 1956.

2. Paul Penfield, Jr.,, “A Transistor
V. U. Meter,” Aupio, April 1957.

3. Harold Reed, “20-cps Tape Recorder
Switch,”” Radio § Television News, April
1959.

PARTS LIST FOR PLAYBACK DECK

«C, 0.5 uf, 200 v

-Ce 500 uf, 50 v, electrolytic

«Cy 0.5 utf, 200 v

G, 60 uf, 250 v, electrolytic

C; 0.5 pf, 200 v

C; 25 uf, 25 v, eleetrolytic

«C; 500 uf, 25 v, electrolytic

‘U5 500 uf, 25 v, electrolytic

D, Silicon rectifier, Sarkes-Tarzian M-500
D, Same as D,

30

D; Zener diode, Motorela 10M2275*

D, Diode, 1N91

D; Diode, IN34A

D; Same as D;

F; 3AG, 3 amp (in holder)

8; Socket, Cinch-Jones (S-308AB)

Js, Js Double phouo jack assembly

PL, Pilot lamp socket with green jewel and
7313 pilot lamp

PL, Pilot lamp socket with clear jewel and
NI-51H lamp

@, Transistor, 2N44

K, 7.5 ohms, w.w., 10 watts

R, 100 ohms, 1 watt

R, 470 ohms, ¥ watt

Ry 100 ohms, Y% watt

R5 56,000 ohms, % watt

R; 25 ohms, w.w., 10 watts

R, 470 ohms, 15 watt

R,; 1200 ohms, %% watt

I, 1200 ohms, ¥ watt

Ry, Potter-Brumfield XRP-14D, 24 volt de
relay (3PDT)

Ry, Sigma 4I'8KS-SIL sensitive relay
(SPST)

Rys Amperite 115NO5-T thermal time-de-
lay relay

S, Ss Octal sockets

Sw; SPST toggle switeh

Sw, Microswitech 118M1 (with spring re-
moved )

Swy AH. & H. 80541 pushbutton switeh
(Momentary make, normally open ecir-
cuit)

Sw, Same as Sw, except normally closed
circuit

T, Stancor P-6469 transformer

T, United Transformer Co. Model 0-20

TS, Cineh-Jones 10-140 barrier strip

Solenoid, Model D-70 (Anderson Controls,
Ine., Franklin Park, Illinois)

11 contact relay socket

1N34A diode holders

Silicon diode holders

Transistor sockets

9-pin miniature socket for thermal relav

Bud CB-1371 panel chassis

Bud PA-1106G aluminum rack panel

Viking Model #35 Continuous Tape Loop
Handler equipped with a Viking H-35B
head assembly

Solenoid-linkage assembly

Engraved front panel label strip

Cartridge entrance eseutcheon

Cartridge hold-down spring material

I'ront and rear linkage bumpers

Linkage return spring

Bakelite mounting board for Sigma relay

18-in, phono eables (4)

T x T%” x 117 aluminum panel to be
made into a top plate

Mica washers (to be used between the zener

2wl Wuandh shvoiad
diode and chassis) (2)

Assorted small hardware such as machine
serews, nuts, washers, cte.

LU ovvivoun vy v

PARTS LIST FOR PLAYBACK AND
CUE-SENSING AMPLIFIERS.
(ONE AMPLIFIER )

C, 25 uf, 25 v

C, Same as C,

C, .005 uf, 200 v

C,100 nf, 12 v

C; 10 pf, 12 v

P, 8-pin octal plug (Amphenol 86RCPS)
R, 47 ohms, 1% watt

R, 15,000 ohms, 1% watt

R, 1500 ohms, 1% watt

R, 12,000 ohms, 14 watt

R, 330,000 ohms, % watt

R, 3300 ohms, Y% watt

R, 10,000 ohms, 15 watt

Ry 5000 ohms, audio taper potentiometer
R, 4700 ohms, 1% watt

@, 2N508 transistor

@, Same as Q,

Q, 2N322 transistor

Bud CU-3003 Minibox

USECO current terminals (2000-B)

Pre-punched bakelite board (Keystone
#1736)

Cinch-Jones #2H3 transistor sockets (3)

Small hook-up wire

PARTS LIST FOR THE RECORDING
AMPLIFIER

C, A, B, and C 20/20/20 mfd. @ 450 volts
can type electrolytie capacitor

C,0.1puf, 450 v

C, 25 uf, 25 v, electrolytie

C, 0.047 pf, 400 v

Cs 25 uf, 400 v, silvered mica

C; .01 puf, 400 v

C; 100 ut, 400 v, silvered miea

C; 0.5 ut, 400 v

C, 500 nf, 400 v, silvered miea

Ch .001 f, 400 v

C,; 500 uf, 400 v, silvered mica

C.: 100 uf, 400 v, silvered mica

C; .01 uf, 400 v

C;; .01 ut, 400 v

Cys 2 uf, 10 v, electrolytic

Ci 2 uf, 25 v, electrolytic

C.; 500 uf, 25 v, electrolytic

Cs 500 uf, 25 v, electrolytic

R, 6800 ohms, % watt

R, 1200 ohms, 14 watt

R, 6800 ohms, Y4 watt

B, 500,000 ohms, deposited carbon potenti-
ometer

Es 2200 ohms, 1 watt

R; 100,000 ohms, 15 watt

R, 10,000 ohms, 35 watt

R, 1 megohm, % watt

R, 100,000 ohms, 1% watt

R,, 220,000 ohms, Y% watt

R, 2200 ohms, 1 watt

R, 100,000 ohms, 15 watt

R, 47,000 ohms, 1% watt

R, 22,000 ohms, ¥ watt

R, 1800 ohms, 2 watts

R,; 100,000 ohms, deposited carbon potenti-
ometer

R, 22,000 ohms, 1% watt

R 2200 ohms, 14 watt

R,, 250,000 ohms, deposited earbon potenti-
ometer

R, 30,000 ohms, w.w., 10 watts

R,,; 100 ohms, 14 watt

R,, 4700 ohms, %% watt

R, 1 megohm, 1hwatt

R,, 3600 ohms, 15 watt

R,; 3900 ohms, 15 watt

R.; 1000 ohms, ¥ watt

R., 100,000 ohms, 15 watt

R, 270,000 ohms, 15 watt

D, Silicon rectifier, Sarkes-Tarzian M-500

Q100 2N105 transistor

J; and J. Double phono jack assembly

J; and J; Double phono jack assembly

Js and J, Double phono jack assembly

J s Single phone jack (headphones)

PL,; NE-51H lamp and holder with a red
plastic jewel

Ry, Potter-Brumfield MG-17D (24 v de)

Ry Potter-Brumfield MG-17D (24 v de)

M, Simpson Model 142 V.U. meter

8w s Momentary SPST push-button switeh
(red button)

8w,y Switeheraft Type 1006 DPDT switch

T, UTC Type A-11 audio transformer

T, Viking Type D-501 oscillator trans-
former

T, UTC Type HA-122 power transformer

TS 5: Cinch-Jones 3—140 barrier strip

T85> Cinch-Jones 2-140 barrier strip

P, Cinch-Jones P-308AB plug

¥, 12A07

¥, 12A07

¥V, 6X4

MISCELLANEOUS : Tnbe sockets, silicon reeti-
fier holder, terminal tie-points, engraved
label strip, aluminum chassis (4”7 x 13" x
57) with covers, 514” rack panel cut down
to 15”7 long, and a quantity of hardware
and hook-up wire.
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FOR A LIMITED
TIME ONLY!

SAVE $150

ON THESE TWO VALUABLE
REFERENCE BOOKS

BUY BOTH FOR ONLY $495

postpaid

The 5th AUDIO ANTHOLOGY reg. $3.50
The 4th AUDIO ANTHOLOGY reg. $2.95

Both $6.45 reg.

Here’'s what the 5th AUDIO ANTHOLOGY contains ——

® THE BIGGEST AND BEST VOLUME EVER!

® MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND REPRODUCTION;
STEREO MULTIPLEX; MEASUREMENTS; STEREO HIGH FIDELITY TECHNOLOGY;
CONSTRUCTION AND THEORY; etc.

® 144 PAGES WITH COMPLETE ARTICLES BY WORLD FAMOUS AUTHORITIES
IN THE AUDIO AND STEREO HIGH FIDELITY FIELD.

® ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE. AN IMPORTANT
STEREO HIGH FIDELITY REFERENCE BOOK.

number five

If you've missed the 4th AUDIO ANTHOLOGY . . . here is a wonderful opportunity to buy it at more than

60% off the regular price when you buy the Bth.

AL /U WAL LT LOE WAGL MAIUVT YYLLTIL YU WY WLAT WAl

This offer good only while the supply of the 4th lasts, Use handy order form below. We pay postage anywhere in the U.S.
and may be withdrawn without notice. add 50¢ for Foreign orders.

RADIO MAGAZINES INC., Dept. 452
P.O. Box 629
Mineola, New York

[] Enclosed is my remittance for $4.95. Send me both, the 4th and 5th AUDIO ANTHOLOGY Postpaid.

] Enclosed is my remittance for $3.50. Send me only the 5th AUDIO ANTHOLOGY Postpaid.
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HERMAN BURSTEIN *

Beginning with this issue, The Tape Guide is being reactivated as a question and answer
department. Send your questions direct to Mr. Burstein at the address given below.

In this issue and in issues to follow, we
shall try to answer basic questions on tape
recorders and recording. Readers are in-
vited to send their queries directly to the
writer at his home address. While all
questions will be answered by mail, those
of a fundamental nature and most apt to
be of widespread interest will also be an-
swered in these pages.

Please do not ask us to evaluate the
merits of specific tape machines. For this
kind of information, we ask you to refer
to the IEquipment Profiles appearing in
another department of this magazine.

If yon experience troubles with a spe-
cific machine, we strongly suggest that you
write to the manufacturer rather than us.
Every tape recorder is quite individualis-
tic in its approach to transporting the tape
from one reel to auother, and the manu-
facturer is by far the one emiuently suited
to answer questions concerning the mecha-
nism he makes.

Please enelose a stamped, addressed en-
velope. Letters which include such an en-
velope, through some occult force, rise to
the top of the pile and get answered first.

Q. I am building a tape amplifier, and

in ghia anmmantiam grnamt Ap Tennop oo, hish
in, this connection want to know how high
is the 1impedance of a high-impedance
tape head?

A. The typiecal record-playback head
employed in home tape machines has an
inductance of about 500 millihenries. At
a bias frequency of 50,000 cps, the imped-
ance would be about 160,000 ohms. The im-
pedance would be proportionately greater
or smaller at higher or lower bias frequen-
cies. Thus the impedance would be about
320,000 ohms at a frequemey of 100,000
cycles. In the audio range of 20 eps to 20,
000. cps, the impedance would vary from
about 65 to 65,000 ohms. If the tape head
is designed specifically for playback, its
inductance is likely to be about 1000 mil-
lihenries and therefore the impedance fig-
ures given above would double. These
impedances have to be taken into consider-
ation in designing an amplifier which can

* 280 Twin Lane E., Wantagh, N. Y.
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provide sufficient amounts of bias current
and audio signal current for recording
purposes.

When using a record-playback head for
recording, it is necessary to obtain con-
stant current through the record head at
all audio frequencies (before taking equal-
ization into aceount), thereby achieving
flat response in terms of the magnetic field
applied to the tape (as contrasted with the
signal impressed on the tape, which under-
goes severe treble losses). To obtain con-
stant current, a resistor is placed in series
with the driving tube and the record head.
To serve its purpose of preventing treble
loss, the constant-current resistor must, in
combination with the other circuit resist-
ances (principally the driving tube),
swamp (exceed) the impedanee of the tape
head at all audio frequencies. Allowing
for the plate resistance of the driviug tube,
it works out that a constant-current re-
sistor of about 33,000 to 56,000 olms is
usually adequate. If the tape head is
specifically designed for recording, it is
apt to have much less than 500 millihen-
ries inductance, probably under 100 milli-
henries. Then a constant-current resistor
is usally not necessary, because the plate
registange of the drivino tnhe ig anfficient
resistance of the driving tube is sufficient
to swamp the impedance of the record head.

Q. I would like to construct a tape bias
oscillator. Can you please supply a sche-
matic of one that will provide high-quality
performance.

A. T think your best eourse would be to
model the oscillator after one of the high
yuality tape machines on the market. Sche-
maties can be obtained from manufactur-
ers and service agencies. In building a non-
comercial design, one of our problems
would be to obtain a snitable oscillator
transformer, which is not a stock item. But
if you model the oscillator after a commer-
cial tape machine, you can probably obtain
the required transformer from amn author-
ized dealer or service agency. I suggest that
you pick a desigu which employs a push-
pull arrangement for least distortion. The
lower the distortion in the bias waveform,
the less moisc will be produced in record-
ing by the bias frequency. Another prob-

lem that you will encounter is whether
your bias osecillator is suited to the tape
heads you plan to use. If you have reason
to believe that the record and erase heads
you are using have impedances similar to
those in the commercial machine whose
oscillator you are copying, chances are that
you will have no problem. But if the head
impedances diffter substantially, it may he
best to apply to the manufaeturer of your
heads for an oscillator Jesign capable of
supplying the proper amounts of oscillator
current to each head.

Q. I am building a tape amplifier and
would like to know (f it i3 advisable to
split the equalization between record and
playback ; that is. use the same amounts
of compensation in each mode. This would
enable me to simplifu the design comsider-
ably, compared with having to incorporate
different equalization in each mode.

A. For best results iu terms of good fre-
geney response, low noise, and low distor-
tion, it i1s not a good idea to split the
equalization between record and playback.
Treble boost should be applied wmainly or
altogether in recording, because treble

boost in playback emphasizes noise and
binm af thy wlaothasl-_ospnlifior. Rnse_ haack

hiss of the playback amplifier. Bass boost
belongs mainly or altogether in playback,
because bass boost in recording tends to
overload the tape.

Q. I am considering the purchase of a
portable, single-speed tape recorder of the
pocket or brief-case type for confidential
work. Some of these machines operale at
53 ips and others at 17 ips. Which do
you advise?

A. Tor economy of space, weight, and
cost relative to recording time, a unit that
operates at 175 ips of course has the edge:
it provides twice as much recording time
per foot of tape compared with a unit
whose speed is 334 ips. The slower machine
will be satisfactory if its duties are limited
to reproducing speech in intelligible fash-
ion. Bnt if the requirements are more ex-
acting, such as faithful reproduction of
musie, then it appears that your choice,
considering the present state of the art, is
33, ips. =
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t STEREO-AMPLIFIER

-

-
et

.. 8o carefully engineered and crafted, it provides you with
flawless sound far beyond the normal hearing range.

.. SO performance proved, jt carries an
unconditional 2-year
quarantee/
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THE OMEGA STEREQ AMPLIFIER

The Omega amplifier represents a major “breakthrough’ in electronic design. Its all-transistor circuitry provides a lasting new

level in listening enjoyment.

Exclusive circuitry developed by Omega, results in audio performance never before available with transistor circuitry. The
Omega amplifier offers you the performance of the finest tube-type equipment plus all the big listening and maintenance

advantages of transistors.

EXCLUSIVE FEATURES

The Omega amplifier has an extremely flat frequency
characteristic and delivers full output power over a fre-
quency range extending considerably beyond audible
limits. Direct coupling and degenerative damping pro-
vide an ideal output signal to drive any speaker. The
best speakers are free to perform with unhampered bril-
liance. Economy speakers exhibit surprising new quality
due to elimination of ringing and electrical resonance.

. NO JMIC — unlike tubes, critical elec-
tron|c sections of transnstors do not tend to vibrate and
produce bothersome microphonic noise.

TUBE HEATER HUM — eliminated.

ISTANT | RMANCE L — Your Omega am-
pI|f|er will maintain lts or|g|nal h|gh performance level
throughout its long life. Transistors exhibit almost no change
with age. Gradual performance deterioration in the Omega
amplifier is eliminated.

3. LONGER MAINTENANC EE LIFE — Your all-transistor
Omega ampllfler wnll have a far longer, service-free life than

tube-type units for two big reasons:

irst — transistors have an indefinite life and do not de-
teriorate as do tubes.

second — transistors generate a greatly reduced amount
of heat . and heat is the major source of amplifier
performance deterioration and failure. Cooler operation
reduces component aging (capacitors, resistors, etc.).

SONTROL — The Omega provides master
Bass and TrebIe controls which — for the first time — allow a
simple simultaneous balanced adjustment in both channels.
It also provides independent Balance controls for both Bass
and Treble. These two Balance controls, plus Mode, Volume
Balance, Blend and Loudness provide complete flexibility and
allow ‘‘ultra-fine'’ adjustments for the most sensitive listener.

)R — Another advanced
feature of the Omega ampllfler is the exclusive Cartridge Out-
put Compensator — which enables you to adjust the amplifier
to the specific output voltage of your ceramic or magnetic pick-
up cartridge. This allows all front panel controls to operate
over their optlmum range regardless of cartridge output level.

6 LOW SILH — The all-transistorized
Omega ampllfler Iooks as modern as it is. Its low, smart lines
are at home with any decor. Only 3 inches high, 151 inches

wide, 9 inches deep.

..I__..' _.f\'

_ -range TREB
MOOE — 3 positions: Sterco. VOLUME BALANCE — a full-range EBLE

Monaural and Stereo Reverse.

control of the relative volume of the BALANCE —

LOUDNESS COMPENSATION —
provides compensation for

THE SGUND ADVANTAGES OF OMEGA'S ALL-

two channels including cemplete controls the hearing llcnu ation (Fletcher-
cutoff of either speaker. refative treble Hunscn of the low and VR B AL A B e
INPUT SELECTOR — 5 positions: - cutput of high frequencies at low TRANSISTOR “"QUADRA-POWER'" CIRCUIT
BASS BALANCE — the two volume levels.

Tape-head, Phonograph. FM-AM Tuner. N 9

v \ \

INuen Ay b relative bass of the
two speakers.

controls the channels.

BLEND —
centrols the
degree of
Lh mr‘LI

The *'Quadra-Power Circuit”* is an exclu-
sive Omega development. This advanced

ON-OFF /VOLUME BASS TREBLE o |

SCRATCH FILYER —

eliminates undesirable

Py |
TAPE MONITOR — permits the EXCLUSIVE CARTRIDGE OUTPUT

user to monitor sound from / high-frequency sound.  COMPENSATOR — (back of amplifier) facilitate
the tape playback amplifier / provides a full range of adjustments o phasing
during recording. / match the amplifier to the speciic

output voltage of the ceramic or

RUMBLE FILTER — magnetic pick-up cartridge.

eliminates undesirable
lewi-trequency sound.

PHASE SWITCH - (back of amplifier)

JE
connections.

concept employs four power transistors per
channel in a basic bridge configuration per-
mitting symmetrical operation and uniform
distribution of power dissipation. A unique
difference amplifier allows feedback from
the symmetrical load to the input of the
the symmetrical load to the input of the
single ended driver. The result is an ampli-
\ fier of the most advanced design . . . ex-
tremely linear, powerful, with very low
distortion and a frequency range extending
well beyond normal hearing.

roper speaker of SOUrCe
hout changing speaker

*Copyright 1961 Patent Pending

SPECIFICATIONS

Power Supply — 117 VAC 60 Cycles

Power Output — 30 watts (IHFM Music Rating) per channei stereo - 60
watts monaural

Frequency Range — 18-20,000 CPS =0.3 db at full output

Harmonic Distortion — Less than 1%

Intermodulation Distortion — Less than 1%

Hum & Noise — 75 db below full output at 10 MV sensitivity — All controls
in flat position — Rumble & scratch filters nonoperative

Dimensions — 3" high, 151"’ wide, 9’ deep

Weight — 12 |bs.

For complete information, contact your local
Omega dealer or write directly to Omega.

Mag Phono - 4 MV

Ceramic Phono - 0.25 Volts
Tape - 3.5 MV

T.V., Aux., Tuner - 0.30 Volts

Sensitivities:

TRANSISTOR AND DIODE COMPLEMENT

8 PNP — diffused base high
frequency power transistors

4 — bias stabilizing germanium
diodes

2 — silicon rectifiers 3 AMP
1 — zener diode voltage regulator

7 PNP — medium power transistors
4 NPN — small signal transistors
12 PNP — small signal transistors

omega ELECTRONICS CORPORATION

10017 North 19th Avenue » Phoenix 21, Arizona

WWW_ amercaaradiohistery com
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A Feel for Transistors

L. GOELLER*

Reduced prices, off-the-shelf availability, and special properties
make transistors desirable in many audio circuits. All that re-
mains is for the designer to develop the “feel.” Here’s how . . .

LMOST EVERYONE SEEMS to approach
transistor circuits with fear and
trembling. This attitude is doubt-

less induced by the relationship between
transistors and solid-state physics, a sub-
jeet of considerable complexity. It is
apparently not generally realized that
solid-state physies—and indeed all phys-
ics beyond Ohm’s Law—can be avoided
entirely while designing quite satisfac-
tory audio-frequency transistor circuits.
Only three basic rules are needed :

1. If the transistor is going to work at
all, its base is at almost the same
voltage as its emitter. This applies
to both d.c. (bias) voltages and a.e.
(signal) voltages.

2. The currents in the base, emitter,
and collector leads are related by
the three symbols o, B, and v as
summarized in Fig. 1. It is con-
venient to remember that a is
nearly unity and B is nearly equal
to v and numerically equal to 20
or more,

* % Marsha Terrace, Parsippany, N. J.

COLLECTOR COLLECTOR

BASE
I
Ib a\
EMITTER
NPN PNP
Bt (i

c«=%=p/ra~,1

b
IC
,5=I_=ﬁ=(_1520
i R
i, "
Bt dl Ll 2
{ e A+1220

o,A. AND Y ARE VERY NEARLY THE
SAME FOR BOTH DC (BIAS) CURRENTS
AND SMALL AC (SIGNAL) CURRENTS.

Ib' Ic AND |, SYMBOLIZE BIAS CURRENTS

ib’ i. ANDi, SYMBOLIZE SIGNAL CURRENTS

Fig. 1. Relationships between a, 8, and v.
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(A)
) Vb--..sV’= =0
@ 1, = VAR P
3 1 =41 =
c /8 b R'
4HV_=V R, = V(I 2)
@V, = V- 1Ry = V(1 p2
L
FOR MAXIMUM UNDISTORTED OUTPUT:
V-V 1 RI
= — and =2
v 2 R, P
o HV a2V =0 = Ve
DAV I @1 = - (ONE —plb=ﬁ
1
WV =V b+,
. v
=V_(£+/9__Vc YR (5) 5, V S
(_ R R, 2 < R
2
Ry e ¥
=v-y —1 B
c 1
R R
5 2 2
V-V, = UsB)=v-v —y
Ry R
!
V-V R,
FOR MAXIMUM UNDISTORTED OUTPUT: = —ond =Y=3
v 2 R,
(C) v
Vv o< VR
M V=V #0 ®) |c=°‘_*’=__—3R
i Ry Ry (Rj+Rg)
(2) ASSUME |, €
bRy + Ry 6) V=V - IR,
R R
] 2 (3) THEN V, = VRy/R) + Rg) = V, ALY
i " =l B Ry (Ry = Ry)
4 4) | = =
o e
e R4 -
~=-<VR2R3
)I VoV, g BB RY xRy
FOR MAXIMUM UNDISTORTED OUTPUT: = ——— =
V-V, 2 VR R R
° 3 14
L v -
L < R] + R3
3 R4
% R
THIS REARRANGES TO: —— = 2 ox—
o R Ry

Fig. 2. Bias circuits: (A) simple, (B) better, (C) much better.

3. The resistance between the base
and emitter leads is very low and
corresponds to a forward-biased
diode. The resistance between the
base and collector is very high and
corresponds to a back-biased diode.

Biasing

With these thrce rules and a firm

grasp of Ohm’s Luw, a surprisingly com-
plete knowledge of transistor audio am-
plifiers can be deduced. As an example,
consider the typieal bias cireuit shown
in (A) of Fig. 2. If the voltage at the
base is equal to the voltage at the emit-
ter, and the emitter is grounded, it fol-
lows that the eurrent in R, is obtained
by dividing R, into ¥. The collector cur-
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NPN PNP

() 1, ORip 15 A SMALL CURRENT.
(2) 15 OR iy I5 A LARGE CURRENT,

(3) BOTH I} AND Iy FLOW THROUGH THE TRANSISTOR IN THE DIRECTION OF THE EMITTER
ARROW ON THE SYMBOL.

{4} ;I AND i2 (A.C. SIGNAL CURRENTS) CAN BE TAKEN WITH THEIR POSITIVE DIRECTIONS

THE SAME AS THE 8IAS CURRENTS OR OPPOSITE, AS IS CONVENIENT., USUALLY
THE NPN DIRECTIONS ARE HANDIEST FOR GROUNDED-EMITTER OR EMITTER-FOLLOWER
AMPLIFIERS AND THE PNP DIRECTIONS FOR GROUNDED-BASE AMPLIFIERS.

(5) 1) OR iy MUST BE LIMITED BY EXTERNAL RESISTORS IN THE BASE AND/OR EMITTER CIRCUITS.

Fig. 3. Current direction rules.

rent is p times as large as the base cur-

peak-to-peak swing of nearly 5.7 volts.
If the supply voltage happened to be 6
volts, a popular value in transistor work,
nonlinear operation could be avoided
only if the collector d.c. voltage in the
absence of signal were adjusted to one
half the supply voltage in the ecircuit
shown in (A) of Fig. 2. Then the posi-
tive and negative swings would both re-
main just short of trouble. The general
conclusion we can draw is this: the col-
lector should be biased to a value half-
way between the emitter and supply volt-
ages in resistance-coupled amplifiers.

It should now be a simple matter to
follow a similar analysis through for
(B) of Fig. 2. This ecircuit is interesting
because, if we adjust R, and R, for the
maximum undistorted output as dis-
cussed above, the collector voltage will
be only half as sensitive to variations in
B as the cireuit of (A). Proof of this is
left as an exercise for mathematies pro-
fessors.

The ratio R,;/R, has been related to
B in these two examples. Suceessful bias-
ing, however, requires particular values
for these resistors and the proper polar-

rent and flows in R,. The voltage at the
collector is the supply voltage, ¥, minus
the IR drop in R,. Thus, if we are given
(or ean measure) B for the given tran-
sistor, we can choose values of R, and
R, to provide the proper bias.

This brings up two points of digres-
sion. First, if B in ten supposedly similar
transistors is measured, the largest f will
probably by about five times the smallest.
Under such ecircumstances, R, and R,
would have to be changed for every
transistor replacement. Fortunately, as
we shall see, there are better biasing
civeuits which do not depend upon vari-
ations in P.

The second item is the little problem Cin
of what bias is a good bias. In discus- in
sions of vacuum-tube elrcuits, state-

(B)

sions of vacuum-tube eircuits, state-

ments about “choosing the most linear
part of the operating characteristic” 1 ;
are often observed. A similar statement b CLLEARYT CIEAUCE = C3(
for transistors might be made, but, since ¥ T
transistors are relatively linear over a v
wide operating range, a more specific
meaning must be attached. We simply e e
do not want the transistor to be satu- e
rated or cut off during any part of the
signal cycle. That i3, we don’t want the H
collector eurrent to be so large that the
drop it produces in the load resistor is
larger than the supply voltage, and we SHLE By
don’t want it so small that it fails to flow
at all. g
This is a situation seldom encountered fin = T
i vacuum tube work. With a 200 volt
supply and -a signal of 2 volts rms at
the plate, there is little fear that the
signal voltage will overpower the hias.

(D)

i CURRENT GEMNERATOR = o(ie

r r
e G
fb ‘b
By
mn
B ir o+ ibrb
; ,
= i
ee Y b
i it ply
in i e ¥

The same 2-volt signal at the collector
of a transistor would, however, mean a

36

Fig. 4. Input impedances: (A) and (B) first approximations, (C) and (D) better approxi-
mations.
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S

This is Sony.

THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD

B SONY Sterecorder 300—A complete professional-quality hifi
stereo tape system with 4 & 2 track recording and playback in
one portable unit. $399.50. m SONY Sterecorder 777-S—All

transistorized professional 4 & 2 track
stereo recorder featuring the revolution-
ary Sony Electro Bi Lateral Heads. The
world’s finest tape recorder. $725. @ SONY
Sound on Sound Recorder 262 SL.—The
perfect recorder for language, music and
drama students. 4 track with stereo play-
back. $199.50. B SONY Stereo Tape Deck
262 D—4 & 2 track stereo recording and
playback tape transport to add tape to
your existing hi fi system. $89.50. (Also
available, not pictured, the new SRA-2

stereo recording amplifier for the 262 D. $89.50.) m SONY
Tapecorder 111—A popularly priced, high quality bantam re-
corder for everyday family fun. $79.50. @ SONY Portable 101 .
—2 speed, dual-track, hi-fidelity recorder with 7” reel capacity.

For additional literature and :
name of nearest franchised dealer

wrile Superscope, Inc., Dept. 7 The Ta
Sun Valley, California

peway to Stereo

SUPERSCOPE |

$99.50. m SONY Sterecorder 464 D—Dual performance 4 track
stereo tape deck with built-in recording & playback pre-amps
for custom installations and portable use. $199:50. @ SONY

Executive Portable 801 -Handsomely-
styled battery operated precision recorder
for executive desk or portable use. $295.
m SONY Newscaster Portable EM1—A
professional on-the-spot battery powered
portable recorder with precision spring
wind constant speed motor. $495. @ SONY
Condenser Microphone C37 A—TFor pu-
rity of sound reproduction, the unquali-
fied choice of professional studios through-
out the world. $295. @ SONY Condenser
Microphone C17 B—Miniature size (334"

X 5" diameter) and exceptional background isolation uni-
directional cardiod pattern. $350. @ SONY Wireless Micro-
phone CR-4—Pocket size mike and transmitter providing
complete freedom from entangling microphone cables. $250.

All Sany Sterecorders
' inlex ready!
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ity for the bias supply. Considering the
latter first, Fig. 3 summarizes the cur-
rent direction rules. Base and collector
current combine to form emitter current
and emitter current flows in the direc-
tion of the arrow on the emitter lead in
the transistor symbol. In a PNP tran-
sistor the arrow points in; it points out
for a NPN transistor. The hase current
is small; the collector current is large.
Base current controls eollector current.
To rephrase this for emphasis, the col-
lector current is very nearly as large as
the emitter current; the difference he-
tween them 1s the base or ¢ontrol eurrent
which is usually less than 5 per cent of
the emitter eurrent.

The actual sizes of R, and R, in Fig.
2 are determined by the signal currents
involved and also by leakage currents
which are often an unpleasant transistor
by-product. For the time being a rule-
of-thumb can be offered: for supply
voltages hetween about 6 and 20 volts,
R, should be somewhere between 1000
and 20,000 ohms and R, should be on
the order of B times as large.

The circuit of (C) in Fig. 2 can now
be attacked. If we make the assumption,
which will be justified later, that V/
(RB;+R,;) 1s much greater than I, or
about the same size as I,, the analysis is
easy. V, is just about equal to ¥, and
V, is fixed by the voltage divider. There-
fore, the current in the emitter is V,/R,.
This same current flows through R,, or,
to be more exact, al, gets there. It fol-
lows that V, is fixed by @ and the four
resistors. Since « varies from about 0.95
to 0.999, its variation is of negligible
importance. The factor B is derived from
a as indicated in Fig. 1. The two values
of a given above correspond to f’s of
approximately 20 and 1000. This illus-
trates the importance of depending’ on
o rather than B for bias stabilization.

Input Impedance

Now that the transistor is biased prop-
erly, new data must be obtained if an
amplifier is to be designed successfully.
In particular, input and output imped-
ances are required. Here we come to the
main difference in transistor and vacuum-
tube theory. A vacuum tube has very
nearly infinite input unpedance. At
audio frequencies, it presents no loading
to the previous stages, and is not loaded
by the stages which follow. In contrast,
transistor input impedances are quite
low. The output impedance of the driv-
ing stage and the input impedance of
the following stage affect the behavior
of the stage under consideration. It is
this basic situation which causes 99 per
cent of the troubles encountered by in-
dividuals oriented to vacuum tubes.

Since the low input impedance is the
factor which causes the trouble, let’s
look at it in terms of Ohm’s Law. Con-

38

e OPEN CIRCUIT = e ®oc

GEN B
i SHORT CIRCUIT= i,
: e <%
e
ip= ¥ b e
R = oc
i GEN ; ORI
Roen * b + U
1 °GEN
= - Rb +1y
e t+ Y
=SEoC
our Ty
(Rgen * )
> [e + 1
(A) (B)

Coc R

i =oxj r
“Iefc bc

WHEN COLLECTOR IS OPEN.

iss =°‘ie =ﬂib

U WHEN THE COLLECTOR IS SHORTED
o= e iy e
ouT o 3 Ty
_otc e
e ¥
=r (1-09
(o9}

Fig. 5. Output impedances by the open-circuit short-circuit method: (A) emitter fol-
lower, (B) grounded base, (C) grounded emitter.

sider the circuit of (A) in Fig. 4. Sup-
pose iy flows into the transistor. e;,/iy is
the input impedance. But e;, is given by
the voltage drop across R, This, we
know, is 4,R,, or vi R, To a first ap-
proximation, therefore, the input imped-
ance looking into the base of a tran-
sistor is v times the impedance in the
emitter circuit.

If we look into the transistor between
the emitter and ground in the grounded
base configuration of (B) in Fig. 4, we
can apply the same technique. ¢;, = i,/ Ry
and i, =1,/v. Thus, the impedance look-
ing in at the emitter is the base resist-

ance divided by Y while the imPedglnce
dI1Ce ulviueu Uy WILIE Lulle lipeuallce

looking in at the base is the emitter ve-
sistance multiplied by v.

Unfortunately, things are not quite
this simple. Suppose, for instance, the
circuit of (A) in Fig. 2 is encountered,
and no resistance is present in the emit-
ter lead. The resistances internal to the
transistor must now be examined. They
are small, but sometimes they are domi-
nant. The circuit of (C) in Fig. 4 shows
the transistor internal resistance and
how it is divided between the base and
the emitter. If we proceed as in (A) of
Fig. 4, ry,= e/t =1, +¥r, Similarly,
the procedure in (B) gives 7y, = €;,/%,=
ro+1p/¥v. Usunally, r, is of the order of
100 ohms or so. 7, is abhout 25 ohms,
and can be approximated fairly accu-
rately for small a.c. signals by 26/I,
where I, is the d.c. bias current in ma
when the transistor is operated at room
temperature.

If both internal and external resistors
are present, as is usually the case, there
is no reason why they can’t be lumped
together in caleulations (following the
usual rules for series or parallel circuits
as the case may be).

Note that for the first approximation
the collector cireuit has not even been
considered. This is usually an excellent
approximation, and can be justified by
the fact that the collector resistance is
on the order of 1 megohm or so. Thus,
the collector ecircuit is effectively de-
coupled from the input cirenits.

Output Impedance

So far, Ohm’s Law has given the
input impedance of the transistor in a
siinple and straightforward manner. But
how about the output impedance? It
must be obtained in a slightly different
manner. The technique is called ‘the
open-circuit short-eireuit method,” and
is often better applied on paper than on
actual cirenit elements.

Consider a black box with two wires
coming out of it. We know that inside
the box a generator exists within a net-
work of resistors. First, measure the
open-cireuit voltage. This gives an
equivalent voltage generator. Then, meas-
ure the current which flows when the
output leads are shorted. This current is
obviously hmited by the internal resist-
tance and the generator voltage. Define
a new resistance which is given by divid-
ing the open-eircuit voltage hy the short-
circuit current. If this resistance is
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RESPONSE IN DR

L
saon Q0D

T i FREQUENCY IN CYCLES PER SECOND b .
“Aghe ST meEERFPLEEABRCREEEERRE
. T ————

-

THIS IS THE RECORDED FREQUENCY RESPONSE
CURVE OF A REJECTED AR-3 MID-RANGE TWEETER

Although this curve does not depart from the ideal by more than 2 decibels at any point, the sharp peak at 11,500
Although this curve does not depart from the ideal by more than 2 decibels at any point, the sharp peak at 11,500

cycles is evidence of transient distortion.

The frequency Fesponse of all AR-3 tweeters and AR-2a super-tweeters is recorded and examined critically before
installation. One out of fifteen never makes it to the cabinet.

AR speakers are priced from $89 to $225. They may he heard at AR Music Rooms, on the west balcony of Grand
Central Terminal in New York City, and at 52 Brattie Street in Cambridge, Massachusetts. No sales are made or
initiated at these showrooms.

Literature, including a list of AR dealers in your area, is available for the asking.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts

WWW: amercarradioRietery com
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R R
A'B
V=l
Rp*Rp
v Rp
l [
ARy Ry + Ry
‘A Ry 43 Fa
— and — =
I RA+RB 1 RA+R5

Fig. 6. Current divider.

placed in series with the open-circuit
voltage generator, we have a simple
functional representation of the whole
cireuit. Alternatively, we could use a
current-generator approximation (based
on the short-circuit eurrent) in parallel
with the same resistance.

If we try this idea on the emitter-fol-
lower cireuit, we can get a check on its
validity. We already know the imped-
ance looking into the emitter; the ont-
put impedance should be the same. Con-
sider the circuit of (A) in Fig. 5. If we
open the emitter, the voltage at the base
1S €,0,- 1f we short the emmitter, the cuur-
vent is i, = vé,. Further, i,=e¢,,, divided
by (Ry+7,+Yr,). B, must be, there-
fore, RL:EF r,. This checks with our
previous result. The conclusion we must
draw is this: The output impedance of
the emitter follower is roughly the gen-
erator impedance divided by the current
gam, v.

Now we can attack the collector im-
pedance. This is the most difficult of the

pedance. This is the most difficult of the
lot, but the open-cireuit short-circuit
method provides an excellent approxi-
mation. There are two configurations:
grounded base, with the signal inserted
at the emitter, and grounded emitter
with the signal inserted at the hase. The
first 1s the easier of the two. From the
ciremit of (B) in Fig. 5, the open cir-
cuit voltage is aig.. There is also a very
small voltage due to the base curreut in
r,, but it can be negleeted. The short-
cirenit current is simply ai,. Thus, the
output impedanee is nothing but 7.
This is usually a very high value, on the
order of 1 to 10 megohms. It can be seen
that the grounded-base transistor acts
very much like the ideal eurrent source
described in the textbooks.

For the grounded-emitter stage, the
cireuit of (C) in Fig. 5 is required. The
open circuit voltage is aigr, as before. But
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there is an important difference If the ex-
ternal collector eireuit is open, the emit-
ter current and the base current are the
same., Therefore, we must remember that
the open-cireuit voltage is aiyr,. The
short-cirenit current is i, =B, since
i is mot the same as i, when collector
current flows. The output impedance is

Con GUyT,

Royg=—= Bi gy =r.(1—-a)
‘88 iy i

This is much lower than the outpnt re-
sistance of the grounded-base stage, but
nmueh higher than that of the emitter fol-
lower. This approximation is not as good
as the one for the grounded-base con-
figuration since the voltage drops in the
base and emitter resistors are effectively
larger. However, the approximation is
good enough for most purposes.

The Amplifier Stage

The input and output impedances
of the transistor alone are not enough to
permit satisfactory cireuit design. The
transistor must always be embedded in a
biasing ecircuit, and the biasing ecircuit
will always have some effect on gain. To
see what happens, consider the current-
divider cireuit of Fig. 6. A currvent I
flows in the parallel combination R, and
Ryp. As the calculations show, the ratio
of eurrent in one resistor to the total
current is as the other resistor to the
sum of the resistance. By dividing the
nunierator and denominator of the left-
hand side of the equation by the numer-

ator, a slightly more useful form is ob-
tained :

Ip_ 1

I 1 (Rp/RY)

This points out elearly that most of the
current will flow in Ry only when R,
is nmeh smaller than R,. If Ry is the
load and R, is a bias resistor, the moral
of the story shonld be clear.

As a specifie example, the eircuit of
(A) in Fig. 2 is reproduced in Fig. 7,
along with the equivalent cireuit for
a.c. signals as derived before. If we con-
sider the output cireuit first and assmme
the impedance of the coupling capacitor
is small compared with the sum of the
load and sonrce impedance, the ecircuit
reduces to three resistors in parallel
driven by a current generator. We are
interested in the part of the current
available, Biy, whieh we can get into the
load.

At this point, there is usually a strong
temptation to call R, the load resistor,
by analogy with vacuum tube ecireuits.
Nothing but trouble will result unless
the temptation is strongly resisted. R.
15 a bias vesistor. The load is the next
stage or a londspeaker or some such.

Thus, the output impedance of the
grounded-emitter stage, as opposed to
that of the grounded-emitter transistor,
is R, in parallel with #,(1 - ). This is
the impedance the load sees looking back

(Continued on page 93)
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Fig. 7. Calculations for simple amplifier.
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Just Married

To share a chassis: the PiLoT 602 Stereo receiver and Multiplex!

America’s most popular Stereo receiver—the
PiLoT 602—now available. with built-in Multiplex.
The new PILOT 602S (S for Stereo) is the perfect
The new PILoT 602S ($ for Steréd) is the perfect
instrument for any system. The 14 control Stereo
preamplifier insures complete flexibility in repro-
ducing radio, records or tape. The 30 watts delivered
by the Stereo amplifier is more than enough to drive
any speaker system. An FM/AM tuner and the most

— e E——

PiLoT 602M FM Multiplex Stereo receiver. For those who
want all of the features and power of the 602S but do not
require AM reception, the PILOT 602M represents the greatest
value ever offered. PiLoT 602M complete with cover, $249.50

AUDIO e OCTOBER, 1961

advanced Multiplexer yet designed give you FM or
AM Monaural reception, FM/AM Stereo reception
and FM Stereo reception. And, all of this in one
and 'FM Stereo reception. And, all of this™in one
single instrument that is still the most compact,
coolest operating unit available. UL listed, too.
Simply add a pair of speakers and a record changer
or turntable and you're ready to enjoy music at its
finest. PILOT 602S complete with cover. .. $299.50

pflof Radio Corporation
37-42 - 36th Street
Long Island City 1, New York

Please send me information on the new Pilot 6028
and 602M

Name__ _

Address_ — s

WWW_ amerncarradiohistery com
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FM Sweep Alignment Unit—
Austerity Model

ALLEN R. GREENLEAF~

To receive FM-stereo in low signal areas it is important that the tuner be properly
aligned. Here is a sweep alignment unit which can be built from your junk box.

FTER SUCCESSFULLY assembling a
commercial 3-in. oscilloscope Kkit,

the writer had a hankering for a
sweep generator with which to align
the intermediate frequency transformers
and diseriminators of my FM tuner. The
“Jimk-box Alignment Unit” (auprio, De-
cember 1960) provides data that can
be plotted to provide a fregnency re-
sponse curve, but with a sweep genera-
tor, the frequency response ecurve ap-
pears directly on the oscilloscope secreen.
It was decided to make the width of
sweep 10.2 to 11.2/me, which is 500 ke
on each side of the 10.7-me center fre-
queney; this should be more than ample

*P. 0. Box 160, Times Square Stalion,
New York 10, N.X.

to check the response curve of any M
tuner. By vestricting the required sweep
to this range it is possible to omit much
of the switehing that is required in com-
mercial sweep generators that are de-

200 pf 220k
3 &
o o
a = 5
< IN3AY 100k 3
-+ e
w o]
3 3

Fig. 2. Schematic diagram of demodula-
tor probe.
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Fig. 1. Schematic diagram of sweep generator and 10.7 Mc fixed marker oscillator.
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signed to cover a number of bands. It
is unnecessary also to obtain the sweep
frequencies by using both a fixed-fre-
quency oscillator and a tunable oscilla-
tor to produce a beat frequency; a
single oscillator tunable over a fre-
quency range somewhat greater than
10.2 to 11.2 me is sufficient.

A considerable amount of literature,
both books and magazines, was read, to
learn as much as possible abont the con-
strnetion of sweep generators. One type
ntilizes a small loudspeaker “skeleton”
connected to the 6.3-volt line which
changes the indnectance of the sweep cir-
cuit by moving an iron slug in or ont
of a coil at a rate of 60 e¢ps. Another
variation of this moves a plate or plates
of a capacitor to change the eapacitance
of the cirenit at the 60-cps rate. Use of
either of these methods presented too
many mechanical difficulties for a tyro
constructor. A sweep generator based
on a reactance tnbe is mechanically
simpler, but looks rather complicated
electronically. Then information ap-
peared about the new voltage-variable
capacitors; this looked like a simple
and practical method of sweep-tuning
an oscillator. After T obtained such a
unit experimentation started on an em-
pirical basis. The original intention was
founse, the, SInnkchax Unif . ag.a.markes
to use the “Junk-box Unit” as a marker
generator for the sweep generator; but
later I decided to build a duplicate
marker generator on the same chassis
with the sweep generator.

My junkbox supplied the metal case,
chassis, power unit, 12AU7 and 12AV7
{ubes, and a number of odd parts from
a discarded commercial r.f. generator.
Because the junkbox contained only a
single-gang capacitor of suitable capaci-
tance range, the marker generator is
connected as a Hartley oscillator; other-
wise 1t 1s essentially the same as the
“Junk-box Unit.” The only requived
parts that were not available in the
Jnnkbox were the Varicap (PSI, V-20)
a new 8- by 10-in. aluminum panel to
fit the r.f. generator case, and, as a
later addition, a 10.7-me erystal and its
socket.
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Jensen/s New 3-P Speaker Systems
Make Sound Better 7 Ways!

The new Jensen 3-P Speaker Systems make possible
improved, smoothly blended, transparent sound
PLUS new flexibility in speaker placement never
thought possible. You may choose from decorator
styling in shelf size . . . or space-saving contemporary
slim shelf and super-slim panel—a mere 3%§” from
front to back. Seven engineering advances make 3-P

Speaker Systems incomparably better:

sound radiation.

vibrational modes.

closure acoustics.

quality.

1
i

H

SPECIFICATIONS

Frequency Range: from as low as 20 cycles to beyond
audibility. Crossovers: 600; 4,000; 10,000 cps. Power
Rating: Speaker 25 watts. Higher rated amplifiers may
be used when adjusted to reasonable room levels. Adequate
living room level with 12-15 watt amplifier. Impedance:
8 obms. Control: H-F balance.

WRITE FOR NEW CATALOG 165-G

en’e MANUFACTURING COMPANY
DIVISION OF THE MUTER CO.
6601 S. Laramie Avenue, Chicago 38, lilinois

L ]
Jenoen In Canada: Renfrew Electric Co., Ltd., Toronto
RELEAELGEN  1n Mexico: Universal De Mexico, S.A., Mexico, D.F.
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Flat plane woofer radiator—100% effcctive for
Molded POLYTEC* woofer piston—suppresses

POLYTEC*radiators...better,in ALL channels.

Piston diameter more precisely matched to en-
Improved transient response—better sound
5 ALL-NEW SPEAKERS :j
i
1

in kit farm ot €07 KM
in kit form at $97.50)

3-P/1 Slim Shelf. Oiled Walnut, 13%4" H; 25" W; 54" D

New slim components give FULL SIZE sound. $119.50

. all with POLYTEC* radiators, complement cach other for a new smoothly
blended coverage of the complete frequency range. Includes the new 3-P
104" woofer; a special 8" midrange; two newly developed tweeters; the sen-

sational SONO-DOME* Ulira-Tweeter, and crossover network. (Available J
il

3-P/2 Super-Slim Panel. 3-P/3 Decorator Shelf,
Oiled Walnut, 283%" H; Danishin Walnut, Cherry

2114 W; 334" D—$139.50 Provincial, Mahogany Traditional,

164" H; 254" W; 1134 D—$159.50.

Utility unfinished—$129.50

*T.M.
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1 A

Fig. 3. Schematic

diagram of vari-

able marker gen-
erator.

Sweep Generator

Figure 1 1s a schematic diagram of
the sweep generator plus the 10.7-me
crystal oscillator; the dashed lines en-
close the portion of the diagram that
pertains to the crystal oscillator. One
triode section of the 12AUT tube is used
as the sweep oscillator; the other sec-
tion is connected as a cathode follower
for the sweep outpumt. Output voltage
is controlled by potentiometer, R;, and
output is through a 50-ohm concentric
cable, terminated by the 51-ohm resistor,
R, at the panel eonnection, and by an-
other 51-ohm resistor at the output end
of the cable.

The oscillating circuit comprises in-
ductor L, the Varicap, and the fixed ca-
pacitor C;. The values of L and C;
determine the maximum range through
which the Varicap can vary the reso-
nance frequency of the cireuit. The in-
nanee Irequency or the circuit. L'he -
ductor L was wound with No. 26 en-
ameled wire on a slug-tuned eoil form
of 34-in. diameter, with enough turns
(37) to provide a sweep range greater
than the desired 10.2 to 11.2 me. The
tap is at 20 turns from the ground end,
but that is by no means critical. With
the oscillating cireuit completed, it was
found that the flatness of the output
was determined primarily by the value
R,p. Various values of R,, were tried,
until a nearly flat output was indicated
on the oscilloscope sereen; 8200 ohms
was found suitable, although that value
is not critical. Using that value of re-
sistance, the slug of the coil was ad-
Justed slightly until the pattern on the
oscilloscope screen showed the fixed 10.7-
me marker in the center of the pattern.

The desired width of sweep is ob-
tained by adjusting the potentiometer,
R,. The value of R, is not critical but
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Fig. 5. Rear view of generator.

should be high enough so that it does
not impose undue eurrent drain on the
6.3-volt filament transformer; the 900-
ohm load shown draws only 7 ma.

Plate voltage on all tubes is about 90
volts.

The sweep of the sweep generator
and the sweep of the oscilloscope must
be in phase. The writer’s oscilloscope
provides an internal sinusoidal sweep
that is brought into play by setting the

“swecp selector” to LINE; then correef
phasing is effected by use of the oseil-
loseope SYNC/PHASE control. If the os-
cilloscope that is to he used with the
sweep generator lacks the internal sinn-
soidal sweep, a separate phasing device
must be used, or one must be incorpo-
rated in the sweep generator structure.
In the initial setup of the sweep genera-
tor it was found that a double marker
appeared. Finally a literature reference
was found that showed a network simi-
lav to the one which ecomprises R,, Ry,
and O, Addition of this network pro-
duced a single marker pip, and at
the same time produced return-trace
blanking.

In the preliminary testing, the sweep
generator was connected to the oscillo-
scope through a demodulator probe, be-
cause the frequency response of the os-
cilloscope extends only to 5.5 me. Figure
2 is the diagram of the modulator probe
that was used. If no probe is available,
a similar network can be made for the
purpose.

Fixed 10.7-Mc Marker

The fixed-frequency 10.7-mec ecrystal
marker oscillator is coupled to the sweep
oscillator through E, and C,. If the
coupling is too tight, the 10.7-me pip 1is
so large that it distorts the oscilloscope
pattern, and the smallest capacitor avail-
able, 2.2 pf, still produced excessive
coupling. Insertion of resistor B, in
series with a €, of 10 pf reduced the
size of the pip to usable proportions.
The value of R, was determined by cut-
and-try; perhaps a variable resistor for
I, might offer some advantages.

Variable Marker Generator

This is a Hartley continuous-wave
oscillator (#ig. 3) that is used to put a
marker on the response curve at any
desired pomt over the range of 10.2
to 11.2 me. If is coupled to the sweep
Lo Il.& e LTS codpleu w Tk Sweep
oscillator at the point marked X on
both diagrams. In Fig. 3, the induetor
L, covers the 10.2 to 11.2 me range; in-
ductance L, covers a range of 29 to 36
me, so that the third harmoniec covers
the FM range of 88-108 megacycles.
The center position of the 2-civeunit, 3-
position rotary switch is left blank, so
that it is possible to view the response
curve on the oscilloscope screen with
only the fixed 10.7-m¢ center marvker in
place. With the switch in this position,
the sweep width and output, and the
controls of the oscilloscope (eonnected
to the sweep generator through the
modulator probe) are adjusted to give
a symmetrical curve of desired height
and width. Then the switeh is turned to
the 10.2 to 11.2 me position, and the
output of the marker generator is ad-
justed to produce the smallest marker

(Continued on page 89)
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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

nerformance of anv jnchriment in I‘hp an iBlp ranoe i« cfrnno‘lv
pertormance 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 engineered 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 III, a new FM
cartridge was developed which embodies every critical tuner
element in one compact unit. It is completely assembled at the
factory, totally shielded and perfectly aligned. With the cart-
ridge as a standard and the two D’Arsonval tuning meters, the

Build the Very Best CITATION KITS by [l kardon

problem of IF alignment and oscillator adjustment 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 include pack-
aging of small hardware in separate plastic envelopes and

mmm[ing 0] resis[ors ;mg congensers on sne(‘.ial comnonent cards.
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-10,
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y.

The Citation I11 FM tuner—kit, $149.95; wired, $229.95. The
Citation III MA multiplex adapter—factory wired only, $89.95.
The Citation III X integrated multiplex tuner—factory wired,
$319.90. All prices slightly higher in the West.

The
Citation

ur
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THIRTEENTH ANNUAL CONVENTION

Following is a complete list of papers to be

presented at the fourteen technical sessions.

Monday, October 9

9:30 a.m. STUDIO EQUIPMENT

R. A. Isberg, University of California,
Chairman

A New Universal All-Purpose Audio
Equalizer

Stephen TF. Temmer, Gotham Audio
Corporation

A Universal Recording Console
A, B. Clapper and J. C. Cunningham,
Universal Recording Corporation

Transistorized 3-Channel Mixing Cousole,
for Simultaneous FM Multiplex and AM
Broadcasting:
Philip C. Erhorn, Audiofax Associates,
Inc.

An Adventure In Graphic Equalizer De-
sign
Arthur C. Davis, Langevin, Division of
Sonotec, Inc.

A New Automatic Control for Maximum
Andlo Level
A, Kaiser and B. B. Bauer, CBS Labora-
tories

1:30 p.m. PSYCHOACOUSTICS

J. Donald Harris, U.S. Naval Medical
Laboratory, Chairman

The Practlcing Audiologist—Audio’s Poor
Relation
R. William
versity

Stanmyre, Syracuse Uni-

Equipment Used in Testing Hearing of
the Mabann Tribe in the Sudan, Africa
Moe Bergman, Hunter College

The Inflnence of Organic Pathology on
I{ggring:A_lfl-(}ilin_ Requnirements
The Inflnence of Organic Pathology on
Hearing-Ald-Gain Reqnirements
Donald M. Markle, Seton Hall Univer-
sity

Prineciples and Technigues of Measuring
Hearing by Bone Conduction
Cecil K. Myers, U.S. Naval Medical Re-
search Laboratory

The Measurement and Eifect on Intelli-
gibility of Transient Distortion
Jack Curtis, The C. W. Shilling Audi-
tory Research Center, Inc.

Intensity-Duration Trading Relationships
in Human Auditory Fatigue
Paul Herman, The C. W. Shilling Audi-
tory Research Center, Inc.

Relations Among Aftereffects of Acousiic
Stimulation
Patricia A. Ilelsey, The C. W. Shilling
Audio Research Center, Inc.

Speech Reception and the Electroaconstle
Responses of Hearing Aids
Dean Clack, The C. W. Shilling Audi-
tory Research Center, Inc.

The Symbiosis of Psychoacoustics and
Engineering
J. Donald Harris, U.S. Naval Medical
Research Laboratory, Groton, Conn.
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7:30 p.m. MUSIC
Edmond G. Dyett, Jr., H. H. Scott, Inc.

IFurther Progress with Colorless Artificial
Reverberatlon
M. R. Schroeder, Bell Telephone Labo-
ratories, Inc.

Aid to Music Composition Employing a
Random Probability System
Harry F. Olson and Herbert Belar,
Laboratories

RCA

Control Console for Munlti-Spealer Pres-
entations of Electronic Musie
Peter Mauzey, The Ilectronic Music
Center of Columbia and Princeton Uni-
versities

Musical Aspecls of Synthetle Reverbera-
tion
John Kellner, the
Organ Co.

Aeolian-Skinner

Instrumentation Needs for Research in
Musical Acoustics
Andrew G. Pikler, U.S. Naval Medical
Research Laboratory

Doppler Type Organ Tone Cabinet
W. V. Machanian, The Wurlitzer Co.

Tuesday, October 10

9:30 a.m. LOUDSPEAKERS

John Preston, RCA Laboratories,
Chairman

A Two Speaker, Acoustically
Single Enclosure Stereo System
J. H. Riggs, The Wurlitzer Co.

Coupled,

Londspeaker Enclosure Walls
Peter W. Tappan, Warwick Manufac-
turing Corp.

Mhya N~n Yo Qunnlone

s T s

turing Corp.
The Open Back Spealker

Saul J. White, Audax/Rek-0O-I{ut Corp.

On the Transient Response of Ideal
Crossover Networks
J. Robert Ashley, Sperry Rand Corp.

Considerations of Speaker Size vs. Cabi-
net in Low-Frequency Reproduction

Victor Brociner, University Loud-
speakers Inc.
Distortion Measnrements of High-Fre-

gqueney Loundspeakers
Philip Kantrowitz, Sonotone Corp.

1:30 p.m. OCEANOGRAPHY AND
UNDERWATER SOUND

Lawrence A. Gregory, Hudson Labora-
tories, Columbia University, Chairman

Sound—The

Ocean
Lawrence A. Gregory, Hudson Labora-
tories, Columbia University

Test Probe to Sense the

Some Low-Frequeney Water-Borne
Sound Generators
Peter Weber, Hudson

Columbia University

Laboratories.

Hydrophones—The Acoustic Sensing De-

vices for the Deep and Shallow Oc¢cans
IEdward O’Neill, Hudson Laboratories,
Columbia. University

The Absolute Calibration of Hydrophones
for Deep Sea Use
Leslie Mike, Hudson Laboratories,
Columbia University

Auditory Problems in Sonar Work
George Retholtz, U.S. Naval Medical
Research Laboratory

Instrnmentation in Oeeanographic Re-
search—Hydrophone Instrumentation
T. C. Pappas and H. Sonnemann, Hud-
son Laboratories, Columbia University

Instrumentation in Oceanographic Re-
search—=Signal Processing
Julius Woolf, Hudson Laboratories,
Columbia University

Reverberation in Rooms aud in the Sea
R. J. Urick, U.S. Naval Ordnance Labo-
ratory

The Remote DMeasurement of Physical
Parameters of the Ocean by Means of
Acoustie Telemetry
Wm. Branscomb and I. Weisman, Hud-
son Laboratories, Columbia University

Advanced Processing Techniques for the
Resolution of Acoustic Signals from the
Ocean
Ross Willilams, Hudson
Columbia University

Laboratories.

7:30 p.m. MICROPHONES AND
EARPHONES

Robert W. Carr, Shure Bros, Inc.
Chairman

A New Stereophonic Ribbon Microphone
m Tane nrnA NInfonn

NTaAcnn

A New Stereophonic Ribbon Microphone
E. R. Madsen, Bang and Olufsen

Design and Performanece of a new Sound
Measnrement Mierophone
Austin Brouns, Shure Brothers, Inc.

Standardizing the Measurement of Miero-
phone Characteristles
Lee P. Hagey, Electro-Voice, Inc.

Some New Techniques in Ceramie Micro-
phone Design
Cr. Sioles, A. Schwartz,
CBS Laboratories

B. B. Bauer,

Design Criteria Leading to the Develop-

ment of a New Condenser Micerophone
Stephen . Temmer, Gotham Audio
Corporation

A High Quality Electrostatic Xarphone

A, M. Sessler and J. E. West, Bell Tele-
phone Laboratories, Inc.

Wednesday, October 11
9:30 a.m. SOUND REINFORCEMENT—I

13, M. Oliver, Hewlett-Packard Co.
Chairman
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SOUNDREONUTINSY

ONLY THESE TWO NEW E-V
LINE RADIATORS OFFER
"LINE SOURCE" ADVANTAGES
AT ALL FREQUENCIES!

Now, from the laboratories of Electro-Voice, come
two new sound columns that are the . ..

FIRST to provide truly uniform level
throughout 160°!

FIRST to provide a choice of 30° or 60°
vertical coverage!

FIRST to eliminate high-frequency beaming
on-axis!

FIRST to eliminate high sound output at
ends of column at all frequencies!

In exhaustive field testing, the new Electro-Voice
LR4 and LR4S Line Radiators proved their ability
to provide more uniform sound quality . .. more
uniform sound level over a wider area than any
standard column. And feedback was reduced from
3 to 15db, with a resulting increase in available
sound level over conventional speakers.

NEW LR4 LINE RADIATOR

Exclusive concave shape* controls phasing to
provide uniform sound distribution at every
frequency . . .and assures 60° vertical dispersion
essential where speakers must be placed high, yet
cover a large audience. Ideal for large theaters,
cathedrals, coliseums ... especially where
microphones are located directly below speakers
and low output at ends of column is vital.
Twelve 4" cone speakers. Wood cabinet, 49"
high; 7" wide; 13" deep. Neutral Mesa Tan
Sfinish. Power handling 25 watts program.
Response 200 to 10,000 cps. Dispersion 160° x
60°. List each $115.00.

NEW LR4S LINE RADIATOR

Exclusive E-V electrical filter* in this straight
column cuts out end speakers as frequency rises . . .
this reduces feedback by eliminating ‘“lobes™ at
ends and back of column...and allows greater

freedom in microphone placement. Vertical cover-
aan limited tn AN°, Perfect for low-ceilineed roome
age limited to 30°. Perfect for low-ceilinged rooms
such as night clubs or restaurants where precise
control of coverage is needed.
Twelve 4" cone speakers. Completely weather-
proof metal cabinet, 52" high, 74" wide, 414"
deep. Neutral Mesa Tan finish. Power handling -
25 wartts program. Response 200 to 10,000 cps. ‘" .
Dispersion 160° x 30°. List each $125.00. ., 1™
*Patent applied for. 5

HORIZONTAL DISPERSION VERTICAL DISPERSION

ST, =
/F - \ Level reduced 3o
{l up to 20 db -
1 at ends over i
Wi entire range. i
%

i
] y
The smart move /n sound columns ... Electro-Yoice [S £ 55 GRS XOIERINT Db ifj015°A

Buchanan, Michigan

Line Radlators —
lators — products ofcreatlve_ sound research, Please send full technical information on E-V Line Radlators.

Name.
ELECTRO-VOICE, INC. ‘ Tt
Commerclal Products Divislon, Buchanan, Michlgan | oSz -
City. State.
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Improvement of Feedback Stability of
Public Address Systems by Frequency
Shifting
M. R. Schroeder, Bell Telephone Labo-
ratories, Inc.

A Simple Frequency Shifter to Improve
Feedbaclt Stability in Public Address
Systems
A. J. Prestigiaocmo and D. J. Maclean
Bell Telephone Laboratories, Inc.

%n Artificial Vibrato for Entertainment
se
. K. Harvey and D. J. MacLean, Bell
Telephone Laboratories

Influence of Transmission Error on For-

mnt Coded Compressed Speech Sigmals
8. Joseph Campanella, D. C. Coulter,
R. Irons, Melpar Inc.

A Cordless Voice-Assist System for a
Small Audiforium
D. E. Thomas and F. K. Harvey, Bell
Telephone Laboratories, Inc.

High Quality Language Laboratory
W. F. McAllister, Elliston, Hall, Mc-
Allister & Stockwell

An Electronic Sonnd Absorber
John C. Bleazey, R.C.A. Laboratories

1:30 p.m. AUDIO INSTRUMENTS

Richard H. Ranger, Rangertone, Inc.
Chairman

Sonalarm—A New Concept in Monitoring
and Conlrol Systems
E. G. Dyett, Jr., H. H. Scott, Inc.

Acoustie Stimulus Generator for Psycho-
logical Research
John A. Cooley, National Institute of
Mental Health

A Modern Wave Analyzer

B. M. Oliver, Hewlett-Paclkard Com-
pany

A New All-Transistor Sound Meter
T. W. Pickett and E. G. Dyett, Jr.
H. H. Scott, Inc.

A Transistorized Tone Burst System for
Transient Response Testing of Loud-
speakers
Maurice J. Whittemore, Jr., Delco Radio
Division, G.M.C.

A New Transistorized RC Oscillator
David S. Cochran, Hewlett-Packard
Company

A New ASA Standard Sound Level Meter
D. Bruce Langmuir, H. H. Scott, Inc.

A Transistorized Wow and Flutter Meter
%}rant Laughlin, Fairchild Associates
nc.

T e P T e i ot 2 ey ~ e v

Development of a Low Loss, High Preci-
sion Permeameter for the Evaluation of
High Energy Permanent Magnets
nets
David W. McGann, U.S. Magnet and
Alloy Corp.

7:30 p.m. SOUND REINFORCEMENT—II

. K. Harvey, Bell Telephone Labora-
tories, Inc.
Chairman

A Curved Line Source for Sound Rein-
forcement
William Dill, Electro-Voice, Inc.

Performance Characteristics

speaker Arrays :
..Ta.mes . Novak, Jensen Manufactur-
ing Co.

of Loud-

The Linear Column “Line” Spealer
V. J. Skee, Electronic Applications, Inc.

Sound System Specifications
David Kaye and David L. Klepper, Bolt,
Beranek and Newman

Sonund Survey by Engineering Sound Con-
tractors

Donald B. Davis, Altec-Lansing Corpo-
ration
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Thursday, October 12

9:30 a.m. DISC RECORDING AND
REPRODUCTION

Gilbert IF. Dutton, Electric & Musical
Industries, Ltd.
Chairman
Absolufe Calibration of
Records
Arnold Schwartz, CBS Laboratories

Suspension of a Westrex 3-C Stereo Cut-
terhead Without Advance-Ball
Lew Whittier, Olmstead Sound Studios,
Inc.

Phonograph

Problems Concerning the Influence of the
Vertical Tracing Angle on the Reproduc-
tion Quality of Sfereo Records

E. R. Madsen, Bang and Olufsen

Advanced Photomicrographic Method for
Studies of Groove Topography and the
Effects of Stylus Tracing
John M. Facq, Fabric Research Labo-
ratories

Auntomatic Disc Mastering Channel
John Mosely, Scully Recording Instru-
ments ‘Corp.

The Quest for an Ultralightweight Phono-
graph Picknp—IL
I, V. Hunt, Harvard University

The Design and Performance of the EMI
Integrated Stereo Picknp and Arm
P. J. Pyke, Klectric and Musical In-
dustries, Ltd.

1:30 p.m. TAPE RECORDING AND
REPRODUCTION

Benjamin B. Bauer, CBS Laboratories,
Chairman

A New Thin Construetlon Instrumenta-

tion Quality Sonnd Recording Tape
Edward Schmidt, Reeves Soundcraft
Corp.

Applications and Limltations of the New
Magnetic Recording Model
C. D. Mee, CBS Laboratories

Some Studies on the Rednction of Head
Wear Caused by Magnetic Tapes and a
Test Device for Measuring the Relative
Hecad Wear on a Simulated Head.
Albert L. Tufano and Guiles Flower,
Jr., Dictaphone Corporation

A Talking Clock
Richard H. Ranger, Rangertone, Inc.

Absolute Method for Aligning Magnetic
Recording Track Using Electrical Tech-
nigne
F. Slaker, W, Guckenburg, F. Comerci,
CBS Laboratories
CBS Laboratories

The Measurement oi Flutter
John G. McKnight, Ampex Audio Co.

Approaches to Wide-Band, High-Resolu-
tion Magnetic Recording
J. G. Woodward, RCA Laboratories

A High Performance Master Tape Re-
corder with Novel Operating Features
V. J. Skee, Electronic Applications, Inc.

Automated Modal Sequencing Operation
of High Speed Tape Duplicatlon Equip-
ment

Sanford TINisher

Friday, October 13
9:30 a.m. AMPLIFIERS

Daniel R. von Recklinghausen, H. H.
Scott, Inc.
Chairman

Design of a 100-Watt Stereo Power Am-

plifier for a Console Phonograph
Edward M. Lanzara, General Electric
Co.

Use of Leakage Inductance in Audio De-
sign
Norman ¥. Crowhurst

The Relationship of the Measurements of
an Amplifier and its Listenlng Quality
Murray Barlowe, Harman Kardon, Inc.

Design Aspects of Transistor Power Am-
plifiers )
Robert F. Chase, Clevite Transistor

A Low Noise Transistor Amplifier
William T. McKay, Transitron Elec-
tronic Corp.

A High Current Regulated Power Supply
for High Power Transistorized Audio
Amplifiers
William R. Coakley, Transitron Ilec-
tronic Corp.

Pransistor Preamplifier P’ower Snpply
Reguirements .
Walter Ira Weiss, Transistor Devices,

Inc.

1:30 p.m. FM-STEREO MULTIPLEX

Norman Parker, dMotorola Inc.
Chairman

Criteria for Compatible AM-FM Stereo
as an Interim Method lor Compatible
Multiplex Stereo
Floyd K. Becker, Bell Telephone Labo-
ratories, Inc.

Andio Considerations for Stereophonic
Broadeasting
R. W. Burden, Burden Associates;

S. E. Frohock, Nemo Audio Associates

The New FM-Stereo Broadcasting Sys-
tem—How to Understand the FCC Speci-
fications and Generate the Composite
Sigmal
A. Csicsatka and R. M. Linz, General
Electric Co.

A Doubler Adapter for FM-Stereophonic
Reception
R. L. Miller, General Electric Co.

Multiplex Stereo FM Tuners and Adapt-
ers
Daniel R. von
Scott, Inc.

Recklinghausen, H. H.

Transistor Frout Ends for FM Tuners
T, C. Lawson, Philco Corporation

A Compatible FM Multiplex System for

Stereophonic Television Transmission
Willlam S. Halstead, Multiplex De-
velopment Corp., Richard W. Burden,
Richard W. Burden Associates

A Multiplex Stereo Generator
Daniel R. von Recklinghausen and T.
W. Pickett, H. H. Scott, Inc.

An FM-Stereo Modnlator for Use

FM Signal Generators
John P. Van Duyne.
Corp.

with

Boonton Radio

7:30 p.m. STEREOPHONICS

M. R. Schroeder, Bell Telephone Lahb-
oratories, Chairman

Compatible Monoplhoniec Reproductions
from Stereophonic Disc Reecords
EL. F. Olson, RCA Laboratories; H. E.
Roys, RCA Victor Record Division

The Assessment of Two-Channel Stereo-
phonic Reproduction Periformance in
Studio Monitor Rooms, Living Rooms,
and Small Theatres
Gilbert . Dutton, Electric and Musical
Industries, Ltd.

Phasor Analysis of
Phenomena
B. B. Bauer, CBS Labhoratories

Compatibility Problems in Two-Channel
Stereophonic Recordings
F. X. Harvey, Bell Telephone Labora-
tories Inc.: Edward H. Uecke, Capitol
Records

Some Stereophonic

Practical Sterco Reverberation for Stndio
Recording
John Davis, Inc.

Capitol Records,

Stereophonic Earphones—II
B. B. Bauer, CBS Laboratories
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the year’'s most wanted components..
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RP200 Fun Couple FM/AM, 40 watt, Stereo Receiver $299.95*

Top quality, handsome styling . . . and the Industry's

q 3 1 J 3 ] A TP200 Fun Couple FM/AM Stereo Tl_me[
ﬁ'oﬁquall‘tﬁ‘naﬂdsom‘e’Styung .. .and the Industry"s B R EREEE U GEAEE

TP200 Fun Couple FM/AM Stereo Tuner

first complete line of receivers and tuners with built- ... Noise Free reception in weakest
. # A i’ areas. Pair it with the AP200 for a
in Multiplex...all from BOGEN, the only major high matchless system. $199.95*

fidelity manufacturer with five years experience in the
production of commercial Multiplex receivers.

For example, take just one unit from the all-new '——g? @ 6 é 4
Stereo Line . . . the superb RP200 Fun Couple receiv- g Y e

er. Inspired by the novel “‘the fun couple,” and dedi- ﬁﬁ%g? i \o'gt;rngﬂmag?gglﬁefllg[ﬁgygg’d
cated to fun couples everywhere . ..the RP200 offers  control at a modest price.  $154.95*

compact, contemporary design, unexcelled perform-  oyeq muntiplex adapter

itivi . ..designed especially
ance, sen5|t.|v1ty, bala_nce, and many features found .. des Padldiin
only in receivers costing far more. Bogen equipment cur-

rentllyi ix; l;se 5 il bu(}
= o f excellen or any goo
The all-new Bogen Stereo Line is the result of 30 quality receiver or tuner.

mhy o . A Self-powered with exter-
years leadership in the precise art of sound engi- nal connections. Com-

neering. Write for the BOGEN Stereo Hi-Fi Catalog.  fifeé dage. °'g59.50+

*Prices slightly higher In the West

BOGEN-PRESTOZ

Desk A-10 — Paramus, N. J, « A DIVISION OF THE SIEGLER CORPORATION

SIEGLER
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Patent Loss by Prior Use or Sale

ALBERT WOODRUFF GRAY*

“Public use” of an invention for more than a year forfeits the inventor’s right to a patent.

AW EMBODIED IN A COMMENT once
l made by Justice, later President

Taft, destroyed in a recent case the
patent monopoly of the Armour Re-
search IPoundation of the Illinois Insti-
tute of Technology and its licensee, the
Minnesota Mining & Manufacturing Co.
in magnetic recording tape material
with the dismissal of the action for in-
fringement. brought by those organiza-
tions against C. K. Williams & Co. and
others for the use of that invention.

“Any practice by the inventor and
applicant for a patent,” Justice Taft
asserted, “‘through which he deliberately
and without excuse postpones beyond
the date of the actual invention the he-
ginning of the term of his monopoly and
thus puts off the free public enjoyment
of the useful invention, is an evasion of
the statute and defeats its beneficent
aim.”t

This statute, as it is today, provides
that a person shall be entitled to a
patent unless the invention was in publie
use or on sale in this country more than
a year prior to the date of the applica-
tion for a patent in the United States.2

In April 1946 the Minnesota Com-
pany had consulted the Armour Re-
search I'oundation in relation to its in-
terest in this magnetic recording tape,
for which later a patent was issued. Sub-
sequently the patent application that in
this suit was claimed to be infringed,
was filed, but filed on July 25th of the
following year, approximately fifteen
months after the incident in which this
months after the incident in which this
material had been submitted for consid-
eration to the Armour Research Founda-
tion.

Later, but over a year prior to the
filing of the patent application, Armour
had supplied the Minnesota Company
with ten pounds of the material. The
court, in its application of this law to
the circumstances, said:

“Whether the use of an invention is
public or private does not necessarily
depend upon the number of persons to
whom its use is known. If an inventor,
having made his device, gives or sells it
to another to be used by the donee or

* 112-20 Seventy-Second Drive, Forest
Hills, N.Y.

1 Woodbridge v. United States, 263 U.S.
50, Nov. 12, 1923,

2 35 U.8.C.A., Sec. 102(b).
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purchaser, without limitation or restric-
tion or injunction of secrecy, and it is
so used, such use is public. The patented
oxides and their use as a magnetic tape
recording media were in public use more
than one year prior to the application
for patent.”?

When the appeal of the Armour Re-
search Foundation was decided recently,
affirming this decision, the appellate
court emphasized an exception that has
been introduced by the courts in the ap-
plication of this statute.

It had been argued on this appeal
that the transaction between Armour
and the Minnesota Company has been
merely an experimental use and not the
public use prohibited by the patent
statute, no money had changed hands
and no commercial dealings were in-
volved.

“The question is not without diffi-
culty,” said that court, “While a publie
use more than a year prior to the appli-
cation date would defeat a patent, an
experimental use would not.” To this
the court added the conclusion that,
“There was sufficient creditable evidence
to support the conclusion that the use of
these oxides was a public use.”

Interpretation of this phrase, ‘public
use’ as used in the patent law was made
very recently in a case before the United
States court in California. Involved in
that controversy were jet propulsion
parts sold for use in government con-
tracts prior to the filing of the applica-
tion for a patent for this equipment.
tion for a patent for this equipment.
There, m ruling that such a sale invali-
dated the patent, it was asserted by the
court,

“Restricted or secret sales do not re-
sult in ‘public use’ This protects the
inventor against having a sale for experi-
mental purposes turned by others with-
out his consent into a public use.

“However, as stated in an old case:
‘Any attempt to use it for a profit and
not by way of experiment for a longer
period than two years hefore the appli-
cation, would deprive the inventor of
his right to a patent.”*

‘When a suit for infringement was
brought some years ago against the

3 Armour Research Foundation v. C. K.
Williams & Co., 280 Fed. 2d 499, August
30, 1960.

4 Piet v. United States, 176 F.S. 576,
September 8, 1959.

R. C. A. Victor Company for an alleged
infringement of the patent of a variable
electrical resistor, issued in October,
1933, the defense was interposed that this
patent device had been in public use and
on sale in numerous instances more than
two years prior to the filing of the appli-
cation for the patent. At that time the
statutory prohibitory period was two
instead of the present one year.

Two and a half years before the ap-
plication of the inventor was filed,
switches of this type had been manufac-
tured for the Simplex Radio Company
of whieh this patentee was then pres-
ident.

“The elear inference from this testi-
mony,” said the ecourt holding the patent
on which this action had been based, to
be invalid for prior use, “is that his
company after it had ordered and re-
ceived some seventy-five snap switches
for use in combination with variable re-
sistors, must have installed a number of
these combinations in radio receiving
sets prior to the application for this
patent.”

The federal appellate court, when this
decision was affirmed, made the comment
“While it is true that to establish public
use or sale the evidence must be con-
vineing beyond a reasonable doubt, it
has been held that a single sale of an
article more than two years prior to the
application for the patent is all that is
required by the statute.”

To this was added the further state-
ment, that, “A number of decisions are
nient, that, “A number of decisions are
to the effect that the statute does not re-
quire a completed sale but that placing
on sale is sufficient.”s

Nor is the protection of the patent
owner from infringement by others de-
nied only for a sale or a “public use”
more than a year prior to the applica-
tion for the patent. By the courts this
seetion of the patent law has been inter-
preted with no intermediate shades.

Improvement for a method for mani-
folding had been offered for sale to a
Stock Yards Company in Chicago. Later,
when application was made by the in-
ventor of this method for a patent, op-
position was offered by another inventor
of a similar method on the ground that

(Continued on page 92)

5 Maibohm v. R. C. A. Vietor Co., 135
F.S. 901: 89 Fed. 2d 317, April 6, 1937.
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designed by Marion Heuer...
furniture by Harvey Probber..
by Shure... . piano by Baldwin..

v v

. fabrics by Boris Kroll, hi-fi/stereo amplifiers and
preamplifier by Marantz, automatic turntable by
Garrard, turntable by Thorens, speaker systems by
Acoustic Research, FM/AM Multiplex tuner by Sher-
wood, tape player by Ampex, Stereo Dynetic Phono
Cartridge and Tone Arm by Shure, PLUS $5,000 cash to
add a new room to your home or remodel an existing
room from original plans by internationally renowned
interior designer Marion Heuer, A.LD.

A veritable plethora of prizes!

All this to introduce you to the breathtaking sound
(and elegant appearance) inherent to modern com-
ponent stereo in general, and the new Shure M33 and
M77 Stereo Dynetic Phono Cartridges in particular.

announcmg the new
SHURE | a0 netic .

M33 and M77 SERIES HIGH FIDELITY PHONOGRAPH CARTRIDGES
Outstanding achievement in superior sound re-creation. Ultra-light tracking pressure;
rugged, high-compliance, easy-to-replace stylus; highest fidelity response; specially shielded against hum.
M33 for 1-3 gm. tracking, $36.50; M77 for 3-5 gm. tracking, $27.50.

AUDIO e OCTOBER, 1961

music roont

. superb hi-fi/stereo with source of sound
.carpeting by V'Soske

Ll ot it TR

No purchase is required; you simply listen to a Shure
cartridge demonstration at your hi-fi dealer’s showroom
and describe your reaction to its singular sound re-
creation qualities (in 25 words or less). If your state-
ment wins (we don’t expect an overabundance of
entries, so your chances are rather good), you can
begin building your music room. Should the winner
have purchased a Shure cartridge as a result of the
demonstration (a consummation devoutly to be wished),
a magnificent $1,000 RCA Victor stereo record library
will also be supplied, as are all other awards, by Shure
Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois.

Contest ends February 28th, 1962.

WWW_ammerieaniadiahictary com
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JOSEPH GIOVANELLI*

Speaker Performance at Low Cost

I found that Sears Roebuck now sells
one-inch TFibergles batts for about $3.00
per sheet. (I believe the size of these is
about 4 by 6 feet.) The I'ibergles is the
long-staple variety, spongy without being
shreddy.

I bought two of these sheets and had
plenty to cut into squares for my nine-
cubic-foot infinite baffle. I have always
been plagued with too heavy a bass and
the use of this material did the trick. The
bottom is now solid without being boomy.
4. Menick, Canoga Park, Calif.

TF'ibergles is a well-known damping ma-
terial for loudspeaker cabinets. A less-
known material with mueh the same char-
acteristics is common rockwool insulation.

On oceasion this may be obtained very
cheaply from house wreckers or from car-
penters.

However, an article in AUbIo several
years ago stressed the superiority of acons-
tical felt over Fibergles as an acoustic
damping material. After reading this ar-
ticle I opened one of my cabinets and re-
placed the rockwool lining with a woolen
blanket and several wool scarves. The im-
provement in bass quality and quantity
was extreme. I have since lined the cabinet
with a coarse felt commonly used for rug
pads with even better results. George L.
Wallker, Valhalla, N. Y.

Many of my friends are poor high school
students like myself. I have found a prae-
tical, cost-cutting project for us. Using
the formula from one of AUDIO’s articles
on the bass-reflex enclosure, excellent per-
formance.mav.be ohtained fram.a.doyble
formanece may be obtained from a double
cardboard champagne case as a baffle for
the speaker. Even single cardboard boxes
work. I have built somne which held a ten-
inch speaker.

These boxes ecan also be used for quick
experiments. All construction ean be done
with a knife, a ruler, and a compass.

The double cardboard bhoxes are more
desirable than the single-layer variety for
two reasons. They are stnrdier, facilitating
speaker mounfing. Also, they have less
parasitie, sympathetic vibration. George
L. Walker, Valhalla, N. Y.

Further Notes on Dewarping Records

Apropos to your column in October,
1960, Aupig, here is another way to dewarp
records, which requires little in the way
of apparatus. All you need is an oven, a
cooking thermometer, some newspaper, two
pieces of heavy plate glass 13 in. square,
and a couple of husky mail-order catalogs.
(In my locality most people have electrie
stoves.)

* 5420 Newkirl: Awe., Brooklyn 3, N. Y.
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Here is all you do. Place the stove’s oven
rack one-third of the way np from the bot-
tom, and cover it with several layers of
newspaper. The two pieces of plate glass
are then placed on top of this along with
the cooking thermometer. Turn on both
the top and bottom elements in the oven
until the thermometer indicates approxi-
mately 125° F. Remove the top piece of
plate glass so that a recording can be
placed on the remaining glass plate. When
this is done, put the still-hot plate glass
over the recording. It makes a nice sand-
wich. On top of this vinyl-glass sandwieh,
arrange the two mail-order catalogs so
that their weight is evenly distributed over
the snrface of the glass. Put the thermom-
eter back on top of the pile and close the
door. Now you are in business. By now the
temperature has probably dropped to about
90° F. Turn on the lower element for only
a few minutes until the thermometer indi-
cates approximate 100-110° F. Then turn
it off quickly, turning it on again only
when the temperature has dropped back
to 90° I

The basic idea is to subject the record-
ing to as constant and as evenly distrib-
uted weight and heat as possible. By care-
ful checking, the oven can be kept between
90° and 100° T. If your stove has a handy
“see-through” window and inmer light, so
much the better.

It won’t hurt anything if the tempera-
fure does go slightly higher for a minute,
but T have found that the lower tempera-
tures work very well. It seems a common-
sense procedure to use as little heat as
necessary—thus lessening the risk of
groove deformation. Tt goes without say-
ing that the glass in contact with the ree-
g tiat fie gash T contact With the rec:
ord surfaces must be thoroughly clean and
free from scratehes.

To clean the glass use Bon Ami, fol-
lowed by washing in a warm detergent.
The record to be dewarped should have no
dust in the grooves. If the warp is not so
severe as to prevent tracking with a Dust
Bug, this is highly recommended prior to
dusting the record carefully with an old
linen handkerchief, slightly dampened.

This procedure will dewarp even the
most severely warped records in about an
hour and a half to two hours. In any case
the record should be checked at the end of
an hour and a half to see how it is getting
on. It may be necessary at this time to
turn it over, and to add more weight if
stubborn portions keep popping up.

A record is successfully dewarped if it
lies flat with no bulging anywhere. After
removing it from the oven, allow the rec-
ord to “rest” overnight before playing it
or replacing it in its dust jacket. Be sure
that during this rest period no more dust
ig attracted to the grooves. Before insert-
ing the record into its dust jacket, make
sure that the jacket is not too snug a fit

and that it is itself not warped. A dust
jucket having these characteristics can
cause warping of records.

There is one cardinal rule to follow with
this method. Nevek leave the kitehen for
an instant without turning off the oven.
If it is necessary tor you to turn off the
oven and the temperature drops below
90° F., it won’t be fatal to the results. It
will simply prolong the dewarping process
by a few minutes.

To date I have used this method with
stereos and LP’s ounly. I don’t know how
78-rpm shellac dises would fare as I
haven’t tried to dewarp them.

Since warps of long-standing are harder
to remove than new omes, chieck all your
incoming records and treat any that can-
not be taken back to the dealer. In fact,
treating them may be a lot easier than
taking them back. Mrs. Susan Chappell,
Winnipeg, Canada.

How to Play Off-Center Recordings

There are few things more exasperating
than those recordings which are correctly
centered on one side, and “swingers” on
the other. What can one do with them?
To people with changers the following sug-
gestions will not help much T fear.

In my own case I use a Garrard 301 with
an BSL tonearm and Shure M3D car-
tridge. The following method works out
well for me with little complication. No
doubt this method could be adjusted to
other arms and turntables. I ean write only
from my own experience.

Obtain a piece of plastic foam from
the faney-goods department of your local
department store. It comes in several re-
volting colors and thicknesses and is used,
I believe, for making place mats and toys
for babies.) Tor Garrard 301 you will
need a piece one quarter inch thick amd
large enough to cut to the size of your
turntable mat. Using the turntable mat
as a template, cut the foam rubber to
size and make a center hole in it for the
spindle. Now just place this right over
your present mat and put on the record.
You will notice that the recard no longer
fits the spindle as now you are in the
region where the spindle starts to taper
to its rounded top. Thus, there is a very
loose fit for records which are not too
badly off-center, this is enoungh to allow
a slight adjustment of the record with
relation to the spindle. In other words,
you may find that if you push the reeord
to the northwest as far as it will go before
being, stopved..hy, the .snindle, fhis suod
being stopped by the spindle this spot
may prove to give minimum arm swing.
This fact should be then noted on the
record jacket or label.

My method may not cure severe off-
centering. The only thing to do for that
is to raise the plastic turntable mat still
higher until it all but clears the spindle
and thus allows for freer movement, At
this point wateh the angle the stylus enters
the groove and what effeet this has on
playing weight. Needless fo say, records
must be very flat as you are now relying
solely on traction between the foam plastic
and the record to hold it in place. This
is fine for my light-weight arm. I have
had no trouble with slippage. It is odd
how this method will really clean unp the
sound.

Mrs. Susan Chappell. Winnipeg, Canada.

Note

I hawve not tried the suggestions pre-
sented in this column, but all are intlerest-
ing and worthy of consideration.

(Continued on page 96)
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It ]:)egins. A whole new stereo era.

RAVENSWOOD, t}w important new name in soun(l reProcluction llas createcl a
stereo concept totaHY new, totally clif{erent, tota“y startling.

Blesseél witll a staH of increc]il_)ly Proﬁcient, imaginative and talentec]. audio engi-
neers; teame(] witll a group of critical an(l remarl&al)ly competent 1)rofessional musicians;

supporte(l IJY tlle most sopllisticatecl research am’.l manufacturins facilities—

RAVENSWOOD l)rinss to stereo an inspirecl stanclarcl of Performance impossil)le

to achieve tl]roush conventional sound systems.

Proclucecl in AnnaPolis, Mcl, one of our nation's researcll ancl development cen-
ters, RAVENSWOOD is the Procluct of a unique l)lending of skills. Many of its design
anc] ensineerins Personnel have Participated in the PIannins of comPlex and Lighly
classiﬁe(l communications systems for use l)y our Arme(] Forces. Tlleir contri].)utions to-
wara acceleratins an(l aclvancins the auclio art are an acl&nowleage(l fact. Now t]:leir
al)ilities Ilave l)een wed(lecl with others gifte(] in the creation of music reprocluction
systems. Tlus coorcl;nate(l activity acllieves 1ts ﬁnest expression in the Production
of RAVENSwWOOD components.

D1 1 e, 4 1.1 1 1 . LD
Risllt now your clea]er has on clisplay tlle complete series of RAVENSWOOD

tuners, ampliﬁers, spealxer systems an(l console models.
See tllem.

Tl’leir Performance ancl appearance wa aston;sll you. But tllat,s not surprising,

for RAVENSWOOD has ushered in a new age of stereo.

avendwooed,

A DIVISION OF ANNAPOLIS ELECTROACOUSTIC CORPORATION

241 West St,, Annapolis, Md.
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“Fantastic sound, equal to the
finest tape | have ever heard.”

The new GRADO STEREQ 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.

.AII 'GRADO cartridges 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 YEARS!

Senator Stereo Cartridge
Classic Stereo Carlridge
Laboratory Stereo Cartridge

Laboratory Series Tone Arm

For further details write to:

GRADO LABORATORIES, INC.

4614 7th Avenve Brooklyn 20, New York
Export-Simontrice, 25 Warren St., N.Y. C.

L

Speaker Power

PAUL W. KLIPSCH*

One virtue of high efficiency in a loudspeaker
is reduced distortion at high listening levels.

0 PRODUCE MUSIC REALISTICALLY,
TMassa‘ (Chart 72) states that peak

sound pressuves of the order of 100
dynes per square centimeter ave vre-
quired, corresponding to approximately
115 decibels intensity (dbi)2. To pro-
duce such a pressure in a 3000 eubic-foot
room with a reverberation time of 0.8
seconds requires approximately one
acoustiec watt of speaker ontput. (Massa,
Charts 70, 72).

A cone excursion of 0.21 in. at 50 eps
is found to produce 0.35 rms frequency
modulation distortion which produces an
intolerable harshness.? Kellogg* in 1931
proposed limiting the diaphragm execur-
sion to 1/16 in. to limit distortion. This
seews prophetic in view of the fact that
that frequeney modulation distortion
was not a part of audio techology and
terminology until 1943.5

To produce one acoustic watt at 32.7
¢ps with diaphragm exenvsion limited to
1/16 in. requires a piston radiating into
hemispherical space (infinite flat baffle)
of about 60-in. diameter. (Massa, Chart
64.) For the same frequency and 1/16-
in. total motion, a 14-in. piston working
into a horn throat of 84 square inches
15 required (Massa, Chart 78).

Typiecal horn loudspeaker efficiency
ranges from 10 to 50 per cent. One lond-
speaker of reference guality may be con-
sidered to exhibit 16 per cent efficiency
s0 that approximately 6 watts are
needed from the amplifier. A 30-watt
amblifier of hich analite wanld ha an
amplifier of high quality would be op-
erating with an ample margin of surplus
power.

Typical direct radiators range from 1
to 8 per cent efficiency. One model of

* Hope, Arkansas.

!Trank  Massa, “Acoustic  Design
Charts,” Blakiston, Philadelphia, 1942.

2 Levels of 110 to 120 decibels intensity
are usually encountered in various record-
ing sessions.

3 Paul W. Klipsch, “Subjective Effects of
I'requeney Modulation Distortion,” Jour.
4dudio Engr. Soe., Vol. 6, No. 2, April,
1958, p. 143.

* B. W. Kellogg, “Means for Radiating
Large Amounts of Low Frequency Sound,”
Jour. dcous. Soc. Amer., Vol. 3, No. 1,
July, 1931, pp. 94-110.

5G. L. Beers and H. Belar, “T'requency
Modulation Distortion in Loudnveaker,”
Psroc. IRE, Vol. 31, No. 4, April, 1943, pp.
132-138.

good quality exhibits about 4 per eent
efficiency. With this unit, to deliver one
acoustie watt requives 25 electrical watts
output from the amplifier. Practically it
has been found that lesser power levels
are desirable. This particular speaker
utilizes a 15-inch drive unit with 0.7 kg?
per watt pull factor.

Divect radiators which are operated in
tightly-enclosed-back air e¢hambers have
to be weighted to reduce their resonant
frequency. A 12-in. cone-type speaker
will have about 10-in. effective dia-
phragm diameter; the air-mass loading
it will be only about 10 grams (one side
only; other side assnmed to be facing
the acoustic capacity of a box). (Massa,
Chart 55.) The mass of the piston and
voice coil may be expected to be another
10 grams or a total of 20 grams. For
a box of 1.7 cubic feet or about 2900
cubie inches, and a 10-in. piston with a
total load of 20 grams, the resonant fre-
guency will be 100 cps. (Massa, Chart
59.) To reduce the resonance to 33 cps
requives increasing the effective mass by
a factor of 32 or 9 and the efficiency is
reduced by the same factor. Typical
12-in. direct radiators with pull factors
from 0.1 to 0.4 kg? per watt exhibit 1 to
2 per cent efficiency. Hence such a
weighted-cone direct radiator should be
expected to afford an efficiency of from
0.1 to 0.2 per cent, the lower value ap-
plying to one cominereial speaker tested.
Thus to produce one acoustic watt would
roamire 2 mdisnlane 100N
require a rather ridiculous 1000
of amplifier power. Praetically, input
power exceeding about 30 watts raises
the distortion from fine to gross levels
so one must be content with some 30
milliwatts acoustic output. One could
multiply the number of speakers and
amplifiers but, then, even the apparent
advantage of hulk and cost disappear.

The higher the efficiency of a loud-
speaker, the lower the distortion. In the
absence of weight-loading, the distortion
may he expected to be inversely as the
square of the efficiency. In the case of
weighted diaphragms, the major penal-
ties are the power required to acecelevate
the extra weight and the resnlting loose-
ness of coupling between the electrieal
power and the air being moved.

Transient response has to do with
peak power output available with linear-
ity (freedom from amplitnde distortion)

(Continued on page 88)

rathar wratte

watts
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ALTEC
399A
“STEREOPLEX"
MULTIPLEX
ADAPTER

FOR SOUND WITHOUT
COMPROMISE . . .

ALTEC FULL-SIZE
SPEAKER SYSTEMS

FAMOUS
ALTEC
B0SA
“DUPLEX" ®
TWO-WAY
SPEAKER ...
$177.00
OTHER ALTEC
"DUPLEX' SPEAKERS!

601C "DUPLEX", 12* .. $120.00
802C "DUPLEX",158". . $143.00

|

ALTEC 838a |0 Wy
"CARMEL" SPEAKER

SYSTEM

837A “AVALON',.$246.00

$89.50 INCLUDING CABINET

ALTEL

LANSING CORPORATION

ALTEC 312A FM TUNER
$111.00 INCLUDING CAB

ALTEC 309A AM/FM
STEREO TUNER
$216.00 INCLUDING CABINET

THE ONE FM MULTIPLEX ADAPTER

/NIl ACARI DI LTI

(et rom Wy ENDMNACTI

YOU CAN PLUG IN, SET...FORGET!

It’s so easy to enjoy FM stereo multiplex with Altec! All the controls
you need for stereo reception are located right where they belong:
on the front panels of Altec Tuner and Amplifier systems shown above.
Merely add the new Altec 359A “Stereoplex’ Adapter, set its controls
once and forget it. Place it where convenient, in back of the tuner if
you wish. The 359A takes all the guesswork out of multiplex.

The 359A also contains a full complement of controls to permit its
use with almost any tuner that has a multiplex output. For optimum
performance in such use, the 359A features external terminals for a
simple resistor and capacitor compensating network. A Stereo Monitor
on the front panel lights automatically when the system receives a
stereo signal. Altec makes it that simple!

The 359A “Stereoplex” features the same clean, professional styling
as its associated Altec Amplifier and Tuner.

FREE ! Get the new Altec Stereo Catalog and informative Loudspeaker
Enclosures Brochure at your Professional Aliec High Fidelity Consul-
tant’s or write Dept. 4-10.

© 1961 ALTEC LANSING 108

SPECIFICATIONS:

ALTEC 359A MULTIPLEX ADAPTER—Self-powered. Sensitivity: 0.25 to 5.0
volts, peak-to-peak. Separation: better than 30 db, 50-15,000 cycles. THD:
less than 1% at normal input levels. Dimensions: 5%” H x 5!” W x 9%" D.

ALTEC 312A FM TUNER—Max. Sens.: 2 mv (equivalent to 1.0 mv, ref. 72
ohm antenna). Quiet. Sens.: 2.9 mv for 20 db (equivalent to 1.45 mv, ref,
72 ohm antenna). Freq. Response: 4 2 db, 20-20,000 cps. Distortion: less
than 2% @ 100% mod. & @ 1 v output. Dimensions: 5%” H x 15” W x 9” D.

ALTEC 309A AM/FM STEREO TUNER — FM- Max. Sens. & Quiet. Sens.:
Same as 312A above. Freq. Response: & 1 db, 20-20,000 cps. AM - Max.
Sens.:3.2 mv. Loop Sens.: 35.0 mv per meter. Dimen.:5%” Hx15” Wx10%" D.

ALTEC 353A STEREO AMPLIFIER-PREAMPLIFIER — Inputs: 14, stereo or
mono. Outputs: 6, stereo or mono. Matricing network for 3-channel stereo
& auxiliary speakers. Power Output: 100 watts, stereo prog. pk.; 50 watts,
rms. contin. Freq. Response: =1 db, 20 - 20,000 cps @ 25 watts; + 0.5 db,
10-30,000 cps @ 1 watt. Distort.: Less than 1% THD @ 25 watts, 1000 cps
ea. channel; less than 1% THD @ 20 watts, 30-15,000 cps ea. channel.
Dimen: 5%” H x 15" W x 11%” D.

AlTE[ ALTEC LANSING CORPORATION
®

A Subsidiary of Ling-Temco Electronics, Inc.
1515 South Manchester Ave., Anaheim, Calif.

LANSING CORPORATION

New York e Los Angeles
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(from page 14£)

After all, who hears every last separate
note in a Beethoven symphony?

Of course, nobody in the slightly dum-
founded audience knew how long all this
was going to last. Knowing Mr. Cage
through my deseription, you can guess.
As long as it took. I didn’t remember to
notice but it mmst have been at least an
hour. Nothing by halves, as I say.

There were a number of complete si-
lences, when all four speakers just hap-
pened to fall into silent contemplation
together. At the first of these there was
a considerable muttering and stirring in
the audience, as though to leave. But Mr.
Cage was like the conductor who holds up
his baton for attention; he just sat, not
moving a muscle, and the would-be leavers
subsided back into their chairs again. I
wouldn’t say they were exactly hypnotized,
uor that they were afraid, but the fact is
that hardly a soul left the hall until the
four lectures had finally reached their
appointed endings and Mr. Cage had arisen
to turn off the recorders. The audience
clapped, a bit weakly, then moved out into
the sunshine of the MeGill campus look-
ing slightly dazed. Hardly a word was said.
What could you say?

But I was impressed. A wonderfully
keen sense of timing, of duration, of the
lilt and fall of ideas in the form of words,
phrases, and especially, pauses. Time, sil-
ence, is of the essence to Mr. Cage, and
how right he is.

(Why else, for instance, do I find it
essential to turn off my phonograph for
ten minutes or so every hour? My ears
need healing, my mind needs time to
pause, to think back, to ruminate.)

The Cage lectures are on four tape
tracks and he can read any one of them
“live,” or play all four. The timing, too, is
optional, so that a different combination
of speech and of silences is produced at
each presentation. These are vital ideas
in the Cage lexicon of controlled random-
ness. the basis of much of his thinking.

Inscrutable East

And so, finally, to the big Cage pieces
themselves and to the other works, a few
of them, that fall into the same school.
Mr. Cage and the others have mostly done
away with standard musical notation, in
AWy witn eaildard WS notation, in
favor of highly illustrative and orna-
mental scores,” covered elaborately pre-
cise graphs, calligraphy, eolor charts.
More important, they have dispensed with
literal musical tones in favor of options,
or more often, areas of tone. Tones cov-
ering variable territory, like tone-clusters,
or white noise, or gray noise. Tomnes to
choice, anywhere or anyhow within certain
specific limits. Sounds produced metieul-
ously via unorthodox techniques, like hit-
ting the side of the piano with a specially
caleculated felt hammer at exactly the
right instant, or the careful, extremely
faint tapping of a bit of metal on the
outer rim of a wind instrument,.

Still more important, these composers
have also dispensed with exact time-loca-
tions for their mnotes, substitutiug time-
areas within whiech certain things must
occur. Note sequences are similarly freed,
the sequence often optional, frontwards,
Backwards, all at once. (Serial or twelve-
tone ecomposition shares this kind of think-
ing, though not ad lib.)

And above all, this new musie is philo-
sophically orientated towards Zen. I'm no

56

Zen student, but in practice this is elearly
interpreted to mean a kind of extreme
deliberateness, a total lack of mechanically
regular rhythm, a waiting for the moment,
a sort of pause-before-each-note, as though
every move were a move in a chess game.
The feeling, come to think of it, is
strangely chess-like, as one listens and
watches. The slow, graceful, careful move-
ments, the long periods of apparent medi-
tation on the part of the performers, the
complete absence of rush or fuss or hurry,
the meticulous care in detail and the utter
seriousness of view, at all times, the pre-
dominating, exasperating, relentless slow-
ness—these are chess-like.

But even more, they are oriental—for
this entire school of musical thinking is
strongly oriental in its approaczh, an im-
portation from Xast to West, the reverse
of the more familiar kind.

No wonder the audience coughed and
hacked and giggled and twisted, no wonder
people burst into guffaws, or walked out
angrily! This stuff was fundamental, a
world against a world; it was the very
sense of the Wast, invading the West's
hurry and bustle.

I remember a friend’s preseription for
sqnelching the man who tries to hurry you
at the green light. You turn off your igni-
tion, slowly oocn the ear door, get out
with deliberation, walk back very quietly,
and ask the driver behind you, with the
sweetest of smiles, “Is there anything I
can do for you?’ The resulting sputter of
sheer fury is the kind of feeling roused
up by this orientally-slanted music! In-
furiating, but also insidiously faseinating.
There's slow dynamite in it.

Those three piano pieces. Each one
lasted a good fifteen or twenty minutes.
Tor each one, the pianist, Toshi Ishiyanagi,
an utterly inscrutable small young man,
came out with a whole armful of gadgetry
and went about preparing the piano, with
the utmost leisure. To bursts of hysterieal
giggles, which he ignored completely, he
laid out his tools, red hammers, white
hammers, pieces of cloth, nuts, bolts, and
set up the score, which for one of the
works was an enormous cardboard affair
about six feet long in four colers that he
set up diagomally across the piano face—
the angle somehow stimulated renewed hys-
teries all over the hall, which shows how
far gone we were. His every move was an
adagio. Tach piece of bolt swam slowly
through the air in his hiand and was in-
serted in its place, as though moving
through smooth oil.

Ull‘bﬁ"g‘ﬂ E‘Y]i'(‘)?ifﬁ" o'l'f Jheiies ol el L g

After minutes of this preparation the
audience was already reduced to a mervous
frenzy. The pianist then sat down, ever so
slowly, stared a long time, adjusted his
bench, picked up a felt hammer, reached
slowly out towards the piano case and
WHACK! |—the sound was like thunder,
the audience practically wept with
nervousness. Long pause. Then, snake-like,
another hand moved out, into the piano
innards and, like a mouse, plink! Long
silence. Again that slow-motion, and a
sudden ecat-like fury of crashing notes, all
over the keyboard, gone before you ecounld
see the hands. Long pause. . . .

Thus, one move at a time, one sound at
a time, the music went on for an eternity.
It was exhausting, unnerving. That was
when the MeGill students cracked up, and
I began hysterically shushing them, to my
own amazement. The first piece, or pieces,
(“Last Pieces,” by Morton Ifeldman), was
succeeded by as much more, just as slowly,
as silently, the “Ricercar for Piano”
(Behrmann) ; then came the ‘Musie for
Piano No. 8" (Toshi’s own). On and on.
It was absolutely hellish. I have never gone

through such an agonizing hour. But I
stuck with it, withstood the audience hys-
terics that kept spreading out in waves,
then half-subsiding, and at the end of all
this, I stuck it out for still another piece,
exactly the same technique but for two
players, in and out and around the one
piano. )

Thank the Lord, David Tudor’s entirely
serutable American face broke the tension
a bit. He's serious, too, but somchow he
exudes the West in gpite of himseclf. Prob-
ably all wrong for the musie, yet it was
a salving balm for our Western nerves, I
can tell you. I could take Toshi Ishiyanagi
and David Tudor, together.

Aeon

After that, piling on top, came “Aeon,”
the most extreme of the two Cage works.
It lasted well over an hour and not a soul
had the faintest idea what it was all about.
Not a soul near me, anyhow. (Natch, the
program didn’t tell us anything). The
music was Cage at his finest and longest.
The great piano-thunder of distortion let
loose regularly every minute or so, until
I thought I'd go nuts. Assorted squawks
and squeaks went on here and there, the
feedback howled eerily, the violinist oe-
casionally rose out of a sort of stupor and
played one mnote on his fiddle, without vi-
brato, and Mr. Cage went through his
dramatic stopwateh act, the human stop-
wateh, arms like a second hand.

After more than an hour of continuous
ballet and Cage-music, large portions of
the audience, now cowed far beyond any
sort of giggles, too bewildered to pay
further atfention to the really magnifi-
cently incomprehensible complexities of
the stage ballet before us, just quietly got
up and lurried out in droves, looking beat
and apologetic. It was more than an un-
prepared human being could take, and,
remember, nobody deigned to give us so
much as a hint as to what was going on.
Rightly, of course. All art should be under-
stood in its own terms, not through ex-
ternal accounts of it in words. Butf . . .
well, people are human. So was I

Immediately at the end, I left the thea-
tre and the next morning took off for
Vermont, Massacusetts, and Connecticut.
I missed the rest of the festival. I didn’t
have what it took.

Atlas Eclipticalis

But I can’t end without a brief account
of the particular ethos of the two big Cage
BthS phitidnieteride ot e dvs o1 Chigs
works, this ballet, “Aeon,” and the earlier
one, which caught me at the bheginning
when I was still tull of listening energy:
T like it a lot, even including the thunder.
This is just so youw’ll get a bit of the dia-
bolical logic behind the Cage operation,

This first piece was called “Atlas Lelip-
ticalis with Winter Music (Eleetronic
Version)” and was played by 17 instru-
ments, with contact mikes (including the
piano’s, though I understand that the
work which never sounds twice the same,
may be performed by as many as eighty
instruments, each with his own separate
part to play. On this occasion, it was ae-
companied by light-sculptures by Mous-
seau and hung paintings by Jean McEwen,
both of Camnada.

The title is explanatory, if you know
what it means. The music is a four de
force of patterned randomness, of intri-
cately controlled chance. Mr. Cage, it
ceems, took a pietorial atlas of the con-
stellations and placed transeluecent music
paper over them. The paper had a special
kind of staff, a very reasonable kind, in

(Continued on page 91)
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[WHICH IS THE PRODUCT THAT MATCHES YOUR DESIRE?
PIONEER Stereo Amplifiers

The PIONEER comprehensive stereo amplifiers are recommended
with pride for their distortion-free reproduction, wide frequency
characteristics, wide applications, high performance, high stability
and beautiful design.

Three types of stereo amplifiers offered here are specially re-
commended for their superb features.

We advise you to select one from among these three when
you are purchasing a stereo amplifier.

Standard type specially emphasizing stability
28-WATT FM/AM/AM STEREO TUNER
AMPLIFIER

SM-B201

% The built-in whistle filter provided has ecliminated the bceat
gencrated between the adjacent station at the time of receiving
medium-wave signals.

The hum level has been limited to the minimum by DC
ignition of the preamplificr tubes.

% Any cartridge with an output of 3mV or morc can be used.
+ Provided with a tape recorder terminal.

« Loudness control which allows constant tonc quality rcgardless
of the volume is provided.

* %

The causes for distortion have been removed
22-WATT FM/AM/AM STEREO TUNER
AMPLIFIER

(Output Transformerless)

SM-W203

%+ While conventional amplifier with an output transformer is
attended with various restrictions in the manufacture regarding
its frequency charactceristics, SM-W203, which is output trans-
formerless, can be provided with excellent low-pass and high-
pass frequency characteristics, making it capable of distortion-
free reproduction over a wide range of frequencics.

The highest tone quality is guaranteed with SM-W203.

. The built-in high-cut and low-cut filters cxclude noise and
interference from outside.

% Qperation has been rendered very casy through the provision
of push-button switches.

% There is no concern for hum since the prcamplificr is of DC
o P VAR B4

ud11= UL

e

% There is no concern for hum since the prcamplificr is of DC
ignition type.

The beautiful and de luxe appearance is bound to appeal to
your tastc.

Available also at the PIONEER arc high-impcdance spcaker
systems that completely match SM-W203.

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

SM-B200OA

% Built-in scratch filter and rumble filter have made it possible
to enjoy beautiful noise-free music reproductions.

* The stereophonic effect can be controlled freely by mecans of
the sterco presence control.

» No danger of hum since the preamplifier hasbeen transistorized.

% This amplifier is provided with performances that arc equal
to three to four amplifiers of conventional type.

@ 5 Otowacho 6-chome, Bunkyoku, Tokyo, Japan

FIONEER ELECTRONIE CORFORATION
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Buyer’s Guide and Condensed Applications Chart— /Vore/c3 ‘CONTINENTAL’ Tape Recorders

This condensed guide is published by the High Fidelity Products Division of North American Philips Company, Inc.
It offers the consumer the factual data he needs to select the tape recorder best suited to his specific requirements.

Continental ‘100’ Model EL 3585

Continental ‘200’ Model EL 3541

Continental ‘300° Model EL 3542

Continental ‘400" Model EL 3536

PRIMARY USERS

The entire family—at work, at play, at
home or away.

Serious music lovers with limited
budgets.

Schools, churches, teachers of voice and
music. Psychlatnsts speech therapists
and recreation directors—and collectors
of pre-recorded stereo tapes.

Professional musicians, studio record-
ists, serious music Iovers high fidelity
enthusiasts. Commercial sound installa-
tions.

ESPECIALLY
SUITABLE FOR

On-the-go, on-the-shoulder recording and
playback — anything, anytime, every-
where.

Portable, high-fidelity tape-deck applica-
tions. Portable public address.

Audio visual and all specialized teaching
applications; music program source for
factory, office and home; portable P.A.

Professional -quality stereo recording,
live or broadcast; space-saving hi-fi sys-
tem control center and portable P.A.

Battery-operated, 100% transistorized,
feather-light. Records from any source.

Stereo head output direct to external
stereo preamp. Records sound-on-sound.

3 speeds. Stereo head output for play-
back through external stereo preamp.

Completely self-contained for stereo re-
cording and playback at all speeds. Price

gEE‘?m!LES Tapes interchangeable with all 2-track Mixing facilities. Compact, lightweight, Records sound-on-sound. Mixing facili- includes dynamic stereo microphone.
17 ips recorders. inexpensive. ties. Headphone monitoring. Transport mechanism meets all profes-
sional standards.
RECORDING Mananhanin 2 Tranlk BMananhnnin A Tranl BMannanhania A . Traal, Ctaran and Mann A Tranl
RECORDING Stereo and Mono 4-Track

CAPABILITIES

Monophonic 2-Track

Monophonic 4-Track

Monophonic 4-Track

gkéy\BBII\El"(I‘IEs Monophonic 2-Track Monophonic and Stereo* 4-Track Stereo* and Mono 4-Track Stereo and Mono 4-Track
SPEEDS 17 ips 7Y ips 7Y, 3%, 17 ips 7Y, 3%, 17 ips
;'EaYkNEGELTIME Up to 2 hrs. on a 4” reel Up to 4 hrs. on a 7" reel Up to 16 hrs. on a 7" reel Up to 16 hrs. on a 7” reel.
WEIGHT 7 Ibs. 18 Ibs. 30 Ibs. 43 |bs.

SUGGESTED LIST $129.50 $179.50 $269.50 $399.95

PRICE

For complete technical data and detailed descrip-
tions of Norelco 'Continental’ Tape Recorders, write:

NORTH AMERICAN PHILIPS

*Tape head output.

COMPANY, INC., High Fidelity Products Division, 230 Duffy Avenue, Hicksville, L. L, N. Y.
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LAFAYETTE FM TUNER KIT,
MODEL KT-650

Not too loug ago Lafayette issued a
line of quality high-fidelity component kits
which it labeled the Criterion series. In-
cluded in this series are the IXT-550 100-
watt basic stereo amplifier, the KT-600A
stereo control eenter, and the KT-650 FM
tuner, In other words, the KT-550 is in-
tended to be Latfayette’s best T'M tuner
kit. Not having tested the entire Lafayette
line, we ean’t report as to its relative vir-
tues. However, we can say that the KT-650
is a good I'M tuner at an exceptionally
lew price. If there were such a rating as
cost per microvolt of sensitivity, this unit
would certainly be one of the best buys
available. Even more important, the audio
quality is very good (distortion less than
1 per cent).

Oue of the strong points of the KT-650
is its ease of assembly as a kit. Here, as
in its other kits, Lafayette has made good
use of printed circuit boards and pre-
aligned i.£’s to make construction a simple
job even for the novice. Construetion time
was a scant 12 hours and, after alignment
by the concise method provided in the in-
struetion manual, we were able to pull in
all the stations in our locality.

Circuit Description

The signal from the 300-ohm antenna
input is fed through an unbalanced line to
the cathode of the grommded-grid r.f, am-
plifier (first section of a ()AQS/L(/(“S'))
The output of the r. f ampl]ho] is tllll(‘ll

g =

The output 01 the . f ampl]he] is tllll(‘ll
(in the plate eirenit) by one section of
the main tuning capacitor and is coupled
to the grid cirenit of the mixer (second
section of the 6AQ8/LECC85) by means of
a capacitor. The grid circuit of the mixer
is tuned by the second section of the main
tuning capacitor, The local oscillator is
one section of a 6BK7B and applies its
signal to the grid of the mixer stage. It
is tuned by the third section of the main
tuning capacitor. The difference frequency
(10.7 Me) from the mixer tunlie goes
throngh the first i.f. transformer (in the
plate eircuit) through two stages of r.f.
amplification (6BA6's) and the second and
third i.f. transformers. Then the signal
goes through two limiting stages (7543's)
coupled by a limited transtormer, and from
there to a IPoster-Seeley type of discrimi-
nator cireuit. The audio output of the dis-
criminator goes through a de-emphasis net-
work and through the level control to the
grid of the output tube (6AV6). The out-
put tube is connected in an anode follower
configuration. The heavy feedback nsed in
this type of ecircuit keeps distortion to a
minimum. Also, the relatively low ontput
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impedance (about 1500 ohms) permits the
use of cables np to 20 feet long without
significant loss of high-frequeney respouse.
An audio output is also taken from the
output of the discriminator and fed with-
out de-emphasis to the multiplex output
jack., A.f.e. is provided by applying the
d.c. component at the output of the dis-
¢riminator to the grid of the a.f.c. tube
(first section of the 6BK7B). A tuning
indicator (IEMB84/6I'G6 “eye” tube) indi-
cates maximum voltage in the grid circuit
of the second limiter tube by maximum
closure of the tuning eye. A half-wave
selenium rectifier supplies B+ for the
tubes. Although this cirenit provides no
surprises, it is straightforward and repre-
sentative of good practice.

Construction

Years ago when Kkits first became popn-
lar they were primarily intended for con-
strnetors with some experience. This was
evidenced by the nse of the specialized
¢lectronic “lingo” in the mannal and by
the fact that parts were supplied in ran-
dom order which, of course, meant that
the kit bnilder of necessity would have to
have some familiarity with electronic¢c eom-
ponents. This is no longer true. IFor ex-
ample, in the introduction to the assembly
manual it is stated *“the assembly instruc-
tions have been written primarily for the
kit builder who is inexperienced in elec-
tronics.” The trnth of this statement is
cvidenced by the excellent instruetion
manual. Not only is each operation eclearly
\pe]led out but a]so there are a 1'11ge

AP S L e )

spelled 011t, but a]\O there are a large
number of pictorials which clearly show

how each part is placed. In addition to
this, there are several photographs which
show what the unit should look like after
it is completed.

Although aimed primarily at the noviee
builder, instructions are provided for sev-
cral levels of competence in aligning the
front end of the tuner. The simplest
method deseribed, obviously for the noviee,
requnires only tlle ‘lhgnment tool provided
with the kit and a thin bladed serew driver.
This method is surprisingly preeise and
we were able to achieve the published
sensitivity with it. The second method re-
quires experience plus an FM signal gen-
erator, a VTVM, and an a.c. voltmeter.
Using this method, we were able to achieve
better than the published sensitivity. With
both methods variations are provided to
aeccommodate those people who have extra
equipment. Ifor example, in the simpler
method a variation is given for those who
have a VTVM. In the more complex
method, a variation is provided for those
who own a distortion analyzer.

A very fine feature of the manual, in
our opinion, is the unusually detailed
technical deseription coupled with the very
clear explanation of I'M characteristies
and terminology. This manual is actually
very informative.

Performance

We are very pleased to report that the
teehnical specifications or claims printed
on the inside of the cover of the manual
are conservative. That is, in every case
we were able to at least achieve the speci-
fication and in most cases, the kit we built
performed somewhat better. For example,
in the case of nsable sensitivity, the listed
value is 6 pv (IHEFM standards)—which
we achieved using the simplest method
provided and no instruments. With in-
struments we were able to achieve 5.2 wyv.
Althongh this does not again make the
KT-650 a very sensitive tuner, it is ade-
quate for all but the lowest \lﬂ‘lldl areas.
Harmonice distortion is listed as 0.15 per
cent total at 1000 eps. and 100 per cent
modnlation. This is preeisely what we
found. We also found the intermodulation
distortion to be just under 1 per cent. Fre-
quency response is within 0.5 db from 20
¢ps to 20,000 eps (range of our test). The
andio output level is listed as 1.75 volts;
we found the ontput to be almost 2 volts.

In total perspective the Lafayette
KT-650 is a good tnner which provides
an aundio signal consistent with high-fidel-
ity component equipment. Its extremely
n)o(]Ost pllu, ma]\os it a very good choice

3= ,..1-‘ s ™ 00
modest pllu, ma]\os it a very good choice
for those with a limited budget. K-23

Fig. 1.

Lafayette FM-tuner kit, Model KT-650.
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BOGEN-PRESTO AM/FM-
STEREO RECEIVER,
MODEL RP-40A

In the unlikely event you haven’t noticed
it, I'M-stereo is here. We mention this be-
cause this unit is actually the first I'M-
stereo receiver with which we have had
occasion to become involved. In addition,
at the time we were testing this umit,
there was only one stereo station on the
air (WQXR) in our locality—and the
stereo programs being broadeast at this
particular time were between 1 and 2 a.m.
on week days. Experience indicates that the
Bogen-Presto RP-40A is capable of re-
ceiving good stereo providing the antenna
is appropriate for the location. To demon-
strate what this latter point means we
should point out that we do our testing
some 25 miles from the heart of New York
City. When we first set up this unit we
used the built-in F'M line antenna. The
background noise with this arrangement
was intolerable on stereo. Then we installed
a simple folded-dipole antenna. This pro-
duced better results but still not very good.
Finally, we connected the unit up to our
large high-gain antenna and this elimi-
nated the background noise.

Now back to the receiver. The Bogen
Model RP-40A is a complete stereophonic
AM/FM-stereo tuner, control center, and
44-watt (22 watts per channel IHFM)
audio amplifier. It is an up-to-the-minute
unit with complete control over all inputs
and outputs independently. This includes
separate program selectors which permit
directing either mono or stereo programs
to either or both audio channels. Thus,
the modes and function selection is in-
corporated in these two controls. Separate
slide switel selectors are provided for two
remote and two local speaker systems.
These permit channeling of mono or stereo
programs to local or remote speaker sys-
tems from the same or different program
sources. Another interesting feature is the
use of clear plastic tabs to indicate the lo-
cation of much-used stations. These tabs
are slid along until they are underneath
the location of the particular station to
be marked. When the sliding indicator is
over the station, the clear plastic tab
lights up thus providing visual point of
reference.

The appearance of the RP-40A is clearly
intended to be opulent. The front panel
and most of the knobs are finished in
gold and some of the trim is jet black.
This combination is very rich-looking and
This combination is very rich-looking and
undoubtedly would blend well with the
decor of most homes.

Circuit Description

The FM signal goes from the 300-ohm
antenna terminals through an unbalanced
line to the tuned grounded-grid r.f. ampli-
fier (6AB4), then to a twin triode (12ATT)
oscillator-mixer, through three i.f. ampli-
fier stages (6BA6 and two 6ATU6s) with
dual limiting action, and then feeds the
semiconductor crystal ratio detector. The
output of the ratio detector is fed to an
EM84 eye tube which is used as a tuning
indicator; the output is also fed to the
built-in stereo adapter as well as the re-
actance tube which controls the osecillator.
A switeh is provided to eut this a.f.c. in
and out, as necessary. An ag.c. circunit
maintains audio-level output within 0.5
db with a range of signal variation whieh
is quite considerable. The stereo adapter
utilizes the GE-type approach wherein a
matrix is used to derive the left and right
audio signals. The 19,000-cps pilot is used
to lock in a 19,000-cps oscillator which is
then doubled to attain the 38,000-cps car-
rier which is reinserted. A separation con-
trol is provided on the back of the chassis
which normally is needed only when tubes
are changed, or the broadecast signal is
below standard for one reason or another.

The AM cireuit features a t.r.f. ampli-
fier stage, (6BA6), followed by a con-
verter and one i.f. stage to feed a diode
detector. It has its own separate electronic
indicator (EMS84 “eye tube').

The audio section utilizes four twin
triodes (eight tube sections) and two pen-
todes in each chammel. The power output
tubes are 7355 pentodes. Three of the four
triode sections (two 12AXT and one
12AU7) are used for preamplification
and/or tone compensation. The third twin
triode (the 12AX7) is used to drive the
cutput tubes. D.¢. is used on the heaters
of all the preamp tubes.

Performance

Considered as an integrated audio am-
plifier, the Bogen RP-40A performs very
well. I'requency response is within 1 db
from 20 c¢ps to 20,000 e¢ps. Distortion at
full output is less than 0.8 per cent. Sensi-
tivity at the magnetic cartridge input is
2.5 mv. FM sensitivity is 2.9 uv (IHFM)
which, of course, is adequate for almost
all applications, The AM sensitivity is 3
wv for 20 db signal-to-noise ratio.

As a control center the RP-40A is very
versatile, indicating advanced thinking. As
we noted before, the FM-sterco potential
of the RP-40A is quite good povided all
other conditions are ecqually good. It is
other conditions are equally good. It is
striking in appearance and a good per-
former. K-24

Fig. 2. Bogen AM-FM-stereo receiver, Model RP-40A.
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Fig. 3. H. H. Scott speaker system, Model!
S2.

H. H. SCOTT SPEAKER
SYSTEM, MODEL S-2

A loudspeaker is truly a remarkable
device. With nary a string or other similar
mechanical confrivance, it can imitate the
sounds of a full orchestra of musical in-
struments. Violins, oboes, trumpets, harps
all of these can be, and are, reproduced
with a startling degree of realism.

Consider, for example, the H.H. Scott
Model S-2 speaker system. Enclosed in a
handsome walnut box (we understand it
is available in a variety of finishes) are
four separate speakers; ome for the low
frequencies, two for the mid-range, and a
spherical dome unit for the high frequen-
cies. With no more than these four units,
and the acoustically matched enclosure, fhe
8-2 ean achieve the special sound which
characterizes each of the musical instru-
ments named, or any combination of them.

Naturally there are limitations. It is
close to impossible to eliminate completely
the inherent characteristies of the speakers
in their enclosure. But these limitations
are audible only to those with unusually
critical hearing.

For instance, the inherent characteristic
of the S-2 system, in our estimation, lies
of the S-2 system, in our estimation, lies
in that portion of the sound spectrum
ocecupied by instruments such as the trom-
bone, french horn, bassoon, and so forth.
But this built-in sound “color,” when mixed
with the natural tone of the musical in-
struments, is almost undetectable in listen-
ing tests. At least we found it so.

On the other hand, the S-2 can reproduce
the rest of the sound spectrum with ex-
cellent realismn.

Let us hasten to add that the ILH.
Scott S-2 speaker system provides a well
balanced toual picture; the transition be-
tween frequency ranges is quite smooth.
Part of the reason for the smoothness
of the frequency response is the careful
design of the crossover networks.

Although previously mentioned briefly,
we would like to call attention to the
handsome appearance of the system. Figure
3 gives some indication of this, but we
must admit that the oiled walnut unit we
tested is handsomer “in the flesh.”

Repeating our opening statement, a
loudspeaker is a remarkable device—ani
the H.H. Scott S-2 is a good loudspeaker
system. K-25
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i o THE A.E.S. !g
.
||| ] ONE OF THE MOST SOUGHT
. | AFTER PRODUCTS IN THE
i '] HIGH FIDELITY INDUSTRY

At our present rate of sales and production,
A. E. S. will sell nearly 100,000 Glgolos
this year.

Imagine, now you can own a speaker wuth
this quality for only $15.00.

TRY IT— WE GUARANTEE IT
100,000 PEGPLE CANNOT BE WRONG

DESCRIPTION:

The Gigolo is constructed with a
resonant resistant all wood product
of at least 34" thickness throughout.

Its outside dimensions are 24” long, "I LI : i HH |||':‘::||:==r| -
12” high, 9%2" deep. The heavy con- [ IR - —h iii'|‘

struction and the fine .workmanship LRS- - - I ==l||||| Rt
suggest a value far exceeding its low,  BHHIHIE i - Frequency response - 500" “Tonebursts 3500. T

low price. All units sold on 100% — “Maximum frequency response = - 1921000(:;:5

low price. All units sold on 100% i - “Maximum frequency response e lg flﬂgg cps
i (il “Frequency response -+8 db: e _ . 45-18000 cps

MONEY BACK GUARANTEE. et . Havmonic distortion " Jess than 3% 7021 ke — - -
o e Impedance curve:: - Within —0- +200% of 8 ohms e

Price $15.00. Unfinished -only. ST et
F.0.B. Factory Lt Flux-density -« - 11000 gauss

e e s Frequency re' onse-curve run-at continuous 10 ‘watts.
: -Power handfing: capacity; - the -Gigolo-may be used “with®
~~ “small economy:amplifiers of - very low wattage, as weil as
Lwith " the” hlgliest: power compunent amplmer with - satis~ —
Iaclory results.. . - f—— -

20-20000 cps - ]

S e -
|
== 2KTI INTER- M “" 10R1EN C‘ ll\'{ L t
= IERMOTUEATIEN DBINRIEN (KL RNORCMENTS A.E.S

FNLOMRI mnm——~\

TORNAL (TR YO ARPHR

.+ Inc.
] P LR TR C{’f(m { 3338 Payne Avenue, Cleveland, Ohio

[ | I

Gentiemen please ship_ GIGOLOS.

| understand these units are guaranteed and if 1 am
not satisfied | may return for a full refund of sales

e T ACSUSTALLT TARSPATIAL GRILL GOTH ¥ price, $15.00 each.
OEX AOUSTIC DARMRING MATERIM————| e
, N2 i CounNE RODMR, N
AUHRE 4, (9F DISFIACENIRE® ame_——
Address

DOUSLE HOGRD. VOKE (O = 11060 CaUss
¥e© WODD: (GRIRLEHON

City and State.

1" RUSKGRUD EACLDAIRE ~
Enciosed find check_______ money order.
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SONOTONE STEREO CERAMIC
CARTRIDGE, MODEL 9T

Sonotone has been manufacturing ce-
ramic cartridges for many years. Indeed
they are one of the pioneers in this area.
Previously, however, they concentrated on
making cartridges for a segment of the
record playing public other than the audio-
fan. This does not refleet upon the quality
of the cartridges they made (and still do
in huge quantities) for the “mass” market
—they were just not aimed at the audio-
fan.

Now they are aiming at the high-fidelity
market.

The assembly we received for testing
is entitled “Velocitone” and consists of the
9T cartridge plus a pair of equalization
networks which permit the cartridge to be
plugged into the magnetic inputs of the
amplifier. The 9T is a turnover cartridge
with interchangeable styli. With the net-
works, the 9T may be compared to and
interchanged with any of the popular
maguetic cartridges. Unfortunately, the
use of equalizers eliminates omne of the
good advantages of the ceramic cartridge
—its relatively high output. High output
is an advantage because it makes it un-
necessary to have low-level amplifier stages
and, all things being cqual, improves the
signal-to-noise ratio. On the other hand,
there are many amplifiers today which do
not make provisions for the ceramie cart-
ridge.

Previonsly we noted that the 9T is
aimed at the high-fidelity market. Now
let us see how accurate Souotone’s aim is.
Their aim is good; right on target in
fact.

Before detailing the test results, we will
desc¢ribe our reactions to the listening
tests. Using the equalization network, we

Fig. 4. Sonotone
stereo ceramic car-
tridge, Model 9T.

found the 9T to be quite smooth through-
out its range. Both lows and highs were
handled well.

We were able to track well with a stylus
force of 2 grams althongh 4 grams gave
us somewhat better results. T'requency re-
sponse was within 1 db from 20 e¢ps to
10,000 e¢ps. From 10,000 eps to 15,000 cps
it dropped off 2 db. Channel separation
was 12 db at 30 cps, 27 db at 1000 eps,
and 3 db at 13,000 eps. Separation at the
high frequencies was definitely limited

only 6 db at 10,000 e¢ps and continuing to
decrease to the 3 db mentioned at 13,000
¢ps. The output voltage, with the equal-
izers, was 10 mv; without equalizers the
output was 0.4 volt. The compliance was
given as 3.5 x10-* cm/dyne.

The Sonotone Model 9T cartridge, with
equalizers, is certainly in the domain of
the audiofan. Tts performance and “sound”
certainly are quite good although stereo
separation could be improved.

Also, it is quite modest in price. K-26

GRAY PROFESSIONAL STEREO
TONE ARM, MODEL 208-S/16

The Gray 208-5/16 is a viscous damped
tone arm designed for professional aund
broadeast unse. Gray has been making
professional arms for nearly as long as
we can remember—at least as long as we
can remember being interested in such
things.

A broadeast or professional tone arm
is different from the home arm in several
important areas. First of all it mnst be
rugged. The amount of use (and possibly
abuse) that a professional tone arm re-
rugged. ‘U'he amount of use (and possibly
abuse) that a professional tone arm re-
ceives in everday use rules out delicate,

casily damaged units. In addition the pro-
fessional tone arm must be able to change
cartridges quickly, and without the need
for readjustment every time.

Ag far as the ruggedness requirement
is concerned, one need merely examine the
arm to be convineed that it is really built
to last. The interchangeability requirement
is met by a plug-in cartridge slide as-
sembly. The ecartridge is monnted on a
slide whieh is balaneced as an assembly.
Thus, by having several pre-balanced slide-
cartridge assemblies, the broadcaster will
always be able to change cartridges within
a matter of seeonds. He can also change
from mono to stereo operation with the
same rapiditv. E
from mono to stereo operation with the
sanle rapidity.

Gray is well known as the pioneer of the

Fig. 5 (below). Gray profesional stereo tone arm, Model 208-
S/16. Fig. 6 (right). Cross-section of pivot and ball socket of
Gray arm.
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viscous damping principle in tone arm
construction. This involves inserting a
damping fluid between the mating sections
of a ball socket as shown in Fig. 6. The
silicone damping fluid tends to resist
motion when the arm is moved rapidly
but offers almost no resistance when the
arm is moved slowly. This is intended to
keep the arm relatively motionless so that
only the stylns vibrates.

The low resonance (6 eps), great rugged-
ness, and quick interchangeability of cart-
ridges make the Gray 208-S/16 a trnly
professional arm. We operated it with
several high quality eartridges, with stylus
forees as low as one gram and it performed
exceedinglv well. It did wuot, nroieet. its
forees as low as one gram and it performed
exceedingly well. It did not project its
‘‘personality” at all. K-27
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world’s
most perfectly balanced
playback arm

Nnew
empire 980

featuring the sensational
als

DYNA LIFT"

the sound ends where the record ends.

Adds eleven outstanding qualities:

1. Dyna Lift* Self lifting device eliminates stylus abuse and undesirable run out groove sound at the
end of the record. Dyna lift’s magnetic system lifts arm perfectly from record more delicately than
possible with the human hand. As proven by actual tests conducted. o 2. Perfect Dynamic Balance
Achieved by locating pivot points at exact center of arm mass. e 3. Precise stylus force adjustment
Calibrated knol dials any stylus force from 0-8 grams. Accuracy = 0.1g ¢ 4. Maximum compliance
Precision vertical and lateral ball bearing suspensions. e 5. Lowest fundamental resonance 8 cycles
per second. e 6. Stylus overhang adjustment Unique cartridge bracket-mount permits adjustment of
cartridge position in shell for lowest tracking error. (0.65°) o 7. Lowest inertia Achieved by critically
calculated distribution of arm mass. ® 8. 5 wire circuit eliminates ground loops separate 5th wire
provides common ground for arm and turntable. Complete shielding. e 9. Plug-in installation Arm
provided with plug terminal and supplied with 4 foot shielded plug in cable assembly. o 10. Self latching
arm rest. ® 11, Vertical Height Adjustment for both arm and arm rest—15; inches.

Empire 980 Arm including Dyna-Lift . ....$50.00 Y
Visit your Hi-Fidelity dealer now. e m I re
For descriptive literature write to: ovnagempire INC., [l GARDEN CiTY, N. v

*Patent pending,.
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DUAL TURNTABLE-CHANGER,
MODEL 1006 CUSTOM

It is over two years since we reported
on the antecedent of this rather remark-
able record-handling unit. At that time,
we were quite impressed with some of the
features and the performance of the Dual
1006—and we still are. Of course, there
is a very good reason for this—the Dual
1006 Custom is very similar to the earlier
Model we reported upon but with some
signifieant improvements. One thing that
has mnot been “improved” upon is the
appearance and for that we are quite
thankful. The types of changes that have
been made are all apparently related to
improving reliability and eliminating serv-
ice problems. For example, the cam wheel
assembly has been completely redesigned.
A glance at Fig. 7 shows the rather large
cam which controls the various cycles of
operation. The major improvement in this
cam wheel seems to be in the unusually
tough material from which it is fabricated.

Before going any further into a discus-
sion of the mechanism, we would like to
dwell for a brief time upon the rather
unusnal method whereby the lead-in groove
of the record is located on this umit.
Actually when we say unusual we mean
that it is unusual in appearance. Perhaps
it wonld be best to start by describing
what oeceurs. When the START button is
pressed, the arm raises and moves towards
the center of the record, drops down on
the reeord and then apparently scoots
right across the record until it arrives at
the edge of the record. The arm then
raises again, moves over a little bit and
sets down right in the lead-in groove. Of
course, the nnusual appearing action is
when the arm goes rapidly across the
record. On the surface this would seem to
be damaging to the record—but ecloser
examination reveals that when the arm
raises initially, two little rubber rollers
extend out and beyond the stylus so that
these rubber rollers are really touching the
surface of the record as the arm moves
ount towards the edge. In reality, the record
is not at all dawmaged but instead it
permits the lead-in grooves of odd-sized
records to be located. This may seem to be
4 rather donbtful virtue in view of the
fact that most records available today
are in one of three standard sizes. However,
we found that there are a goodly number
of children’s records, for example, which
are not the standard size. After the edge
of the reeord is found and the arm raises,
the wheels retract so that the stylus ean
engage the groove OFf eanrea annther vary
the wheels retract so that the stylus ean
engage the groove. Of course another very
significant value of this system is that
records of any diameter may be stacked
in any order.

Before we forget, it should be noted
that the Dual 1006 Custom is a 4-speed
unit with some other unusual features.
For example, alongside the arm rest is
a built-in stylus gauge which is a simple
dial indicator actunated by a “weighing
platform” into which the edge of the arm
is hooked. This is a useful feature for
those who are likely to use different eart-
ridges because it provides an immediate
check, It should be noted that this gauge
did not agree with an independent gauge
we used to cheek it. We would recommend
that the built-in gauge bLe calibrated at
the outset. Once checked, however, the
buili-in gauge could be relied upon to
provide a good guide.

Operation
Figure 7 shows the Dual 1006. At the

front are three pushbnttons—srop, START,
and REPEAT—which provide a variety of
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Fig. 7. Dual turn-

table-changer,

Model 1006 Cus-
tom.

operations. After putting on one record,
or a stack, one simply pushes the START
button and the unit starts, plays the
record (s, stops and shuts itself off, re-
tracting the idler so there is no pressure
on the motor shaft which can cause “flats.”
1t one wishes to stop in the middle of a
record intending to start again with that
same record one pushes the REPEAT and
smoP buttons, the arm goes to the rest and
the unit stops. To start again, one pushes
the START and REPEAT buttons together
and the same record is played again from
the beginning. To repeat the record after
it finishes, press the REPEAT button; to
repeat immediately, press the REPEAT and
START buttons simultancously. To use
manually, put in the short spindle, push
the AMANUAL Dbutton (just back of the
other three) and place the arm on the
records manually. Except during the
change evcle, the arm is freed completely
by an ingenious eclntch arrangement.

The Mechanism

The 3 lbs, 9 oz. turntable is driven by
a sturdy four-pole induction motor which
iz coupled to the main frame through
special vibration wmounts. The drive is
through an idler wheel to the rim of the
turntable. There is a separate drive wheel
for each of the four speeds. To prevent
flat spots on fhe rubber wheels, all drive
elements are disengaged when the record
is shut off.

The record changing mechanism is lo-
cated in the special sturdy spindle on
which the records are placed. When the
first record has been completed the shaft
that runs through the spindle is pushed
upwards which causes the fingers on which
that runs through the spm(?le 18 pushed
upwards which causes the fingers on which
the next record is resting to be retracted

Fig. 8. Bottom
view of Dual turn-
table-changer.

WWW amercaaradioRietery com

at the same time other fingers lift the re-
maining records up and away from the
record which is about to be dropped.
Naturally, this procedure requires that the
spindle be locked in position. For this
reason when one installs the spindle it is
carefully inserted and rotated slightly so
the little projections lock in position. The
change cycle is controlled by the eam wheel
which in turn is sef in motion when the
turntable starts to rotate. By means of a
vertical cam surface it raises or lowers
the arm or drops the next record. Actually,
there are raised cam surfaces on both
faces of the gear-toothed cam assembly.

Operation of the mechanism is unusually
smooth and relatively gquiet. We have
operated it through hundreds of eycles
and have not as yet observed cven the
slightest sign of difficulty.

Performance

When we tested the antecedent of the
Dual 1006 Custom, we noted that the
rumble level that we measured then ex-
ceeded the MARTB standards. This stand-
ard gpeeifies that rmmble shall be rated in
db below 1.4 em/sec stylus velocity at
100 eps which corresponds to 7 ecm/sec at
1000 cps with standard equalization. The
minimum rnmble for a turntable by these
standards is — 35 db. We measured — 36 db.
Flutter and wow measured at 0.25 per
cent which again is essentially inaudible.
We were able to operate the unit very
well at a stylus force of 2 grams.

Although we may be repeating our-
selves, we would like to note again the Dnal
1006 Custom is attractive both in ap-

pearance and in performance. It is also
modest in price. It is well worth cousider-
ing by any audiofan who is in the market
modest 1n price. It 1s well worth consider-
ing by any audiofan who is in the market
for a record playing mechanism.

K-28
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—not only the best, but the most complete line of
long-excursion, infinite baffle, precision speaker systems...

LINEAR-EFFICIENCY SYSTEMS

THE OLYMPUS

mfinite baffle system without peer

Sensational sight, sensational sound, remarkable bass, indetectable
crossover, incredible transient response, transparent highs,
smoothest wide-angle projection ... Every superlative ever used to
describe a precision transduction system has been applied to

the new JBL Olympus. The system includes a new 15” Linear-
Efficiency low frequency unit, the LE15; new high frequency driver,
the LE85; new slant plate acoustical lens, exponentially-tapered
horn, and new dividing network. All unite to reproduce sound

so clean, so smooth, so intact that the Olympus is destined to
establish a new standard for this type of system. The free-standing,
trim, beautifully-proportioned enclosure is available in all JBL
wood finishes and with choice of carved wood or fabric grille.

FINEST QUALITY COMPACT LINEAR-EFFICIENCY SYSTEMS

THE MADISON THE DALE

THE JBL MINIGON

Aristrocrat of bookshelf-size speaker systems, the JBL Ranger-
Minigon provides integrated stereo through radial refraction,

the same patented method used in the fabulous JBL Ranger-
Paragon. Minigons accommodate either LE8 full-range units

or JBL Model S5 two-way systems. Grille may be either the unique
louver assembly shown here or fabric.

THE JBL MADISON

An exquisitely-styled minimum volume enclosure, the Madison
reflects the Danish design influence and is especially popular in
oiled teak or walnut finish. Finished four sides and front for vertical
or horizontal placement. Takes the LE8 speaker or S5 system.

THE JBL DALE

A timeless, elegant, modern design with removable legs and
hangers on back (also on Madison) for wall mounting. Finished four
sides and front. All finishes and grille cloths available.

HIGH QUALITY, LOW COST COMPACT LINEAR-EFFICIENCY SYSTEMS _

M () l i JERaal, it __<..|__._j|.
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THE LANCER 33

1t is possible to offer typical JBL precision response, fine cabinet
craftsmanship, and lasting-listening satisfaction at a lower price
than ever before by making a simplified enclosure, longer
production runs, limiting choice of finishes, using one grille, and
providing somewhat less flexibility. The Lancer 33 is a ducted

E?QU.%}’J.‘?@ lsenclosyre with, an, LES eight-ing e fullrange, spgaker.
acoustical enclosure with an LE8 eight-inch, full range speaker.
Lancer finishes are those most frequently asked for—tawny
walnut, oiled walnut, dark mahogany, ebony, and pumice.

Grille cloth is beige linen-weave.

THE LANCER 66

Similar in appearance to the 33, the Lancer 66 is a “‘buttoned-up™
enclosure with a two-way, dividing network system with an LE 10
and new high frequency unit. Performance is remarkably smooth
and transparent. Lancer speakers are factory installed.

and for building in...

THE JBL WILTON

Unfinished, the Wilton is furnished with either the LE8 or

S5 system factory installed. Offered with either a flush grille or

overlapping grille for use when built into a wall or partition.
Whatever your choice...exponentially-tapered horn, bass

reflex or infinite baffle system...you'll find your ideal speaker in

the extensive JBL line. Write for complete catalogue.

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

JBL INTERNATIONAL lLos Angeles 39, Calif.
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NCWE
FROM SCOTT

NEW AMPLIFIERS

H.H. Scott proudly introduces two new models of the
famous 222 and 299 amplifier series. These new amplifiers
have more features . .. more power . .. even better per-
formance than before. The superb new 299C is rated at 72
watts (IHFM), Professional features include: front panel
stereo output jack for stereo headset; pickup selector
switch; derived center channel level control and complete
tape recorder monitoring facilities. The powerful 44 watt
222C is built in the Scott tradition of fine quality and ad-
vanced engineering. At its price of under $155 it repre-
sents outstanding amplifier performance and value.

NEW SPEAKERS

Imagine . . . from Scott .. . a new speaker system selling
for less than $100! The new S-4 incorporates the same
type exclusive multiple crossover circuitry first used in the
higher priced S-2 and S-3 speakers. The S-4 will deliver
truly superior sound and at a modest price. When choosing
your system be sure to hear all three Scott speaker sys-
tems. We believe you will agree with leading musicians
of Boston's famous Symphony Orchestra who commented,
“l have never heard any reproduction of organ which

sounded so faithful to the original. | felt | was sitting in
the center of Symphony Hall.” (Berj Zamkochian, organist.)

| was in the control room when this recording was made,
Played through these new speakers, the reproduction was
closer to the original performance than | have ever heard
before.! (James Stagliano, First Horn, recording artist
Boston and Kapp records.)

NEW KITS

Now there are six kits produced by H.H. Scott. Newest of
all are a fabulous FM Multiplex Tuner Kit and an excep-
tional 48-watt complete Amplifier Kit. The LT-110 FM
Multiplex Tuner Kit, priced at $159.95, gives you Wide-
Band multiplex circuitry, plus the pre-assembled Scott
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silver-plated front end, in a fun-to-build professional kit.
The new LK-48 dual 24 watt integrated stereo amplifier
makes available to the kit builder H.H. Scott quality,
performance and engineering, at an astonishingly modest
cost —$119.95. As with all H. H. Scott kits these two new
models feature H.H. Scott's full-color instruction books,
exclusive Part-Charts, Kit-Pak, and styling and perform-
ance so professional you'll be proud to demonstrate them
to envious friends.

NEW TUNERS

Newest of all . . . and one of the most exciting single
Hi-Fi developments of recent years is the new H.H. Scott
350 FM Multiplex Stereo Tuner. This is the world's first
true Wide-Band Multiplex Tuner. It has an amazing IHFM
usable sensitivity of 2.5 microvolts . . . stereo separation
that fully meets stringent FCC transmission specifications.
Special circuitry is provided to assure perfect tape record-
ings. We are proud of this new tuner, and we think you too
will take pride in it.

Customers, engineers and reviewers attest that H. H. Scott
equipment consistently has distinguished itself over the
years. The exceptional performance of our new products
is fully in this Scott tradition. When you plan to invest in
high fidelity components you will make no mistake by
hearing H.H. Scott components first. Remember, only
H. H. Scott produces the genuine world-renowned Scott
components.

| HH.SCOTT

LEADER IN AUDIO ENGINEERING & DESIGN
H. H. Scott, Inc,, 111 Powdermill Road, Maynard, Mass.
Export: Morhan Exporting Corp,, 458 Broadway, N.Y.C.

Outstanding new Scott components include (left to right) LT-110 FM Multiplex Tuner Kit, 299-C 72 Watt Complete Stereo Amplifier, 5-4
Speaker System and 350 Wide-Band FM Multiplex Tuner. Slightly higher west of Rockies,
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Don’t Miss it
Spain. (Lutys de Luz, Flamenco Songs

and Dances).
Monitor MF 357

Just four people and a tape recorder,
in a bare, empty room, or so it sounds.
One guitar. One singer. Castanets. Loud
heel and toe tappings on the floor,
reverberating thinly. But somehow a
great deal of the curious art of flamenco,
combining dance and music, words,
sounds and visions, manages to get across
in this recording, even though the most
important aspect, the visual, is wholly
missing.

The handsome Lutys (see cover) is a
Spanish dancer and general theatrical
creator, but she hasn’t let any organiza-
tional talents go to her head here. All
is simple, the singing voice, well ofl-
mike, is just the rightly harsh, emotional,
ornamental male sound that brings out
the Moorish in the Spanish idiom, gives
the impression of total improvisation
while keeping exactly in step with guitar
and dancer (who know the rhythms and
words too) ; the guitar explodes. strums,
stops altogether, ruminates darkly, just
as does the voice; sometimes there is
only the foot-tapping, for minutes at a
time.

I might be wrong but I suspect this is
pretty fine flamenco.

BRAVO!

Kodaly: Hary Janos Suite.
Liszt: Two Hungarian Rhapsodies. Vienna
Symphony, Tibor Paul.

Epic BC 1114 stereo
Epic BC 1114 stereo

{mono: LC 3752)

Whenever the name ‘‘Tibor’’ appears on a
disc my eyes and ears perk up, as I've said
before, and notably when the music is Hun-
garian.

This is a sparklingly tant and well turned
ont “Hiry Jinos,” as conld be expected from
the Hungarian Mr. Paul (now resident in
New South Wales) and the knowlng Viennese
orchestra. The Liszt has similar gualities, and
you probably will go right along with the
Epic (Philips) stereo, too.

Madrigals & Motets. The Budapest Madri-
gal Ensemble, Ferenc Szekeres.
Monitor MC 2054

.. . And then there are the Ferencs. That’s
another good Hungarische name, though not
quite as sure-fire as Tibor. This is an odd
record and my curiosity as a madrigal con-
ductor (Western-style) was aroused. The
singers, I found, are of a real old-fushioned
sort, a big group that sings Sixteentli Cen-
tury music in a lush and Wagnerian manner,
though pleasantly, even so. Their second side
is more to the point, being music of modern

* 12 Forest Awe., Hastings-on-Hudson,
W 34,
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Hungary including Bartok and Kodaly (also
a certain Ferenc Tarkas, confirming the
Ferenc-ish quality of this disc).

There's a stereo version of this one, but I
didn’t get it from Monitor,

Mozart: Piano Concerto in C, K. 415;
Sonata in F, K. 280; Vars. "Ah vous
dirai-je, Maman,” K. 265. Clara Haskil;
Festival Strings Lucerne, Baumgartner.
Deutsche Grammophon
138670 stereo
Grap ler quick while you can still get her;
the greatest little wisp of a Mozart-Beethoven
player in recent times, who died suddenly in
December of 1960. For my ear there was no
finer Mozart player on earth and there were

few who could do such lovely things wlth
Beethoven, though she was not the power-

house kind of Beethoven pianist. Here she
does a great concerto, a superbly casy and
fluent piano sonata (how many big pianists
stumble dismally over these tantalizingly deli-
cate little works?) and the slizht variations
on Twinkle Twinkle Little Star (as we know
the tune), played for the first time I've ever
heard them as though they really were in-
tended as music. They are music, with her
incredibly beautiful phrasing and balance.

See the Epic label, back awhile, for many a
fine Haskil dise.

Stravinsky: Serenade in A; Piano Sonata.

Schoenberg: Suite, Op. 25; Two Piano
Pieces, Op. 33a, 33b. Charles Rosen.

Epic BC 1140 stereo

(mono: LC 3792)

No question, here is a very fine pianist for
this music. It sounds like music, under his
touch. It sounds that way to me and it will
to you.

He has the requisite abilities. A highly pro-

He has the requisite abilities. A highly pro-
ficient finger technique, a good ear for the
stuff and a professorial, muslcological back-
ground fthat, clearly, gives him the big, broad
viewpoint which can put the music into its
proper place. All this comes through not as
scholarship bnt intuitively in the music itself,
as we listen. We can rend about it, too, in
Mr. Rosen’s own words on the album jacket.

The two middle-early Stravinsky works will
be casiest for most listeners. More than easy—
just plain attrnctive, as piano music. Rosen
calls the Serenade ‘‘lovable,” which perhaps
indicates how well he understands its sense.
That's just what I would have said, listening
to him play. The Piano Sonata is somewhat
more formal but made of the same cloth, more
or less—it has for us today a marvelous
pianistle simplicity and a unique piano sound,
with its easy and steady rhythms, its deco-
rative runs and roulades. I found it top listen-
ing.

As for Schoenberg, nobody ever said he was
easy to listen to, aside from his early popular
Romantic works (*“Verklaerte Nacht'). These
are the landmarks of his early twelve-tone,
or serial musie, still with that slightly Vien-
nese off-beat decayed-waltz sound to them.
Under the Rosen hands, even Schoenberg
sounds pianistically musical and quite rea-
sonable for listening. If you ever had a mind
to try him, this is the moment. . . .

£ CORD REVUE

 Edward Tatnall Canby_*'

Vivaldi: Concertos for Flute, Oboe, Bas-
soon; Double Concertos for 2 Fluies, 2
Oboes, 2 Violins, 2 Mandolins. Soloists

and 1 Musici.”
Epic BSC 111 (2) stereo
{mono: SC 6040)

Read the above titles and you'll see what
today’s Vivaldi recording means. Concerto
after concerto, new ones all the time, end-
lessly. Concertos for Iverything. Before the
last War there were something like 80 violin
eoncertos by Vivaldi in one library, as a mild
starter. Whether they suvvived I don't know,
but if not, the supply is inexhaustible from
elsewhere.

Now just keep one thing in mind: Vivaldi
did not write any of these works to be played
in a long sequence, one right after the other,
like this. Not even the big Collected Concer-
tos, “L’'Estro Harmonico” and the llke, which
were simply groups of six or twelve assembled
conveniently for publication and titled for
quick sale. (Only the familiar “Four Seasons”
is really a connected group—and it is only
part of a larger published collection.)

So—try these one or two at a time. The
amazing thing is that old Vivaldi never lets
you down, never wavers far from his own
strong, rock-solid style, serious, good humored,
often exotically colored but seldom all-out in
emotion like so much of Bach and the other
Germans of the North.

As I customarily point out while this series
continues, “I Musici” underwent somewhat of
a musicological revolution when Ipic (Phil-
ips) took over this group of 11 players and
put them to work under a Dutch-Italian ar-
rangenient supervised by the man with the
perfect name, Vittorio Negri-Bryks. Now,
things are done authentically, with the right
sort of instrnmental complement and bal-
ance, with a proper tutt{i and solo relation-
ship in the concerto form, retaining the won-
derfully light Italian sheen and accuracy of
derfully light Italian sheen and accuracy of
the string playing that formerly had made
the group famous.

On these discs, I found the two-way con-
certos the most pleasant listening off the bat,
notably the one for a pair of mandolins. But
the single-solo works are there in reserve, on
the other two faces, when you've had enough
duet music.

Gregorian Chants. (1) Feasts of the
Blessed Virgin; Immaculate Conception.
(2) All Saints; Christ the King. (3) Sun-
day Vespers; Compline. Choir of Monks,
Abbey of Saint-Pierre de Solesmes.
London 5595/6/7 mono

The enormous body of Gregorian chant is
hereby further nibbled at in a paltry six LP
sides, continuing the London series as re-
corded by the group of Monks who first led
the reform and restoration of Gregorian chant
to its earlier purity, without instrumental ac-
companiment.

If you are looking for a special musical mole
hill onto which to climb, you'll never find a
more glorious one than this—for this chant
music is an immense world of expressiveness
within itself, in its own way as subtle and
varied as all the great mass of Western music
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put together. But you'll need time. ¥ou can
begin here, and you'll find expressive and
worthwhile notes in cousiderable detail to
help you. Big, resonant sound, though in
mono form.

Adam: Giselle (complete). London Sym-

phony, Fistoulari.
Mercury SR2-9011 (2) stereo

An awful lot of Giselle here, two whole-
discs, but if you enjoy this pleasantly lyrical
and old fashioned musie, belonging to the
oldest ballet now in regular repertory, you'll
find this a really first rate playing, sensitive
and very musical. No—I didn’t even play all
of it; but a very few minutes were plenty to
advertise the nmusic’s happy effect in this ver-
sion. With Mercury recording to give it sharp-
ness and presence, it is highly worth recom-
mending. A companion two-record recording,
same performers and conductor, 1is the
“Sylvia” ballet by Delibes. The other Mer-
cury complete ballet recordings are done with
Antol Dorati, some nine or ten of them.

Tchaikowsky: Swan Lake Highlights. Con-
certgebouw Orchestra of Amsterdam,
Fistoulari.

London CS 6218 stereo

. . . Let’s note, too, that London offers its
own set of ballet recordings and provides us
with the selfsame Maestro Iistoulari. Indeed,
on the low-price Richmond label you can
have the selfsame orchestra too, the London
Symphony, playing the complete “Swan Lake.”
(CM 9218) These highlights, with Iistoulari,
are a vergion in stereo but these, too, were
igssued under a limited-time low-price offer of
$2.98, stereo. Might still hold good.

Beethoven: Pastoral Symphony (No. 6).
Concertgebouw Orch., Sewallisch.

Epic BC 1134 stereo

(mono: LC 3785)

Judging the ‘‘Sixth,” on one record after
another, is perhaps the most subjective task
that any record reviewer must face. The sym-
phony, as Beethoven said, is more feeling
than tonal painting, in spite of the verbal
descriptions of the movements in terms of
nature and the country. IFFeeling in the play-
ing, feeling above all in the listening.

No sooner had I finished writing about the
Lorln Maazel “Sixth,” with much approval,
than I came upon this one—very different,
but I find myself again approving. Odd, be-
cause for a number of years I simply could
not find a “Sixth” that X liked, though there
were many that came in on the musical tide.
(No; I will not go back to see how they stand
up now. Comparative criticism between per-
formances is self-limiting, like those patent
sub-atomic forces in nature that are un-
measurable because they are altered by the
measuring process. Can a listening edr judge
theadar iy P olRgs o fau ‘B it arig: Jhe Janage
the tenth playing of a ‘‘Sixth” with the same
feelings as the first? Not mine.)

What matters, is that this in its own way
is a very good “Sixth.” There is a curious
contradiction in it that may be the result of
a happy combination of performers, a dy-
namically rising young Bavarian conductor
and a solidly, luminously conservative Dutch
orchestra.

The music plods, almost stolidly, and yet
it is light. The “beat’” is lumpish and almost
march-like, and yet the rhythmic span is easy,
poetie, unaffected, not a bit rigid, never hard.
I found it quite absorbing, this curiously
straight-ahead music-making, and I particu-
larly enjoyed the relaxed, un-tense quality of
it, stolid, yet never stodgy.

Ilpic has hit on a particularly nice re-
corded sound lere, quite vivid and real, with
an interesting play of inner melodies brought
to the fore. The conductor probably had some-
thing to do with that, but even so the re-
cording is outstandingly good for Beethoven.

Here’s Milt Kamen!
Capitol SW 1565 stereo

The guy’s funny! I wouldn’t have believed
it for myself—Capitol has so many comics
now that tliere’s a special department, “Capi-
tol Comedy Selections,” to keep up with them
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all, and I've tried this one and that one,
until now, without much enthusiasm. ’]:‘he
format is always the same. Big screaming
studio audience, laughs every time he opens
his mouth no matter what and even before he
gsays it, a series of half-anecdotes }nostly
topical and each leading outward via the
“speaking of so-and-so’” technique until no-
body in his right mind could remember where
the froth started. Well, Mark Twain
started the system, anyhow, as you can tell
if you've heard Columbia’s “Mark Twain To-
night,” but as I was saying. . . .

Mil Kamen is sort of the essence of good
old New York, rolled into one round package.
If you’ve been around dat boig and hoid its
lingo, in da Bronx, Brookalin, even in Min-
hattin, in the trains (subways to you and
me), on the avenoo, in da pok, well this guy
has it. Bven Groucho Marx has to admit he’s
good.

T Thing is, I don’t really think he knows he
has it—that is, Newyorkese. Like all people
from thereabouts he takes it for granted that
all the world talks and thinks the same way.

Now don’t go and tell me he comes from
I.A. He shoulda hoid ’va bolg witda name of
L.A.? T got nooz fa yoo. : -

Well, it’s not that nutty, but it is quite
wonderful, Try the Milt Kamen verslon of
“Hamlet.” It’s on Side Two.

(P.S. For the info of our friends in L.A.
In N.Y. “I got nooz fa yoo” means anything
from “I have some news for you” to “Iat
chance” or just plain “No!”. In N. Y. the
mothers don't shout to their small klds
“Come here this minute!” They yell “Gitovah-
heeya! And the kids get over, too.)

WITH INTERESTING
RESERVATIONS. ..

Andrea Gabrieli: Mass: Pater Peccavi;
Two Motets. Coro della capella di Tre-
viso, D'Alessi.

Vox DL 680

Phew ! Vox picked up the darndest things
on its musical way through the Kuropean

You
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lowest noise performance without mi-
crophonics...but this is only part of the
story. The complete details are covered
in a comprehensive bulletin available
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backwoods, when these recordings were first
made. This is a fine Sixteenth century Mass
by the elder of the two Venetian Gabrielis,
sung spaghettl & la Caruso, with lofs of en-
thusiasm and the most extraordinary lack of
historical perspective. Not eIl Italian music
is by Verdi! Those who know a bit about
older choral works of this sort are in for a
shock when they try this one,

Big Carusos, little ones— (Carusini, per-
haps), those choirboys of Italy whose style
has been inelegantly described as “squall-
ing”’—a richly wobbly over-all ensemble that
sounds like the chorus of a provineial “Trova-
tore” and is just as full of sincerity. The
Italians like their old music this way and,
I suppose, it’s up to us to take it or leave it
in its own terms. The spirit is wonderful, but
every note begins with a scoop, a slide up-
wards; the pace is sturdy and elephantine,
like slogging through swamplands, a sort of
slow march-time all the way, never flagging.

All very fine, but the unforgivable sin, as I
hear it is the sadly indeterminate piteh.

Everything is vaguely out of tune. The pitch
seems to sag lower with every chord, though
oddly enough this is an illusion of sorts, for
most of the time the chorus actually remains
more or less at the level from which it starts
out. But the inner pitch relationships, be-
tween notes of the scale, arc insecure and
unlovely. Old Caruso would never have sung
it this way.

Monteverdi: Il Ballo delle Ingrate (arr.
Lupi). Emma Tegani, Claudia Carbi, Luigi
Sgarro; Orch. da Camera di Milano and
Cho., Gerelli.

Vox DL 650

Here’s another of Vox’s astonishing Italian
efforts, old music again in a slightly out-
landish “arrangement” for modern orchestra,
with piano, harp and what-not; but here
there are three noble performing elements to
bring through the lovely music of Monteverdi
(1608), three excellent voices, soprano, mezzo
and basso. In spite of the *arrangement,”

NO SPEAKER

SYSTEM

CAN MATCH
THE PERFORMANCE
OF THE

BEYER DT-48 DYNAMIC HEADPHONES!

“The Perfect Speaker” has been the objective of engineers and knowledgeable
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they make the recording desirable. Rich,
poignant but beautifully controlled and styl-
ized, all three of these voices are aesthetically
good for the Monteverdi expression. No Ca-
ruso-izing here!

The work was a sort of semi-operatic ‘‘spec-
tacular,” relying on lavish scenery and ar-
restingly new-style music for {ts impact.
We lack the scenery and the music doesn’t
sound “new,” but the sense of it still carries
authority, given some famillarity with this
interesting transitional period in our music.
Vox tosses this performance at us with no
more than an outline of the ‘‘story-line” to
help—no texts, no translations. (Unless maybe
a folder fell out of my album.) The recorded
quality is adequate in mono, though not a
sibilant in a carload can be heard. (Last time
I ran into this record was as Vox PL 8090
hack in the early ’'50s, and it could be older.)

Giovanni Gabrieli: Sacrae Symphoniae,
Canzoni. Choir, Brass, the Gabrieli Fes-

tival, Gillesberger.
Vanguard BGS 5037 stereo

Oddly enough, it seems to take the trans-
alpine Viennese to put on a reasonably “au-
thentic” performance of older Italian usie,
like this from Venice; the Italians still cling
to their slightly outdated unauthenticism,
their fancy “arrangements” for Wagnerian or-
chestras and Verdiesque choruses. This Vien-
nese-type performance of the brilliant double-
choir music of Saint Mark’s in Venice is
highly authentic, according to the original
manuscripts, freely doubled or alternated with
voices and brass as was the custom in Gabri-
eli’s time (around 1600), with Intonazioni,
free improvisations on the organ, to set the
key for each work. But nevertheless the spirit
of the performance and the sound is pleasantly
Viennese, the outlines soft and mellow, the
voices wobbly but sincere and musical. My
only reservation in a really lovely double-
choir portrayal is the rather march-like
rhythm in some sections, the word-phrases
lacking adequate shaping. Gorgeous music,
any way you hear it. The Canzoni are short
works for brass, one of which is the famous
Sonata pien e forte, contrasting soft and loud
timbres, piano and forte.

Early Baroque Music of Germany—Hein-
rich Schiizz and Melchior Franck. New

York Pro Musica, Greenberg.
Decca DL 79412 stereo

The Pro Musica people work industriously
through a perfect mountain of old music each
year — give them another decade and the
supply will begin to run out. Their organiza-
tion is highly efficient, complete with musi-
cologist and a slew of mewly revived and re-
constructed old instruments to go along with
the solo voices, as per the latest in musicologi-
cal research. They are as enthusiastic as they

e s
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cal research. They are as enthusiastic as they
are industrious; never a dull moment.

But not too many profound moments, eith.er.
It is rarely possible to achieve a really moving
insight into such music in the time available
in this fashion, and with so much to cover.
Nor has it occurred to the Pro Musica (as it
surely did long ago to the Belgian Pro Musica
Antiqua performers under Safford Cape) that
a standard, well trained, modern concert voice
is not the best thing in the world for older
music. These voices are good ones—by modern
standards. They make very little concession,
though, to a possible “authentic” vocal pro-
duction in harmony with the demands of a
music very different from that of more recent
times.

Having said all that—7I'll note that in this
record the group is at its best, singing works
mainly intended for solo voices and from a
relatively recent time, the Seventeenth cen-
tury, when the modern coneept of the bril-
liant solo voice was already well launched.
Most of the works here are solos and duets;
only a few are more suited to choral singing,
in five or six parts. The doubling of some
voices with instruments is newly authentic,
probably the way things were done in those
days, and helps the musical sense for today’s
ears, given these big, brilliant vibrato vocal
sounds.

To be sure, Schiitz is a gentle composer, and
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to develop what is undoubtedly the world’s finest pickup system. To
to develop what is undoubtedly the world’s finest pickup system. To

accomplish this amazing engineering feat, Weathers created the unique
“Amplified Bridge-Circuit”. This is at the heart of the pickup . . . with it
you achieve a freshness and fidelity of sound that defies duplication by
any other pickup system! Weathers professional pickup reaches down
into your records’ grooves where they've never been touched before . . .
makes old records sound like new. Sturdy, light-in-weight tone arm floats
gently down on your discs, tracking with a force of less than 1 gram . . .

protecting your valuable records from damage and wear for a lifetime!

Audiophile Net .....c.ccveeveeviicrereenneesieene $129.50
(Complete with Weathers Stereo Tonearm)
With 33%3 Turntable .................. $189.45 complete

Your present Weathers FM or regular system can
be easily converted by ordering the Weathers Con-
VEISION Kit ooveiieerermericiresnene e sesnesenscenes $91.00

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

WEATHERS INDUSTRIES

66 E. Gloucester Pike, Barrington, N. J.
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Melchior Franek (not related to the later
César) is the same; yet these are big, loud
performances. I enjoyed them, nevertheless,
and the instrumental element is well done
throughount.

Musique de Joye (Country Wedding Fes-
tival, 17th Century France). Telemann
Society Orch., Schulze.

Vox DL 570
Telemann: Three Concerti. Telemann So-

ciety, Schulze.
Vox DL 590

There are two Schulzes, Richard and Theo-
dora ; he conducts and researches, she plays
recorder, oboe; the Telemann Society would
seem to be their joint baby. I'm not at all
clear as to just where in space the Society
makes these recordings, since the Vox opera-
tion involves both French and American seg-
ments—jackets printed in France in French
and (sometimes) KEnglish, records pressed in
the U.S.A., from varied masters.

The ‘“Musique de Joye” is an elaborate suite
of old *pops" music, its many separate sectlons
originally intended for informal playing at a
country wedding, many of the tunes beiug
well known airs and dances. The original was
“arranged” (as we would say it) by one Jean
Hotteterre, of Paris. The Schulzes have fixed
this up for an approprinte small orchestra
and a group of recorders, the whole accom-
panied (on paper) by a running account of
the wedding activities. See the jacket. The
music is simple and charming, but Richard
Schulze has injected some irritating manner-
isms intn the playing, notably a dogmatic,
plodding sort of staceato in the recorders and
a slightly exasperating hiccup effect at each
of the cadenzas (endings). Theodora Schulze
shows herself here and in the Telemann rec-
ord as an excellent performing musician,
fluent on the recorder in these works.

The Telemann pieces are actually two con-
certi, one for oboe and thie other a brilliant
work for three trumpets and two oboes, plus
the well known “flute” suite in A minor, often
Iieard in souped-up symphonic versions as
played by major symphony outfits with a flute
solo. These are more authentic playings, and
the “flute” here is the proper recorder as
originally intended, very nicely played by
Theodora S. She also plays the oboe solc
she must play ?wo oboes—you'll note there's
| no second oboist mentioned. (The three trum-
peters are given credits.)

The Schulze authenticism includes a valiant
try at the difficult double-dotted rhythm so
seldom achieved in these works by modern
orchestras—not bad, here. Generally the music
flows nicely, but there is again a certain dog-
matic heaviness, evidently the director’s, which
takes the bloom off what otherwise would be
a fine peach in the Barogue style.

The Royal Brass Music of King James I.
Trumpet, trombone, ensemble dir. Thurs-
ton Dart.

L'Oiseau-Lyre SOL 60019 stereo

It was a good idea to gather together this
“hounse 1music,” composed for King James’
brass band by a whole list of not too well
known DBritishers who came just after the
great times of Queen Elizabeth I. Giles Far-
naby is the ounly one familiar to modern
Bllizabethans ; the more curlous among us
have probably already run into the redoubt-
able Giovanni Coperario, whose real name
was plain John Cooper—he wanted to sound
[ashionable in the Italian manner. Also Jérome
Bassano and Alfonso TFerraboseo II, all of
these if I am right born properly British.
(Well, if movie peope can do it, and songbirds
for disc jockeys, then why not Englishinen ?)

Mr. Dart went to Paris to borrow a group
of brilliant French brass players here. The
sound is plenty brassy but after a dozen or so
little pieces it gets a bit monotonons; and
I'm afraid these IFrenchnien knew less about
old English music than Mr. Dart himself, who
knows plenty. They sound like solid brass men
to me, the kind who play at the Opéra and
| the Conservatoire.
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Handel: Great Tenor Arias. Kenneth Mc-
Kellar; Royal Opera House Orch., Boult,
London OS 25234 stereo

This is British Handel de luxe—take warn-
ing thereby. The works. Big, Romantic or-
chestra, a large, liquid, slightly sentimental
tenor with a golden voice, lots of bounce in
the fast parts and a plethora of ritards, those
real drippy slowings-down-at-the-endings,
which move many Britishers and plenty of
Americans to tears of gratitude.

Warning, merely because some people bridle
at the mere thought of all this. If you don't,
then you'll find Mr. McKellar right in the
old-fashioned Handelian groove, positively
weeping in the “Messiah” (of course——Com-
fort Ye and Bvery Valley), hut surprisingly
agile and accurate in some of the lesser
known and more lively excerpts. He’s tops in
his field, if you go for the field.

MacDowell: Suite No. 1. Giilis: The
Alamo. Downs: Elegiac Prelude. Na-
tional High School Symphony Orch.,
Maddy, Gillis.

Nat. Music Camp (1) stereo

The great Interlochen complex of teaching
and publishing facilities here projects its first
stereo LP in a series. The student perform-
ances will be of interest to Interlochen grad-
uates and students and to parents and educa-
tors—but for the rest of us, the interest is
80-s0, as is the music itself.

First, though the skill with which these
kids play is remarkable considering their age,
there is inevitably that child-like quality of
unquestioning imitativeness — ‘‘aping their
¢lders”—which is bound to take the place of
inner conviction in this kind of student per-
formance. It’s the same in a student “Ham-
Iet"—or a “South Pacific’—for kids learn by
doing. And the inevitable rough edges appear,
too, in spite of a relatively high polish. Good
for learning but not for listening.

More important is the lamentably unchal-
lenging music here featured, as uninsplred in
content as it is complex and elaborate in
orchestration. The MacDowell Suite, a first
recording, is a highly dated example of the
impressionist vein of sentiment popular here-
abouts near the turn of the century, thor-
oughly alien to the lives of present-day ’teen-
agers, yet not vital enough to rate as classic
musi¢c of the past. For my ear, the Gillis
“Alamo’” piece is an overblown mass of patri-
otic conventionality, expertly orchestrated
and empty of real content. The Downs work
iz more serious and ns seriously devoid of
anything new in the way of musical thought,
though it is again expertly orchestrated.

Is our musical training always to be carried
on in this manner, producing highly proficient
instrumentalists who can ‘“play anything” but
who haven't learned to know what music
really can say? It seems to me that a properly
trained high school music student should play
this sort of stuff with a large grain of salt,
understanding its pretentious superficiality in
tarnnnd vox miewnh il aninaing d Fganenabr 4nck,
understanding its pretentious superficiality in
terms of music while enjoying its purely tech-
nical brilliance, Maybe some of these students
do, but I wonder . ..

Ravel: Piano Concerto in D for the Left
Hand.
Prokofiev: Piano Concerto No. 3 in C.
John Browning; Philharmonia Orch.,
Leinsdorf.

Capitol SP8545 stereo

An interesting record here—one slde is
excellent, the other not so good, though the
performers are the same.

John Browning, one of the new younger
pianists, has more than enough left-hand tech-
nique to play the enormously demanding eon-
certo Ravel wrote for Paul Wittgenstein, the
one-armed pianist. But in this performance,
the desperate, harsh emotionalism of the Ra-
vel dissonance seems to miss him. It just isn’t
there, Perhaps dissonance has gone so far
now that the once-violent Ravel harmonies
no longer say what they were meant to, at
least to younger performing ears of this sort.

The Prokofiev Concerto, a work of the early
Twenties, on the other hand seems perfeetly

(Continued on page 90)
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From the sound capitol of the world comes Capitol
Professional Recording Tape. Professional clarity.
Professional richness. Professional fidelity. All these
will be yours when you try this newly-released Capitol
recording tape in your home recording system. Free
with each 5” and 7” box — 8 pages of recording tips
from the Capitol engineers. Look for the copper-
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CHARLES A.

STEREO
The Birdland Story
Roulette Stereo SRB2

As keeping pace wlth modern jazz bullt
Birdland’s reputation, the management ap-
parently believes the twelfth year of success-
ful operation is no time to rest on its laurels.
Only a quarter of this two-record album is
devoted to mono mementos left behind by
some of the historic fisures who helped es-
tablish the club. The story is brought up to
the present, with the added benefits of stereo,
by three groups drafted from among the
younger men who are frequently active on
the stand today. They also point to the fu-
ture and are likely candidates to take care of
subsequent chapters. With such players of
great resources as Al Grey, Thad Jones, Lee
Morgan, Bobby Timinons and Johin Coltrane
to call on in the years ahead, the ¢lub can
look forward to another prosperous decade.

Manager Oscar Goodstein is already wel-
coming a new generation of paying customers,
some of whom may think there has always
been a Birdland at the corner of Broadway
and 52nd Street. A souvenir booklet, hand-
somely illustrated and enclosed in the boxed
set, reveals the delays and difficulties en-
countered hefore the doors opened on Decem-
ber 15, 1949, The founders still seem to re-
tajin the optimism of those embryonic days,
or they would hardly expect Leonard Feather
to compress the entire Birdland story into
twenty pages. Most noteworthy happenings
are covered, however, including the rise and
fall of rival clubs, the Charlie Parker saga,
and the promotional windfall brought about
by George Shearing’s Lullaby Of Birdland. A
steady stream of anecdotes moves the story
briskly along, and the memories of many
readers will be jogged into recalling other
cl30ice items that were barred due to lack

choice items that were barred due to lack
of space. Incidents sensational enough to have
attracted wide newspaper coverage are also
avoided, but the author never hides the fact
that running a jazz club on Broadway is still
a tough and tricky business.

The survey of performances from the past
ignores the familiar Shearing theme, sur-
prisingly enough, favoring instead a sample
of Harry Belafonte's brief career as a pop
singer. Belafonte, who was one of the at-
tractions on the opening bill, is heard with
Machito’s Afro-Cuban outfit on Lean On 3e.
Bud Powell appears at his pianistic peak on
Somebody Loves Me. The era of eool sounds
is revisited as Stan Getz plays Hershey Bar,
and then Jjoins guitarist Johnny Smith on
Moonlight In Vermont. Parker's partners are
Miles Davis on Fmbraceable You, and Dizzy
Gillespie on Confirmation.

Whlle enough remembrances of this ealiber
could be found to fill an entire four sides,
with a termlnal salute from the bands of
Count Basie and Mayvnard Ferguson, an
important part of the Birdland story would
be left untold. The lifeblood of jazz must be
constantly repewed, and Birdland does its
bit by startlng young players off at the

* 782 The Parkway, Mamaroneck, N. Y.
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famous Monday night sessions and helping
to launch new groups. The sesslons forming
the bulk of this set are prime illustrations of
how new stars are made, as three of the
musicians involved have since become lead-
ers. Billy Mitchell and Al Grey of the Basie
band are now heading a unit jointly, and
trumpeter Lee Morgan has left Art Blakey to
set out on his own. And John Coltrane, who
leads the latest edition of a quartet that was
was formed less than two years ago, con-
tributes three originals to strengthen his po-
sition as a reigning force on tenor sax,

IEach group enjoys a side to itself, with
Morgan in command of Art Blakey's quintet
and drummer Art Taylor substituting for the
regular leader. Among their originals is an-
other new Bobby Timmons work,
Strain, which agaiu proves the pianist to be
closely attuned to the current jazz pulse. The
Basie contingent is in charge of Thad Jones,
who provides three original lines and enlists
brother Hank to fill in on piano. The trum-
peter delivers a fine muted solo on Tip Toe,
and Frank Wess joins Mitchell and Grey as
an added starter.

All three groups perform as they might
on any good night at Birdland. The solos are
first class, and the qualities needed to as-
sume the burdens of leadership go on display
in more than one instance. The only question
left unsettled is whether the name of one of
the Janes brothers, Frank Wess or Bobby
Timmons will go up on the club marquee next.

Blue Mitchell: Brasses And Strings
Fortissimo Stereo XK8006

After getting the new TFortissimo subsidi-
ary off to a resounding start with jet planecs,
racing cars, pipe organs and other decibel
producers, Riverside finally applies the same
careful processing methods to an outstanding

careful processing methods to an outstanding
jazz release. The results are truly fabulous,
and it will be a great day when recordings
of such quality become an industry standard
rather than a curiosity for the audio en-
thusiast. One way to bhasten the day is
through consumer pressure, and the pleased
reaction to this album should make itself felt
in short order over a wide area.

Because of the broad appeal of solo trumpet
irn conjunction with supporting brass and
strings, many listeners will investigate the
Fortissimo XK series for the first time. The
descriptive notes avoid tags that might warn
off purchasers addicted to either straight jazz
or mood music, and with good reason, for
the album belongs exclusively to neither cate-
gory. Tadd Dameron and Benny Golson supply
arrangements far superior to the anonymous
scoring that usually makes every mood album
sound tlhie same as another. They add a swing-
ing touch of distinction to the strings without
departing too far from the norm. Conceri-
master Harry Lookofsky keeps the section on
the alert, and it is fully capable of matching
wits with the aecomplished jazzmen who malke
np the large brass choir. Golson is on the
podium to prevent the debate from getting
out of hand.

Blue Mitchell enjoys a dual

recording
career, working at Riverside as a

contract

Minor

artist and appearing on Blue Note 1'1} his
featured role with the Horace Silver quintet.
All his efforts until now were directed at
listeners to small-group jazz, but the swi'tch
to a larger framework and tende_r toying
with ballads comes off without a hitch. The
album’s theme might well be taken from a
new Dameron opus titled Smooth As _The
Wind, so relaxed and graceful are readings
of But Beautiful, Nearness Of You, and For
All We Enow. Mitchell’s solos are structured
according to plan, yet his long, lithg linqs are
freely improvised and hold much jazz inter-
est. Particularly impressive are two pieces of
Silver’s, who can bask in the reflected glory
of his employee’s playing on Strollin’ and
Peace. .

As this album proves the case for quality
control and polymax pressings without re-
sorting to sensational sounds or stereo gim-
micks, it provides an ideal introduction to
the Fortissimo XK series. Recordings of jets
and racing cars are excellent tests of equip-
ment, but brasses and strings give a Dbetfer
indication of how closely a finished record
conforms to the original tape. All thirty-
eight minutes of playing time are distin-
guished by extreme clarity and lack of dis-
tortion. More often than not a featured trum-
pet is recorded at a greater volume level than
the rest of the brass and allowed to blot out
supporting strings. This can be a blessing
with certain string sections, but here the bal-
ance is about as natural as anyone could
want.

Now that Riverside has set new slandards
for the industry, it might confer a further
boon on the purchaser by pressing all its
stereo releases on polymax material. Much
of the resistance to the premium price asked
for stereo dises would dlsappear if they all
met such high standards. If any economies
must be made, the first thing to go should be
double-fold covers which devote a full page
to telling what instrument is to be heard
where.

Les McCann: Pretty Lady
Pacific Jazz Stereo 25

A little commercial snccess was all Les
McCann needed before certain portions of the
jazz press began to accuse him of borrowing
from other pianists, outright plagiarlsm, con-
trivance, and other crimes too grievous to
mention. The truth of the matter is that
MeCann’s own originals have always been the
most interesting and memorable parts of any
of his albums. As though to prove the polnt,
he includes two new compositions in his cur-
rent excursion into the world of balladry,
and they are as fresh and exciting as any-
thing he has done. One is the gracious title
tune, and the other a tender entreaty called
Doreen Don’t Cry, I. Influences can be de-
tected as McCann goes to work in the ro-
mantic department, but the sum total is
always greater than any of the parts on
Django, Little Girl Blue, and I’ll Take Ro-
muance.

In the latest edition of the trio, Herbie
Lexyis s ARLE.TRineed 9 Afd s OheY bl
Lewis has ably replaced the agile Leroy Vin-
negar, while the relizble Ron Jefferson con-
tinues on drums. McCann’s playing is always
enjoyable, but the Bosendorfer piano used on
this occasion makes it even more so, and
the superb tone stretches luxuriously in stereo.

Ida Cox: Blues For Rampart Street
Riverside Stereo RLP9374

The annals of jazz are full of unique re-
cording, even though the religious tracing
of influences by jazz historians sometimes
makes them all seem alike, but there will
never be a match for Ida Cox’s “final state-
ment.” How she was located at her home in
Knoxville, Tennessee, also is an unusual
story, and historians are polishing it down
to the last detail. The question of Miss Cox’s
age is still not settled, however, but she began
singing in Southern minstrel shows at four-
teen. Regradless of whether she has passed
her seventieth birthday or not, her voice has
acquired all qualities usually associated with
a benevolent grandmother. In any event, she
has no compunctions about referring to Cole-
man Hawkins and Roy IZldridge as *‘boys.”

For purposes of comparison, several of
the original recordings of numbers encored
herc have been reissued on Riverside RLP
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INTEGRAL SHOCK MOUNTING

Found only on University MODULAR MICROPHONES T

Features that make a University microphone better than most.
Better in quality and utility for applications requiring the ulti-
mate in pickup. Better to answer every exacting need with
unswerving performance, flexibility and durability.

Let’'s see why.

Electro-formed Filter: Actually, two screens are used, one of
silk, the other of electromesh-a type of metal screening so fine
that it can be formed only by a selective plating process—ensur-
ing positive deterrence against airborne particles. The unique
mating of the two screens is also most effective in preventing
annoying wind noise and breath pops.

Exclusive Unilart Diaphragm: Why Unilar? Because it possesses
conflicting properties—lightness and great rigidity—which per-
mit the microphone diaphragm to mirror perfectly every subtlety
of the original performance. And Unilar has astonishing immun-
ity to both high and low temperature extremes, humidity and
many corrosive elements. Beyond this, Unilar can withstand
extreme physical stress. For example, if deformed by extreme
high intensity sound pressures, it springs right back to its
original shape! Thus Unilar is your assurance of constancy of
performance.
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TTRADEMARK

Gold Plated Connector Points: University has made certain-=
to the nth degree—that no obscure malfunctions shall be pere
mitted to mar the final performance of any microphone. To this
end, gold plated push-on connectors and pins are employed on
all modules and adapters. The mechanical integrity of the push-
on connectors is such as to assure perfect electrical contact
without annoying crackle noises due to corrosion.

Shock Mounting: University’'s unique integral shock mounting
gives more widespread benefits than ordinary shock mountings,
which are limited to the isolation of the microphone from vibra-
tions transmitted through the stand. University actually ‘floats’
the cartridge element in a specially-designed foam rubber bed,
thus isolating it not only from floor vibrations, but also from
spurious sounds originating at the microphone case itself—
such as when a performer handles the microphone or when it is

being passed around.
For more exclusive features, and descrip- tﬁﬁj
UNIVERSITY

tions of the entire line of University
modular microphones, write: Desk R-10,
University Loudspeakers, Inc., White
Plains, N.Y. A Divisior: uf Ling-Temco-Vought, Ity
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ELEGANCE, CONVENIENCE AND ECONOMY

in ACOUSTICAL CABINETRY
for Your High-Fidelity Components

CABINET

ENSEMBLE
Model 500-501

Easy way to enjoy an attractive music center with
your own choice of famous name high fidelity com-
ponents. Acoustically-engineered and furniture-crafted.
May be placed together or separate—for finer mono

or stereo. Easy on your budget, too.

Center Equipment and Record Cabinet (Model 500) is designed to house am-
plifier and/or preamplifier, tuner, tape recorder, record changer, and transcrip-
tion table. (See photo at right.) Shelf is adjustable. Blank face panel avaijlable.
Lower left compartment has space for 150 LP record albums. Sliding doors.
Free-Standing Twin Speaker Inclosures (Model 501) permit proper stereo
separation or positioning for desired listening in any room. Each houses up to
15" Joudspeaker. Also accommodates any size tweeter. Cabinet Lnsemble
(Model 500-501) is available with base as shown above, or with legs, as shown
at right. Choice of Oil Walnut, Hand-Rubbed Mahogany, Blonde, or Ebony
finish, (Individual cabinets also available separately.)

BOOKSHELF 8-in. SPEAKER ENCLOSURE

Gives you compact utility and sound
quality with economy. Acoustically-
designed with vented port to enhance
reproduction of any 8-in. speaker.
Only 9”7 x 117 x 19”. Fits on book-
shelf, or may be used horizontally
or vertically anywhere else, as ini-
tial high-fidelity reproducer or auxil-
iary unit, or in pairs for stereo. Furniture-crafted and beautifully finished.
Choice of Oil Walnut, Hand-Rubbed Mahogany, Blonde, or Ebony.

Choice of Oil Walnut, Hand-Rubbed Mahogany, Blonde, or Eboxiy.

Model
128

CHAIRSIDE EQUIPMENT CABINET

Provides convenient control of your stereo or
mono music system. Smartly furniture-crafted
and sturdily built of selected woods to protect
the stability of your components. Component
section has upper and lower compartments to
house amplifier and/or preamplifier or tuner.
Lower front section, with blank mounting
board, allows ample space and clearance for
all makes of record changers. Sliding cover.
Choice of Oil Walnut, Hand-Rubbed Mahog-
any, Blonde, or Ebony finish.

See Your High-Fidelity Dealer FURNITURE-CRAFTED 8Y
or Write Now for Bulletin R-21-A

Most versatife line of high fidelity O C K F o R D

cabinetry created by specialjsts SPECIAL FURNITURE CO
in acoustic design and ’

fine furniture manufacture 2024 TWENTY-THIRD AVE @ ROCKFORD ILL
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147. One in-person specialty never avajlable
before is a determined Aama Goes Where
Papa Goes. The boys respond with youthful
vigor, and Eldridge's trumpet obligatos are
just what Miss Cox needs to get back into the
swing of things. One of her reservations about
journeying to New York was that she would
rather sing with her church choir than re-
turn to the blues. If the boys at Riverside
are looking for another statement, they might
try recording Miss Cox and the choir. Pianist
Sam Price, Milt Hinton, bass, and drummer
Jo Jones complete the accompanying quintet.

Abbey Lincoln: Straight Ahead
Candid Stereo 9015

For some time now Abbey Lincoln has
mounted a one-woman attack on the conven-
tions of juzz singing, and in this encounter
the bastions are breached with a revolutionary
effect that will be felt eventually in all areas
of jazz. Failure to become acquainted now
with what she is trying to accomplish will
only mean coming baek to this album later,
as it is bound to become a jazz landmark.
She stands far ahead of anyone else on the
path the next great female singer must travel,
and her progress to date can hardly be as-
similated in one sitling. Not that Miss Lin-
coln succeeds in everything she attempts, but
all her efforts are venturesome and full of
meaning. And her very best invites compari-
son with the Billie Holiday of Strange Fruit.

The composers, lyricists and inusicians as-
sisting Miss Lincoln are all distinguished, and
it is impossible to say which of the three
groups is the most impressive. Oscar Brown
provides a setting for Paul Laurence Dun-
bar’'s When Melindy Sings; Randy Weston and
Max Roach collaborate on African Lady, a
new poem by Langston Hughes; Mal Waldron
contributes the title tune, and the singer her-
self penned the words to Thelonious Monk's
Blue Monk. Coleman Hawkins is a tower of
strength in a supportlng cast which includes
Max Roach, Eric Dolphy, Booker Little and
Waldron. Stunning stereo, as engineered by
Bob d'Orleans, benefits the entire company.

Judy Garland: Judy At Carnegie Hall
Capitol Stereo SWBO1569

If anyone harbors doubts about all the
rave reviews of Judy Garland’s Carnegiec Hall
concert last April, this two decker recorvding
of the event should go a long way toward
dispelling them. Critics are known to be sen-
timental about show business comebacks, but
the plaudits are thoroughly deserved in this
case. Not that Miss Garland is iufallible, for
she falters more than once during the last
part of the program. Somehow it only makes
her seem more human than the well rehearsed
little girl who first sang Ower T'he Rainbow.
There is nothing mechanical in the way a
missed note is covered up, and she sails into
the next chorus more vigorously than ever.
She passes all the tests of a real trouper, and
twenty-slx numbers are more than enough to

e e ety b R UL e o i —

LAt
twenty-slx numbers are more than enough to
expect of a singer in one evening.

Mort Lindsey conducts the lively orchestra,
and the show is still going strong on touv.
Miss Garland may not return as often as
Harry Lauder, but this recording will endure
for as many years as some of his. Should
the applause be too thunderous In stereo,
then be satisfied with the monophonic version,
but by all means get one or the other.

Harry Belafonte: Jump Up Calypso
RCA Victor Stereo LSP2388

Back in 1955 the astonishing success of
Belafonte’s first calypso album caused the re-
cording industry to break out in a rash of
congas and bongos. or a while each depart-
ing banana boat carried one or more talent
scouts on the passenger list. The excitement
subsided when they found native singers knew
all about collecting royalties, and besides the
best drummers were already on the way to
New York. The LP liberated Belafonte from
commercial pressures of any sort, and he was
able to move on to spirituals and chain gang
songs before the calypso bubble burst. Ouly a
second Belafonte albumn could inflate it again,
and after a six year wait the public should be
just about ready for the start of a new
Caribbean cycle.
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This time sterco is on tap in the studio to
help recreate a carefree Trinidad street scene
during the annul Jump Up Carnival. Col-
lectors lucky enough to possess recordings
made at the festivities several years ago by
Emory Cook will have a good idea of what
the real thing is like. Belafonte worked with
Irving Burgie on arrangements which make
it easy for a broad audience to readily grasp
the meaning and humor in the songs, and his
performances are honed to a razorsharp
edge. The unusual supporting cast of orches-
tra, chorus and Trinidad Steel band is di-
rected by Ralph Hunter, who collaborated
with engineer Bob Simpson in creating life-
like stereo effects. The steel drummers are
well deployed to add soft accents on the ro-
mantic Lend Of T'he Sea And Sun, or unite
in full force on the lively Angelina. Ideal
demonstration material are the whopping bass
notes from the big marching drums on the
ecstatic Goin’ Down Jordan.

Mavis Rivers: Mavis
Reprise RSL1702 (4-track stereo tape)

While Frank Sinatra failed to take a swing-
ing album title away from Capitol, he did
succeed in getting Mavis Rivers to come along
and help start his Reprise label. The Samoan
lass is one of the brightest new vocal talents
to appear in several years, and she improves
with every studio visit. Where her previous
supporting groups only hinted at a jazz back-
ing, Marty Paich’s arrangements allow the
singer considerable latitude, in addition to
encouraging solos from the likes of Jack
Sheldon, Stu Williamson, Bud Shank and
Bill Perkins. Everyone enters into the joyous
spirit of It Dow’t Mean A Thing, and Satur-
day Night. A bit of seductive South Sea Island
magic transforins Caendy, There’s No You, and
other ballads. And Miss Rivers can claim
credit for the sultriest version ever of Harold
Arlen’s A Sleepin’ Bee.

However, the best excuse for investing in
the stereo tape is the priceless tuba playing
of an unheralded member of the dectet. Be-
gides adding a full-bodied sound to the en-
sembles, Red Callender is quite capable of
swining any group he joins, Tape plainly re-
veals details of his craft that are often
hidden, and a tuba las seldom appeared 8o
winsome and winning before.

Terry Snyder: Footlight Percussion
United Artists UATC2228
(4-track stereo tape)

Many cngineers still insist their work lies
closer to thie arts than to science, but the
rise of stereo spectaculars and sounds in
motion is rapidly making jobs for computer
technicians. Not only is memory storing val-
uable for channel switching and other aspects
of the re-mastering process, but the need for
an IBM machine to plan a session will soon
become an actuality. Before long every popu-
lar sonr _and..show fune will be catalogued
hecome an actuality. Before long every popu-
lar song and show tune will be catalogued
and information listed as to past performance.

A few seconds with the machine will tell
whether a title has reeeived the bongo or

chimes treatment, and which way the instru-
ments went.

Until then, record companies must trust the
brains of such mortals as Terry Snyder, whose
top-flight drumming got him in on the act at
tbe beginning. Presently engaged in an “ultra-
audio” series, he gives tle mental once-over
to a dozen Brondway hits. Chimes and bells
are assigned to If I Were A Bell, and 'Til
I'here Was You. Vibes win out on Bali Hai, a
Chinese gong song on Anything Goes, and
bongos are featured throughout. Tape en-
gures all the ultras which the promotional
literature promises in the way of wide-range,
channel-separation, and instruments floating
{from speaker to speaker.

MONO

Little Brother Montgomery: The Blues
Heritage

Folkways FG3527

Before recording in London durlng a recent

tour, Eurreal “Little Brother” Montgomery
Jast visited a studio in 1936, but the years in

AUDIO e OCTOBER, 1961

offers the advantage of manual operation
...even when playing automatically

When a man switches his record changer from automatic to manual operation,
you can be sure he’s planning to listen to some of his ‘extra special’ records. He
takes no chances that anything might happen to impair their performance.

When he finishes a record, he manually lifts the arm and stops the turntable. He
then removes the record, replaces it with the next, and starts again. He would
rather do this manually than risk possible surface damage with automatic opera-
tion. For when his changer is operating automatically, the turntable is continuously
spinning. And when the next record is dropped onto the one in motion, there’s a
momentary grinding action between the two surfaces which can damage the grooves.

This drawback is common to all automatic record changers—except the new
Glaser-Steers GS-77T. The GS-77T is the only record changer with Turntable
Pause. And only the GS-77T owner can enjoy automatic convenience and gentle
record care—at one and the same fime.

When the GS-77T goes into its change cycle, the arm returns to rest position. The
turntable stops. Then, with the turntable stationary, the next record drops gently
into position, the arm swings back and alights in the run-in groove. Finally, the
turntable resumes its motion, and the record is in play. The record receives the same
gentle handling care as with any manual turntable. Only in place of human hands,
the GS-T7T does it automatically—precisely. This is Turntable Pause.

The GS-77T is equipped with an 11-inch turntable platter for better record support.
Rumble, wow and flutter specifications exceed existing high fidelity standards. The
arm is so effectively suspended and counterbalanced that stylus force between the
first record on the turntable and the tenth, varies less than 0.9 gram.

See the new GS-77T today at your dealer. Handsome white changer with brushed
gold trim, white turntable pad. $59.50 (less cartridge and base). For details write:

GLASER-STEERS COMPANY, 155 Oraton Street, Newark 4, N. J.
N Ew A division of American Machine and Metals, Inc.
GLASER-STEERS
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13th ANNUAL
CONVENTION AND EXHIBITS
OF THE

AUDIO
ENGINEERING
SOCIETY

Showing Professional Audio Equipment for Studio
and Laboratory

OCTOBER 9 THROUGH 13

AT THE HOTEL NEW YORKER, 34TH STREET AND
EIGHTH AVENUE, NEW YORK CITY, NEW YORK

ONE HUNDRED PAPERS ¢ Studio Equipment ¢
Psychoacoustics * Music ¢ Loudspeakers ® Ocea-
nography and Underwater Sound ¢ Microphones

and Earphones ¢ Sound Reinforcement ¢ Audio In-
and Earphones ¢ Sound Reinforcement ¢ Audio In-

struments ¢ Disc Recording and Reproduction
Tape Recording and Reproduction ¢ Amplifiers
FM Stereo Multiplex e Stereophonics.

SESSIONS Monday through Friday, 9:30 a.m., 1:30 and 7:30 p.m. Annual
Award Banquet, Thursday 6:00 p.m. EXHIBITS Tuesday through Friday,
noon to 6:45 p.m. except Thursday and Friday to 5:00 p.m.

Program available from

AUDIO ENGINEERING SOCIETY

Post Office Box 12, Old Chelsea Station, New York 11, New York

between have done nothing to separate his
playing from a deep blues heritage. European
recognition resulted in a Presige LP on his
return, and now another album unfolds still
more of his undiluted lyrics and solo piano.
His discography dates back to 1928 and the
old Paramount label, according to the list
supplied by Rudi Blesh, whose notes also
evaluate a career that began in Kentwood,
Louisiana, near the Mississippi line, and be-
came an important part of the epic folk
blues just being rediscovered by a new gen-
eration of collectors. Besides revlving such
time-tested solo numbers as Vicksburg 44, and
Crescent City, the pianist recalls a concert
of last year on London Blues, and extempo-
rizes West 46th Street Boogie, where Folk-
ways was located until a month or so ago.

While Little Brother’s vocal powers are 1o
better than average, his singing is completely
natural and free of any influences foreign to
the blues. His accompaniments are unexcelled
anywhere, and no one held a stop watch to
rule out extra choruses of solo piano on Early
One Morning, Now About That Prisoner, and
I Aiw’t No Bulldog. Plainly audible in the
recording are the drumlike foot taps which
set basic tempos. If Little Brother's right
hand seems not to know what the left is do-
ing, both hands are fully aware of his rhyth-
mic foot.

Charles Perry: The Sound Of Brushes
Music Minus One MMO175

As a sequel to an earlier album titled
“Trun WIth Drumsticks,” Music Minus One
performs a similar service for aspirlng drum-
mers who want to develop good brushwork.
The boxed set contains a pair of wire brushes,
instruction folder and practice record. Also
affixed to the back of the box is a practice
pad of hard cardboard. As brushes are less
poisy than sticks and require more patience
to master even on an amateur level, much of
the fun of starting out with sticks is missing.
Many beginners who take instinctively to
sticks are baffeled by brush strokes, and some
practice pads will go sailing out the window.
In that event, the frustrated student can
always try his luck later on a suiicase, an
object which one theory cites as playing an
implements used, but wire brushes are better
Whisk brooms are thought to be the first
implement used, but wire brushes are better
balanced for the pace of modern drumming.

Charles Perry outlines various strokes in
the folder and demonstrates them on the
record. After that, the fledgling can test his
wings with such accompanists as Mal Wald-
ron, Addison Farmer and Wendell Marshall,
or try matching wits with Wilbur Ware’s bass
solo on Beware. At least, Dave Hancock's en-
gineering makes the brushes sound alive on
the LP.

K. C. Douglas: K.C.’s Blues
Prestige/Bluesville 1023
Prestige/Bluesville 1023

Not all migrating Mississippi blues singers
head for Chlcago, although that city claims
most of the supply at one time or another.
K. C. Douglas went to California, where he
supplements his earnings as a field hand by
singing and playing guitar for numerous mi-
grant workers who arrive from southern
states during the summer months, His firat
LP was recorded in 1956, during one of Sam
Eskin’s field trips, and Emory Cook released
it as part of a series devoted to the glories
of the open road. It is now a rarity, as only
a few copies were in circulation before a
fire in the company’s Stamford laboratories
destroyed the remaining stock. Douglas was
rediscovered recently by Chris Strachwitz, a
California blues enthusiast who began mak-
ing tapes of the singer’s extenslve repertoire,
and this is the first of two LP’s promised for
release on Prestige.

During early years of wandering, Douglas
encountered many veteran blues practitioners
and became well versed in various older styles.
Knowing how to reach an audience is part of
his stock in trade, and he gives entertaining
accounts of Rootin’ Ground Hog, Born In The
Country, and K. C.s Doctor Blues. Strach-
witz, in addition to encouraging his protege
to develop original material, lends an atten-
tive ear and turns out a good recording.
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Robert Pete Williams: Free Again
Prestige/Bluesville 1026

While on the hunt for worksongs at Angola
prison farm in 1958, Harry Oster recorded a
blues singer sentenced to life and inclnded
examples of his work on three LP’s of ma-
terial gathered from inmates. They were is-
sued on Oster’s Folk-Lyrie label and played
a vital part in winning a parole for Robert
Pete Williams, the lifer who is now working
on a farm. The producers of both Newport
Festivals also invited the singer to appear on
their stage, but Williams must remain within
the boundaries of Louisiana for seven years.
This LP will shorten the wait for blues col-
lectors, who again owe thanks to Oster for
recording his discovery on portable equipment
and sending the tapes to Ken Goldstein at
Prestige. So far, Williams has never left his
native state, and he expresses the absence of
extraneous influences with the remark, *“All
the musie I play, I jest hear in the air. You
can hear the sound of it, comin’ forth, sound-
in’ good . . . blues come to me, and I jest
get it all in my head.”

Iolklorists will consider Willtams a great
find because of his purity of style and the raw
imagery of his blues dialogues. Collectors of
country blues will be more impressed by a

heartfelt intensity that often matches the
searing cry of the late Robert Johnson. Wil-
liams also is nearly equally as good a guitar-
ist, and an opportunity to practice along with
a good studio recording might give him the
edge.

Django Reinhardt: Djangology
RCA Victor LPM2319

This LI consists of material privately re-
corded in Rome during late 1949 and early
1950, and it reunites Django Reinhardt with
Stephane Grappelly, the other principal part-
ner in the Quintet of the Hot Club of France.
An Italian rhythm section hardly justifies
billing the original group on the liner, and
only a thorough reading of the fine print
discloses the information that the sessions
were never available in this country bhefore.
However, one mistake offsets the other, and
the competence of the rhythm team disposes
of any excuse for not sitting back and en-
joying the great gypsy guitarist at his ro-
mantic best on Beyond The Sea, Lover Man,
and Menilmontaent. Recordings of Reinhardt
during this period are rare, and the added
presence of Grappelly's swinging violin makes
this collection especially valuable. The sound
shows signs of age, but Reinhardt's guitar is

unamplified, and the famed pair reworks such
original hits as Minor Swing, Djangology, and
Swing 42.

Coleman Hawkins: Stasch
Prestige Swingville 2013

Most present-day studio musicians can run
through arrangements and come up with pol-
ished and technlcully exact copies of famous
swing-eru bands, but seldom do they get in-
side the music. The Prestige Blues-Swingers
were casually assembled for this date and
they are equally casual about Jerry Valen-
tine’s arrangements, but they do swing and
feel the spirit. A prime factor is the presence
of Coleman Hawkins as nominal leader, and
the great tenor saxist thoroughly enjoys the
chance to play for dancers again. When Haw-
kins records these days, much of the weight
of carrying a small-group sesslon usually falls
on his shoulders, along with the strain of
maintaining his reputation. Valentine assumes
most of the burdens on this set, and his recre-
ations of the freewheeling style of the Itarl
Himes and DBilly Bckstine bands are just what
the featured soloist needs to go about his

(Continued on page 92)

KLH has introduced a new speaker
system — the Model Ten.

We believe the Model Ten will serve
as a new standard of value among
speaker systems — a standard beyond
which advance for some time will be
so difficult as to appear impossible. In
the light of known technology, nothing
further can be done to lower any
costs without serious losses in per-
formance. This performance cannot be
improved without sharply increased
costs,

KLH is qualified to make these state-
ments, because we are the only manu-
facturer of loudspeaker systems in the
United States who make in our own
United States who make in our own
factory every part that in any way
affects the performance of one of our
products. We make the tools, the
machines and the instruments that
make and test the parts.

This is why we can guarantee — as
no other maker can — that any two
systems of a given model (Model Ten
included) will match within ==1% db,
octave by octave and note by note,
throughout their frequency range.

Descriptive literalure, with the name of

The KLH Model Ten speaker system

Is smaller than our other models — |
a true bookshelf speaker,

Costs less than our other models —
under $90,

Operates with a 12 watt amplifier —
up to 60 watts if you wish,

And — has the KLH sound.

your neares! franehised KLH dealer,
i3 avatlable on request.
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KLH RESEARCH AND DEVELOPMENT CORPORATION

30 CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS
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SAVE
25%

This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, V4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

Audio

Broadcasting equipment
Acoustics

Home music systems
Recording

PA systems

Record Revues
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HAROLD LAWRENCE®

Music In Utopia

been a favorite subject for writers

and philosophers throughout the cen-
turies. It has assumed various shapes, in-
cluding an aristoecracy of intellectuals; an
all-powerful, benevolent state; a world
without governments where responsible,
mature people manage their own affairs;
and other sechemes ranging from pure
humanism to the most mechanistic design
for living. All these visions, however, from
Plato to H. G. Wells, are colored by the
social and political atmospheras in which
they were conceived. Thus, Utopian blue-
prints usually tell ns more abont the evils
of existing systems than about those of
the golden future.

Plato, appalled by the waste, corrup-
tion, decadence, and hypocricy of demo-
cratic Athens, outlined a Utopia ruled by
an intellectual elite. In his Republic, chil-
dren are separated from their parents at
birth, “possessed” by the state so as to
protect them from family influences. Birth
coutrol and eugenics are strictly enforced:
men may reproduce only between the ages
of 25 and 45; any child born from a male
not within the specified age is to be
destroyed. As for breeding, ‘‘the best of
either sex should be united with the best
as often, and the inferior with the in-
ferior as seldom, as possible. . . . The oft-
spring of the inferior . . . will be put
away in some mysterious, unknown place,
as they should be.” Plato was practical
enough to realize that such a practice
might provoke outright rebellion among
ordinary citizens and therefore advised
that it remain a seeret known only to the
rulers.

To mid-twentieth century man, Plato’s
elaborate plan for the ideal society secems

THE visioNn of the perfect society has

elaborate plan for the ideal society seems
by turn naive, presumptuous, arrogant,
and even chilling. It would probably shock
this disciple of Socrates to find distorted
echoes of his prineiples in some of the
more brutal aspects of modern life, such as
the extermination camp, the Chinese com-
mune, and the Soviet iniernat (a sort of
boarding school in which children are to
be “entered as early as three mouths of
age, with parents visiting onily on week-
ends”), although he might regard the
latter as a step in the right direction.

Nothing is left to chance in Platonie
society. Men and women marry, procreate,
think, play, work, and perform certain
civie duties according to a so-called divine
order. Plato freely admits that the idea
of a divine order is strictly a gimmick in-
vented to forestall grumbling on the part
of the unfranchised masses.

*26 W. 9th St., New Yorls 11, N.Y.
' The New York Times, August 27, 1961

‘What role does music play in the Re-
public? As with almost everything else,
Plato has some definite ideas on the sub-
ject. TFirst, music cannot be separated
from gymnastics, since the two arts are
closely intertwined. Exclusive devotion to
the latter can lead to “a temper of hard-
ness and feroeity,” while an overdose of
the former will result in “softness and
effeminacy.” A full-time musician in Plato’s
Utopia runs the risk of total degeneration:
“. . . when a man allows music to play
upon him and to pour into his soul through
the funuel of his ears those sweet and soft
and melancholy airs . .. and his whole life
is passed in warbling and the delights of
song . . . he begins to melt and waste,
until he has wasted away his spirit and
cut out the sinews of his soul.”

No Sad Songs Allowed

Having dealt with music in general,
Plato now turns his attention to specific
details: “We have no need of lamentations
or strains of sorrow. ... These . .. must
be banished.” Also outlawed are the flute,
“bad rhythm,” and “lyres with three cor-
ners and complex seales, (or) any other
many-stringed  curiously-harmonized in-
struments.” The Dorian and Phrygian
modes, however, are acceptable, as are
“good rhythm,” the lyre and harp in the
city, and the shepherd’s pipe in the coun-
try. Among the civic duties of musicians
is that of composing songs for wedding
festivals, staged by the rulers for the
purpose of replenishing the human herd.
Pre-selected brides and bridegrooms are
married en masse to the acecompaniment
presumbly of lyre and harp played in the
state-approved Dorian and Phrygian
statéapproved
modes.

The static concept of Plate’s Republic
is nowhere better illustrated than in his
warning that unless music and gymnastics
are “preserved in their original form, and
no innovation made,” [the italics are mine]
the security of the State itself would be in
jeopardy.

Dorian and Phrygian

Boston, 2000

The word, “Utopia,” was compounded by
Sir Thomas More from the Greek, ‘“no
place” or “imaginary land.” It was the
name given to an island occupied by the
citizens of an ideal commonwealth
described in Utopia (1516). A large bod;
of literary works stem from The Republic
and Utopia. One of the most influential of
these, Tdward Bellamy's Looking Back-
ward (1887), is a vision of Boston in the
year 2000. Within the framework of our
contemporary life, and with Orwell’s and
Huxley’s disturbing pictures of the Utopia
of the future clearly in our minds, it is
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easy to regard Bellamy’s novel as quaint
and curiously old-fashioned, although his
description “in retrospect” of Boston in
1887 is a powerful indictment of a callous
social system.

Unlike Plato, Bellamy has little to say
about the philosophical and psychological
aspects of musie in Utopian Boston. He is
primarily concerned with techniques to
bring music to the broadest possible audi-
ence. In this respect, Bellamy’s novel falls
into the category of the scientific Utopia,
and, like many works of this genre, its
projection into the future is at times re-
markably acecurate.

“She made me sit down comfortably,”
says the hero, Julian West, who has been
invited into the musie room by Edith Leete,
daughter of his 2lst-century host “and,
crossing the room, so far as I could see,
merely touched one or two serews, and at
once the room was filled with the musie
of a grand organ anthem; filled, not
flooded, for by some means, the volume
of melody had been perfectly graduated
to the size of the apartment.”

At least four different programs are
available fo the listener at any hour of
the day or night. The performances are
‘live’ and emanate from various mniusic
rooms in the city, “perfectly adapted
acoustically to the different sorts of musie.
These halls are connected by telephone
with all the houses of the city whose peo-
ple care to pay the small fee.”

Music To Rise By

Later in the novel, West dreams that
he is in the banquet hall of the Alhambra,
watching a “band of nautch girls, round-
limbed and Iuscious-lipped, (daneing to
the) music of brazeu and stringed instru-
ments.” He awakens to “find it broad day-
light and the room tingling with the
electric music of the Twurkish Reveille.” He
learns at breakfast that his ‘“telephone”
had been timed to rouse him with musie,
and that the pieces played “during the
waking hours of the morning were always
of an inspiring type.” The “musical tele-
phone” is also used to lull Bostonians to
sleep with appropriately “soothing tunes.”

At a public restaurant, “windows opened
on a courtyard where a fountain played
on a courtyard where a fountain played
to a great height and music made the air
electrie.”

Bellamy’s deseription of music in 2000
is, amazingly prophetic. As may be seen
in the above extracts, he anticipated
radio broadecasting, high fidelity sound re-
production, subseription radio, clock radios
and Muzak.

Easy-Chair Listening

In Utopian Boston, churches and eon-
cert halls have been replaced for the most
part by acoustically treated chambers,
which bring music and sermons to ‘“audi-
ences often reaching 150,000.” Amateur
music-making is discouraged: ‘“All the
really fine singers and players are in the
musical service, and the rest of us hold
our peace. . . .’

In Plato’s Utopia, music is sister to
gymuastics, should be practiced in mod-
eration, and must never depart from cer-

(Continued on page 88)
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TARZIAN TAPE

ent sound

a8 high fidelity

professional quality

engineered for highest fidelity

High Output—can accept signals’

with dynamic range to realize the
full potential of even the finest
professional equipment.

L ]

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

L ]

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

L ]

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

°

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

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

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

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

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

SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM]Tuners Closed Circuit TV Systems e Broadt.:ast
Equipment » Air Trimmers  FM Radios o Magnetic Recording Tape » Semiconductor Devices

MAGNETIC TAPE DIVISION ¢« BLOOMINGTON, INDIANA
Export: Ad Aurlema, lnc., N.Y. ® In Canada, Cross Canada Electronics, Waterloo, Ont.

WWW._ amercaaradioRistery. com
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NEW PRODUCTS

® New Speaker System. The new Isotone
“Cellini”’ is a modestly sized speaker sys-
tem with a volume of 2%-cubic feet and
incorporating 6 feet of continuously fold-
ed channeling. The tremendous air resist-
ance inherent in this makes for improved

damping and linearity of response from 30
to 18,000 cps. Heretofore obtainable only
in custom-built models, the Isotone prin-
ciple is available in a series of models
starting at $65.00 (1%-cubic foot model).
Isotone Associates, 3402 Third Avenue,
New York 56, New York. K-1

® Tape-to-Slide Synchronizer. Utilizing a
pencil mark for cueing, the Mark-Q-Matic
Model MQM-1 is a new type of tape-to-
slide synchronizer which is completely
self-contained and does not have to be in-
stalled onto or into the tape recorder or
projector. To add sound to slides the MQM
is simply placed next to the tape recorder,
and the tape is looped through a sensing
slot. The tape is then recorded and cued to

1

the slide with a pencil mark. There is no
need to laminate, splice or slit the tape,
or to record a beep signal. The MQM uses
no vacuum tubes. A feature of this pat-
ented cueing method is that the cue is
visible to the eye and the cue mark can
be erased without effecting the tape. The
Mark-Q-Matic MQM with full instructions
and connector kit is priced at $49.95. Gen-
eral Techniques, Inc., 1270 Broadway, New
York 1, New York. x-2

® Moderate Cost Dynamic Microphones.
‘With the new Models 70 and 71 dynamic
microphones, University brings high
quality and performance to the moderate
cost microphone field. The Models 70 and
71 feature low-frequency response down
to 50 cps with a smooth rolloff below this
frequency. Output in the treble and high-
frequency range shows negligible loss to
14,000 cps and reaches an upper usable
limit in the 18,000-cps region. The pickup
pattern on both models is omnidirectional.
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Impedances of 30, 50, and 20,000 ohms are
available via the color-coded leads at
the end of the integral cable at the
level into high impedance input is 28
mv/10 dynes/cm? The finish is acrylic
silver-grey and non-reflecting black. Both
models have integral 15-ft. microphone

cables. Model 71 is slightly greater in
over-all length and incorporates an on-off
switch. Price for Model 70 is $29.95 and
for Model 71, $34.95. University Loud-
speakers, Inc., 80 So. Kensico Avenue,
White Plains, N. Y. KX-3

o Professional Tape Timer-counter. Manu-
factured with stop-watch precision, the Super-
scope Model TC-30 professional tape timer-
counter mounts instantly to the side of any

recorder. indicate

It is precision made to
tape travel accurately in seconds and min-
utes. The perfect accessory for any record-
ing enthusiast or professional studio. Super-
scope Ine.,, Sun Valley, Calif. User net price

$19.95, K-4
® Bookshelf Speaker System. Employing
a new principle of low-frequency loading,
the Rus-Lang Model ‘‘1+ 2" speaker sys-
tem utilizes flexible cabinet end panels
constructed of stiff laminated materials
and mounted on sponge rubber surrounds.
This system achieves an 8-db gain over
conventional enclosures of tne same size
by utilizing the back-wave energy of the
speaker. The "1 +2” speaker system con-
sists of an extended range 8-in. speaker in
a sealed enclosure. The molded curvilinear
cone with cloth surround provides greater
compliance, lower harmonic generation,

WWW_ amerncaaradioRietery com

and eliminates edge reflections. Speaker
impedance is 8 ohms and power handling
capability is 20 watts continuous program
material. The enclosure is constructed of
genuine oiled walnut 92%-in. high, 18-in.
wide, 9%-in. deep. The grill cloth is white
and gold. This system retails at $34.95.
Rus-Lang Corporation, 138 Hurd Avenue,
Bridgeport, Conn. K-5

e Sine-Square Wave Audio Generator.
Suitable for use in the laboratory as well
as the service shop, the Lafayette TE-23
Sine-Square Wave Generator is a high-
quality factory wired reliable instrument.
Features include a front panel meter to
monitor rms output; separate step and
variable attenuators for both wave forms,

dual cathode-follower output; and a fre-
guency response of from 20 cps to 1 Mec
plus or minus 1.5 db except on the 0.01
range. I'requency accuracy is within plus
or minus 5 per cent on all bands. Rise
time of the square wave is less than 0.15
us. The steel case is grey in color with a
leather handle and the front panel is two-
tone silver and charcoal. List price of the
TE-23 is $69.95 (available Dec. 30, 1961).
Lafayette Radio Electronics Cororation,
165 - 08 Liberty Avenue, Jamaica 33, New
York. K-6

o Speaker Without Grill. The Utah Model

o Speaker Without Grill. The Utah Model
SH-3 features a random-width wood
paneling design to eliminate the need for
a grill cloth. The almost invisible slats
help load the 6-in. x 9-in. speaker. Measur-
ing only 8-in.x10%-in. x 63%-in., the SH-3

is available in blond mahogany or walnut
finishes. Screw terminals on the back
cover facilitate easy connection to exist-
ing music systems. Utah Radio and Elec-
tronics Corp. Huntington, Indiana. x-7
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o Power-Line Monitor. The latest addition to RCA’s test equip-
ment line Model WV-120A Power-Line Monitor responds con-
tinuously to fluctuations and changes in power-line voltage.
The RCA Power-Line Monitor alerts the technician or experi-
menter to voltage problems before they cause trouble. It pro-
vides him with an accurate reading at a glance without the
need of handling probes, setting switches or interrupting his
work. Irfeatures of
the Monitor include
an expanded scale

& from 100 to 140
S , 2 _\folts for easy read-
2 OO . § ing and a moving-
(@ .”i._\yf"‘-‘{ JRRih -/1“7,».7“’ ' | vane type meter that
& /@ \\0 120 ’30 [ indicates true rms
L N /1 v'alues even wWhen

| ’\\0 0 4 line vpltage is not
| # pure sine wave. Ac-

A @M VOLTAGE

Wy

curacy is plus or
minus 3 per cent at
# 100 and 140 volts
1 and plus or minus
: 2 per cent at 120
i volts. FFrequency
E range is from 25 cps
to 400 cps. Meter ac-
tion is fast enough
to reveal fluctua-
tions and “bounces”
in line voltage.
Large scale pointer and voltage designation permit a clear
reading from a distance of 10 feet or more. User price of the
WV-120A is $14.59. Radio Corporation of America, 30 Rocke-
feller Plaza, New York 20, N. Y. K-8

‘bouwen Line mONTOR

e

e

o “The Thin Man” Micro-
phone. The IElectro-Voice
Model 652 microphone
(dubbed “The Thin Man') is
a. dynamiec, non-directional,
voice-range microphone
which received its name be-
cause of the 24-in. length
of its semi-rigid ‘“neck.”
The semi-rigid %-in. tubing
permits the microphone to
be moved up, down, to the
right or to the left. It per-
mits placing the microphone
conveniently close to the
sound source for full range
pop-free response without
distracting or obstructing
the view of either the per-
former or the audience. Two
transparent baffles (supplied
with the microphone) al-
low accentuation of the
presence range—the smaller
baflle for a 3-db boost and
the larger for a 6-db boost
at 5000 cps. Used without
a baffle, Model 652 provides
smooth response from 80
cps to 8000 cps. The “Thin
Man” mike is also available
with a 15-in. long tubing
(Model 652A). Both Models are sold complete with Model
300 stand adapter and 20 feet of three-conductor, rubber-

la.cketed, brown, broadcast-type cable. Electro-Voice Inc.,, Bu-
00 stand adapter and ZU Ieel OI Tanree-conuucLur, ruvver-

jacketed, brown, broadcast-type cable. Electro-Voice Inc.,, Bu-
chanan, Michigan. -2

o New Headphone
Series. IEmploying
the identical plastic
cones utilized in the
well-known Permo-
flux headphones, the
new ‘‘Feather-Lite”
series features high
performance in a
lightweight head-
phone. Especially
valuable for use in
language teaching
systems; 2-way com-
munications, moni-
toring in the studio
or laboratory, the
featherlite head-
phones are economi-
cally priced. Mono-
phonic types are
available with im-
pedances of 8 or 100
ohms and stereo-
phonic types are
available with im-
pedances of 16/16
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Million-dollar
Studio

or

Fifty-dollar
Mike

A ey,
D-19-B D-11-N

= A million dollars might buy you an
acoustically-perfect recording studio, free of
low-frequency reverberation.

= Fifty dollars will buy an AKG dynamic cardioid
microphone that does the same job — retains its
directional selectivity clear down into

the bass and makes even a “live” livingroom

a recording studio.

0f all microphone makers, AKG of Vienna has
the basic patents on dynamic mikes with
&llranee cadinid raspanse.—the
full-range cardioid response — the
characteristic that alone makes this possible.
AKG's cardioids are cardioid where

you need it most!

This is only one of the plus values in an
AKG. They are all rugged . . . smooth in their
translation of sound . . . built with care

and old-world craftsmanship.

From von Karajan to Joe Doakes, AKG is first
choice for crisp, full-bodied sound. From
$485 to $27, AKG dynamics are the
cardioidest dynamic mikes you can buy
today. For details, write Electronic
Applications, Inc., Stamford, Connecticut, or
phone (203) DAvis 5-1574.
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THE QUESTION: Do you know where you can find information about
the current articles in magazines about microwaves, loudspeakers, television
repairing, electronic musical instruments, traveling-wave tubes, transistor
amplifiers, oscilloscopes, or any other electronic subject?

Not a new publication, but one which for over ten years has served engineers,
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV
repairmen, and anyone else connected with radio or electronics. Covers radio,
television, electronics, and related subjects, and published bi-monthly as a
cumulative index throughout the year, with the last issue of the year an

Annual which may be kept as a permanent record of all electronic periodical
literature.

THE ANSWER:

LECTRODEX—the electronic magazine index—has been expanded to in-
clude over twenty five publications in the radio and electronics fields. Sold
by subscription only, $3.00 for one year, $5.50 for two years. Back Annuals
are available for the years 1947, 1949, 1951, 1952, 1953, 1954, 1955,
1956, 1957, 1958 and 1959 at $1.00 per Annual Postpaid. Order your
subscription and Annuals today! ! !

RADIO MAGAZINES, INC.
P.O. Box 629, Mineola, N. Y.
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ohms. Also available in this series is a
new headphone with boom-mounted micro-
phone. Permoflux Corporation, 4101 San
TFernando Road, Glendale 4, Californiad

K-1

e Tape Rack. The new Robbins Model
TR-12 stores up to 1 dozen 7-in. reels of
recording tape or 100 7-in. records. This
attractive tape or record storage rack

made of high-impact polystyrene meas-
ures only 5-in. X 8-in. x 93 -in. List price is
$1.25. Robbins Industries Corp., I'lushing,
N. Y. K-11

® Coaxial Stereophonic Xarphones. The
new Superex earphones, Model STM, are
claimed to be the first high fidelity stereo
earphone unit to employ separate woofer
and tweeter reproducers in each phone and
an adjustable crossover network. The
frequency range of the earphones Iis
stated to be 20 cps to 20,000 cps. Although
designed primarily for stereo listening in
the home the Superex phones are ideal
for use in tape monitoring, silent-instru-
ment practice, audio analgesia for dental
surgery, and studio monitoring. The cross-
over network is enclosed in a separate at-
tractively cased unit attached to the
phone. Separate controls allow individual

adjustment of the sound in each phone.
Other features of the new earphone unit
include an adapter for use in monophonic
systems, soft, durable plastic foam cush-
ions which are treated to resist contami-
nation and which eliminate distracting ex-
ternal sounds, and a completely adjustable
and spring-supported band. The con-
necting cables are strain-relieved to pre-
vent damage if the cord is accidentally
overextended. Impedance is 8-16 ohms.
Net price of the Superex Model STM is
$29.95. Superex Electronics Corp., 4-6
Radford Place, Yonkers, New York. EK-12
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e Ultra Compact 2-Way Loudspeaker
System. The new Jensen Model X-10 is
1/6th the bulk of a regular shelf loud-
speaker system. The Model X-10 utilizes
a special miniature, long-travel woofer
which is mass loaded and precisely
matched to its small enclosure for im-
proved bass response. A 3-in. direct radia-
tor tweeter carries response out to 14,000
cps. F'or convenience in extension speaker

applications, volume is adjustable by
means of a small knob on the front panel.
It may be used with any amplifier having
4, 8, or 16-ohm outputs. Power rating is 6
watts and it can be used with higher-rated
amplifiers at *reasonable” listening levels.
Model X-10 in an oiled walnut cabinet is
priced at $29.75. Dimensions are T -in.
high x 13-in. wide x 48-in. deep. Jensen
Manufacturing Co., 6601 So. Laramie, Chi-
cago 38, Illinois. K-13

® All-Transistor 60-Watt Stereo Amplifier.
A new 60-watt stereo amplifier, utilizing
all-transistor circuitry and featuring sev-
eral other innovations in high-fidelity
sound control, has been announced by The
Omega Electronics Corporation. The unit
has a rated power output of 30 watts per
channel for stereo and 60 watts for mono.
Distortion is less than 1 per cent at full
output. The new amplifier has frequency
response within 3 db from 18 c¢ps to 20,000
cps at rated output. Direct coupling and
degenerative damping provide an ideal out-
put signal to drive any speaker. The tran-
sistorized circuitry of the Omega is de-
signed for continuous operation with a
minimum of service and maintenance. Mi-
crophonic noise, tube heater hum, and ex-
cess heat are non-existent in transistors.
Master bass and treble controls allow si-
multaneous balanced adjustment for both

channels. Independent balance controls for
both bass and treble are also provided.
These, plus mode, volume balance, blend,
and loudness controls provide complete
flexibility and allow ‘“ultra-fine” adjust-
ments for the most sensitive listener. Ad-
ditional controls include: scratch filter;
rumble filter; phase switch; and a tape
monitor. A five-position input selector en-
ables the unit to be used wlth phonograph,
FTM-AM tuner, tape-head, TV, or an auxil-
iary source. Another advanced feature of
the Omega amplifier is an exclusive car-
tridge output compensator. This enables
the amplifier to be adjusted to the specific
output voltage of the ceramic or magnetic
pick-up cartridge. Thus all front panel
controls operate over their optimum range
regardless of the cartridge output level.
The unit is priced at $229. Omega Elec-
tronics Corporation, 10017 North 19th Ave-
nue, Phoenix 21, Arizona. KX-14
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NEWCOMB

MIXING CONTROLS

2 INPUITS FACH CHANNFI
2 INPUTS EACH CHANNEL

CANNON SOCKETS
AUTOMATIC SHUT.OFF
TWO SPEEDS—71% or 3%
NAB HUB EQUIPPED
DUAL-ACTING TENSIONER
PLUG-IN TRANSFORMERS

MONITOR WHILE
RECORDING

POINTER-TO-POINTER
LEVEL METERS

4-DIGIT COUNTER

INTERLOCKED FUNCTION
SWITCH

POWERFUL, COOL-RUNNING,
FULLY-SYNCHRONQUS
MOTOR

Why is Newcomb’s Model SM-310 the most wanted stereo
tape recorder? Many reasons. One of the first attractions is
Tape recorder! many reasons. Une ol tne Nrst attracrions 1s
the fact it takes any size reel including 10%”. Then, as ac-
quaintance grows, you become increasingly impressed with
its natural ease of operation. Controls are logically arranged.
The natural thing to do is the right thing to do. Tape trans-
port is governed by a central joystick. There is now a pause-
edit position between “stop” and “play!” And this is just one
of the features planned with you, the operator, in mind.
Lighted volume level meters are arranged pointer-to-pointer.
The counter displays four digits. Tape is loaded easily—in a
straight line without looping or threading. And it’s so easy
on tape...no stretching...no jerking even though the machine
reaches playing speed instantaneously. You can operate the
Newcomb recorder in any position—vertical or horizontal. All
necessary preamplification is built in along with a balance
control and ganged volume control. Available in either half-
track (SM-310) or quarter-track (SM-810-4) models. The
latter records quarter-track and plays back either quarter-
or half-track. Matching power amplifier and reproducers are
also offered. Learn all the details in your free copy of Bul-
Jetin SM-3. Write for yours today.

NEWCOMB AUDIO PRODUCTS COMPANY
Dept. T-10 6824 Lexington Avenue, Hollywood 38, California
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RADIO
MAGAZINES, INC.

Dept. AG-1 \
Post Office Box 629
Mineola, New York

1 am enclosing my remittance for $10.00
Send my copy of
SOUND in the THEATRE postpaid.

(No C.0.D., all books sent postpaid in U.S.A.\
and possessions, Canada, and Mexico.
Add B0c for Foreign orders.)

\ciﬁc problems. From these problems are de-

BASIC
SPECIFICATION

1
““Monitor’’ Dual Concentrics: I
Models 1

107, 12, and 15" |
Frequency response 1
30-20,000 c¢.p.s8. + 3dB |

1

|

1

Poler Distribution for
60° inc. angle — 448
at 10,000 ¢.p.8.

Write for full details.

" High Fidelity speakers
need not and should not be
complicated. They must, how-
ever, be designed as complete systems
including the enclosure rather than be a

collection of individual units and cross-over
networks, with the increased possibility of error
and the lack of necessary equipment for tests

in the home when finally assembled.

Few people would obtain a motor-car by buying the
engine, chassis, body etc. and assembling it at
home. They would rightly regard this as a job for
expert engineers —and so with loudspeakers, where
naturalness not novelty is the desired result.

DUAL
CONCENTRIC
atco. SPEAKERS

TANNOY (AMERICA) LD. P.0. BOX 177, EAST NORWICH, N.Y., U.S.A.
TANNOY (CANADA) LTD. 36 WELLINGTON STREET EAST, TORONTO 1, ONTARIO, CANADA

The First Book of its Kind—No Other Like It!
SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

othing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by’ electronic control,
‘and how to do it whenever the source (singer,
musician, speaker, etc.) and the audience are

Bt an et e bock develons the re

present together. The book develops the re-
quirements for electronic sound control from
the necessities of the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified
by environment, hall, and scenery. Sound
sources are considered for their susceptibility
of control and need for it, and the many tech-
niques for applying electronic sound control
are described and illustrated in thirty-two spe-

rived systems and equipment specifications.
Complete procedures are given for: Planning,
assembling, and tesling sound control installa-
tions—Articulating sound control with other
elements of production—Rehearsals and per-
formances — Operation and maintenance. of

sound control eq'ui‘Pment.
10rmances — vuperduon ana majnienance- or

sound control equipment.

THE AUTHORS

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

N

Address

An invaluable referenc: - an in:
dispensable guide for anyane
warking in the theatre—a com-
plete technological thesaorus for
the engineer, architect, designer,
technician, student, and teacher
concerned with the reinfarcement
of saund and speech,

P

- P

NEW LITERATURE

@ Frequency and Time Standard Systems
Manual. A comprehensive manual of fre-
quency and time standard systems is now
available as Application Note No. 52 from
Hewlett-Packard Company. This 56-page
manual is divided into four sections. The
first section contains a general discussion
of such problems as frequency and time
control, radio propagation, time scales,
and so on. The second, third, and fourth
contain detailed consideration of system
operation, frequency determination, and
time determination respectively. Several
sample problems and solutions are in-
cluded, and the text is supplemented with
sixteen illustrations and six tables. Hew-
lett-Packard instruments used as system
components in the described applications
include the Model 103AR, and 104AR
quartz oscillators, 113AR/BR {requency
divider and clock, 114AR/BR time com-
parator, 120AR oscilloscope, 724AR/BR
and 725AR standby power supplies. Data
sheets for these instruments are included
as an appendix to the manual. Application
Note No. 52 may be obtained without cost
by writing Harry J. Lewenstein, Hewlett-
Packard Company, 1501 Page Mill Road,
Palo Alto, California. K-16

e Tips for the Serviceman. Chicago Stand-
ard Transformer Corporation announces
the publication of the fifth issue of Stan
Cor’s Corner which incorporates descrip-
tions and illustrations of almost thirty
service shop gadgets, ideas, and shortcuts
designed to save time for the serviceman.
These range from various ways to handle
and salvage transistors to a technique for
accurate cutting of dual-concentric control
shafts. Also included is a page showing
IZIA color codes for power, audio, and i.f.
transformers. Stan Cor’s Corner No. 5 is
available without charge from any Stancor
distributor or from the company. Chicago
Standard Transformer Corp., 3501 W. Ad-
dison St., Chicago 18, Ill. X-17

o Condensed Tube Catalog. Amperex Klec-
tronic Corporation announces a mew, 25-
page condensed tube catalog. The catalog
contains descriptions and basic specifica-
tions on the full line of Amperex tubes
consisting of: cold cathode trigger tubes,
entertainment and audio tubes, ignitrons,
indicator tubes, photomultiplier tubes,
“Premium Quality” tubes, radiation coun-
ter tubes, rectifier diodes, subminiature
tubes, thyratrons, traveling wave tubes,
UHF special purpose tubes, and voltage
reference and regulator tubes. Write on
company stationery to Amperex Electronic
Corp., Advertising Dept., 230 Duffy Ave.,
Hicksville, L. I., N. Y. K-18
Hicksville, L. I.,, N. Y. K-18
@ Speaker Catalogue. Acoustic Research
has published its first comprehensive
speaker catalogue. This catalogue includes
general information, techmical specifica-
tions, and surveys of press comment on
the various models of AR loudspeakers.
It is available free for the asking. Re-
quests should be addressed to Acoustic
Research, Inc., 24 Thorndike Street, Cam-
bridge 47, Massachusetts. X-19

¢ FM-Stereo Explained. H. H. Scott, Inc.
announces a new l6-page booklet explain-
ing TFM-stereo. This easy-to-understand
booklet tells all about this new method of
broadcasting, recently approved by the
Federal Communications Commission.
There are sections explaining how it is
possible to receive stereo by tuning to a
single FM station; how to adapt existing
consoles and FM tuners for stereo; how to
set up a new FM-stereo component sys-
tem. There is a special appendix explain-
ing the difference between FM and AM
radio transmission, and the technique used
by radio stations in broadcasting FM-
stereo. Free copies are available by writ-
ing to H. H. Scott, Inc., Multiplex Divi-
sion, 111 Powdermill Road, Maynard,
Mass. X-20
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THIS MONTH’S COVER

This home built cabinet, of which the
owner is particularly—and justifiably—
proud was built from his own plans in a
friend’s cellar workshop over a period of
about a month, with the only power tool
available being a 10-in. circular saw. The
installation is in the home of its builder,
Peter Corey, in Jamaica Plain, Massachu-
setts, and was photographed by his brother-
in-law.

The equipment consists of a Tisher
FM90X tuner and a Dynaco PAS-2 stereo
preamp in the upper left compartment, and
underneath is a Heathkit TR1-D tape re-
corder. The upper right section contains a
Rek-O-Kut N33-H turntable with an ESL
arm and a Shure M-3D cartridge. All com-
partments are mounted on ball bearing
slides, which operate with fingertip effort.

The eabinet was constructed at a cost of
just under $90, which includes about $10
worth of small tools.

LIGHT LISTENING

(from page 10)

Yoruba Tribe. His ensemble of African drums
is one of the more dynamic attractions of the
night life of New York City. It reflects the
tricky cross-rhythms of Nigeria, whose cap-
itol was the scene of Olatunji’s birth some 33
years ago. Add to the vivacious Yoruba beat
a few touches of South American color and
yYou have a combination ealculated to quicken
the pulse of any recording director looking
for new stereo material. Much of the time,
the spotlight is on the chanting chorus which
shares honors with the six-man percussion
team. Almost as an afterthought, a dele-
gation from our domestic jazz scene was
called in to reinforce the session. Several
winds, three trumpets, traps, two basses and
a guitar find themselves overshadowed once
the roof raising gets under way. No shortage
of unusual demo possibilitics in this one.

Pachanga with Barretto and his Charanga
Orchestra

Riverside 97506

Having expanded its recording activities
to include music for dancers, Riverside is
working its way into the Latin field by way
of the Pachanga. This new dance, also called
the Charanga, has been gaining increasing
attention from record firms but it is still a
bit early to determine its potential as a full

substitute for the long-established wmerengue
Uik Tally LU UBLULMILIIE LILY PULBLILLtL as il ulir

substitute for the long-established merengue
or cha-cha. Since imost of the promotion of
the Pachanga has been within our own
shores, it is not surprising to find New York-
born Ray Barretto at the head of the
orchestra in this album. This position of
eminence is a follow-up to the rank he oc-
cupied in the Latin orchestras of Tito Puente,
Jose Curbelo, and Tito Rodriquez. Barretto’s
jazz work includes a special assignment in a
recent Riverside album by Eddie “Lockjaw”
Davis for which Ray supplied a Latin per-
cussion section. The instrumentation in these
Hector Rivera originals follows the usual
pattern of the charanga orchestra—a flute
soloist, a vocal group and a small batch of
violins used in place of the saxophones,
trumpets and trombones of a regular dance
band. Studio acousties in this recording are
on the dry side, adding an extra edge to the
tartness of the violins.

Vardi and Medallion Strings:
Maggie’s Theme
Medallion MS 7527
Bob Fine, who heads one of the more
active recording outfits in New York, recently
acquired the modern studio facilities in Bay-
side originally installed by Everest Records.

AUDIO e OCTOBER, 1961

This recording represents the first session
I've heard on the Medallion label in which
a Iine crew handles the formmer Everest
equipment. The fact that this ultra high-
standard studio facility was placed on the
marlet in recent months would seem to in-
dicate that the mass audience is not too
interested in the audio quality of the pop
records it buys. This is hardly earth-shaking
news to readers of this magazine. It should
be pointed out, however, that other factors
were involved in Iverest’s decision.

The new crew demonstrates in the sound
of the ®manuel Vardi orchestra that it has
already mastered the custom-built six-chan-
nel eighteen-position console out at Bayside.
Brass, woodwinds and chorus supplement the
strings in a project which owes its inception
to the success of ‘“Maggie’s Theme.” The
Vardi arrangement of this tune from Walt
Disney’s comedy ‘“The Parent Trap’’ earned
i1 high place on the popularity charts as a
single record. Other films represented are

“La Dolce Vita,” “Goodbye Again,” “Exodus”
and “Pepe.” Even in this high-powered com-
pany, one of the bright spots in the album
is the unpretentious Bilbao Song (could that
be the reason”) from Kurt Weill's “Three-
penny Opera.”

Song Without End (Original Sound Track)
Colpix £ CXC 602

This particular sound track offers better
listening for piano fans on tape than it does
on dise. While no playback medium can dis-
guise the corny nature of some of the choral
excerpts from Hollywood’s lavish appraisal
of the life and music of Xranz Liszt, the
sound is definitely more acceptable in the
tape medium. In one respect tape has al-
most an unfair advantage. The man who se-
lected the recording characteristic for the
Colpix dise certainly placed no faith in the
generally accepted virtues of the RIAA
curve, The formula, whatever its nature,

Double your Listening Pleasure with

—
REVERSE==-MATIGC

NEW.. . exclusive on
the famous 4-track

S505

Stereo Recorder

This new, deluxe version of
the famous Concertone 505...
in gleaming brushed stainless

®

steel...will meet your nost exacting demands for reproduction of profes-
steel...wil meét your most exacung demanas for reproauctroli™ o1 Proles-
sional quality. Its exclusive playback feature, Concertone’s REVERSE-O-
MATIC, plays 4-track stereo tapes from start to finish, reverses, then plays
the other stereo tracks...automatically! It doubles listening pleasure and
unattended playing time with no changing of reels. Concertone’s new Model
S505 plays 4-track, records qtr. track stereo and monaural. Priced from
$589.50. Other stereo models of the famous Concertone 505 recorders

are priced from $495.

A limited-time special bonus: Four Bel Canto tapes FREE with
your purchase of a Concertone 505 to start your stereo library—a $32 value!

Write today for brochure which shows complete details on this magnificent
recorder that doubles your listening pleasure with professional quality.

I

AMERICAN CONCERTONE, INC.

A DIVISION OF ASTRO-SCIENCE CORPORATION
9449 WEST JEFFERSON BOULEVARD * CULVER CITY, CALIFORNIA

Dealer inquiries invited. EXPORT: Telesco International Corp.,
171 Madijson Ave., New York 16, N.Y.
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THE

AUDIOGUIDE

Featuring

FM-STEREO

. . Eight complete articles about
the most exciting development
since the beginning of high
fidelity . . . written by the
men who worked be-
hind the scenes to
make FM STEREO

possible

$1.00 postpaid*

{Approximately 160 pages)

HERE’'S WHAT YOU GET FOR ONLY $1.00

PART I_Eight articles with complete schematics and descriptive data by

such authorities as Antal Csicsatka and Robert M. Linz of Gen-
eral Electric Co., Daniel R. von Recklinghausen of H. H. Scott, Inc., Fred Merg-
ner of Fisher Radio Corporation, Leonard Feldman of Crosby Electronics, Inc.,
Carl G. Eilers of Zenith Radio Corporation, Norman H. Crowhurst, and
AUDIO’s own Dave Saslaw and Edward Tatnall Canby—a complete compila-
tion of the FM-Stereo articles in the June, July, and August issues.

PART “_A complete “Buyers Guide’ to all of the newest high fidelity

products, some yet to be unveiled at the 1961 New York High
Fidelity Music Show. Truly the most complete directory of FM-Stereo and
riaelity music dShow. Iruly tné most ¢omplete directory ot FM-dtereo and
components, with all specifications and prices.

READY SEPTEMBER 1 — ORDER YOUR COPY NOW

AUDIO, pept. A2,
P. O. Box 629,
Mineola, New York.

Enclosedis $............... , please send me postpaid* ............ copies of the new AUDIOGUIDE.
Nameft S S SR N - s B s asT= T
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*Sent postpoid in the U.S., Canada, and Mexico. Please add 25¢ for foreign orders.
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defied my efforts to find a listenable play-
back setting. As processed by UST, the
sound of the piano heard throughout the
picture in the off-screen performances of
Jorge Bolet has a chance to establish its
normal character. Liszt’s pyrotechnics,
which embrace both ends of the keyboard
fare better in this reel than they would on
the average stereo record. The chorus heard
in Handel's Largo, Wagner’'s Pilgram’s
Chorus from Tannhauser and Idszt's Un
Rospiro still has some of the boxed-in effect
that was noticeable in the disc version. The
Los Angeles Philharmonic Orchestra makes
only fleeting appearances in the recording
Perhaps it's just as well because it sounds
only slightly better on the tape than it did
on the dise. I snppose Hollywood has its
own problems in determining the length of
its so-called concert sequences in films deal-
ing with music. Far too much of this record-
ing is given over to snippets of selections.
Make no mistake Bolet is good and his piano
has received realistic recording. The difficulty
lies in the fact that he is heard in this reel
for a total of only twenty-four minutes.

-1

ABOUT MUSIC

(from page 81)

tain inflexible rules. Plato would surely
liave considered Bellamy “soft” and
“effeminate,” because of the latter’s insa-
tiable love of music. “It appears to me,”
says Julian West, “that if we could have
devised an arrangement for providing
evervbody with music in their homes, per-
fect in quality, unlimited in quantity,
suited to every mood, and beginning and
ceasing at will, we should have considered
the limit of human felicity already at-
tained, and ceased to strive for further
improvements.” According to this, musie
lovers may not have to wait for the year
2000 for their Utopia. y:

SPEAKER POWER

{(from page 54)

and the ability of the speaker to produce
sound pressures proportional to applied
instantaneous power.

Much effort has been expended to re-
duge weight of moving parts such as the
duce weight of moving parts such as the
diaphragm, and so forth—even to the
extent of using aluminum ribbon voice
coils instead of copper. There is seen to
be a premium placed on high efficiency.
This significantly applies not only to
speakers but to amplifiers.

High efficiency results in reduced dis-
tortion in the speaker and less demand
on the amplifier. Generation of heat in
the speaker is one by-product of in-
efficiency. One unsympathetic high-fidel-
ity dealer drove a low-efficiency speaker
to a cooking temperature and then ap-
plied a surge that tore the voice coil
loose, all at moderate listening levels.
By contrast a horn of medium efficiency
was driven to an output of about 20
acoustic watts without damage except
to the listeners’ ears at the 130 dbi level.

The principles of physies still apply.

&=
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ALIGNMENT

(from page 4£)

pip that can be readily observed. Figure
4 shows the panel of the unit. The large
dial that operates the tuning capacitor
reads over 360 deg. but actually turns
through its full tuning range in 180
deg. and is calibrated only over the 0
to 50 range of its markings. Both fre-
quency ranges were calibrated by check-
ing against FM broadecasts, as described
in the article “Junk-box FM Alignment
Unit,” and a calibration curve was drawn
for each range, rather than marking the
frequency values on he dial. The paper
vernier pasted on the panel implies the
necessiy for reading frequency to a de-
gree of precision that is actually not
necessary; the FM tuner is aligned to
produce a symmetrical curve of maxi-

Fig. 6. Under-chassis view.

FIRST LIMITER
6AU6

Fig. 7. Locations
for aligning i.f.
and discriminator.

DISCRIMINATOR
6ALS

mum height and width, with as little
as possible depression in the center.
When the unit and the oscilloseope
are connected to the a.e. line, it may
be found that the variable marker is
at the left end of the response enrve
when the dial indieates 11.2 me; all
that is necessary is to reverse the a.c.
plug of either the alignment unit of the
oscilloscope (but not both) to make the
curve read from left to right. A panel

output for the marker generator is pro-
vided (lower right on Fig. 4) in case if
may be desired to use it alone as a CW
generator.

Figure 5 is a rear view of the unit,
and I"ig. 6 shows the under-chassis wir-
ing. It was considered advisable to
shield two of the oscillating tubes, but
no other precaution was taken to pre-
vent unwanted interaction of circuits,
and no difficulty was encountered. The

A MASTERPIEGE IN AMERICAN ENGINEERING AND WORKMANSHIP

- -

The

it .!I.!«I;E

B FREQUENCY RESPONSE, 39-18,000 cps =8 db
« Less than 2% distortion above 70 cps « Flux density, 12,000 gauss
= Harmonic distortion less than 3% 68-20,000 cps
* Power recommendation 10-60 watts

EmI"S' WHY: New full control voice coil

¥ " ..
’ Iglt\,’: <4 NORMAL DESIGN mlslﬂr: IE"%"M
_." A \- ADVANCED DESIGN p }{’/ “\\\ y, ;\I

to

eep
COleete/yt

A PRODUCT SO EXCELLENT IT CARRIES A MONEY-BACK GUARANTEE!

hi are u

/ oy 1

A ES SERIES 800 gives up to 3 full windings more of controlled : 3338 Payne Avenue, Cleveland, Ohio
voice coil 1 Gentlemen please ship_ Series 800 speakers.
i o | | understand these units are guaranteed and if | am
. Silicon treated flex edge - Full range dual cone - Screw on terminals : not satisfied | may return it for a purchase price
- Heavy gauge steel frame - Oversized magnet structure - 1 Zi’&‘”ﬁanﬁ’m%? $14.50 plus 87¢ per unit for postage
ENCLOSURE REQUIREMENTS _ % 51450 ke L = el L
Size: From 1 cubic foot to infinite dimensions. PRICE Y Address L & e

Type: Closed baffle or ported enclosure.

Ideal for wall installation.
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and handling )
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PURCHASING
A HI-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to payl

Send Us| ioete
Your List Of | iz
Components

For A
Package

University
t !
Quotation

Acoustic Research
Janszen
Wharfedale

USL Citizen Band
Gonset @ Hallicrafter
Texas Crystals
Concertene @ Viking
Bell ® G.E.
Waeathers
Harman—Karden
Eico e Pilot @ TEC
Sherwood*

ESL e Frazier
Superscope

Dual Changer
Bogen e Leak

YOU CAN Dynakit @ Fisher
BUY WITH H. H. Scott
CONFIDENCE | {horens
AT AIREX DeWald
All merchandise is f;‘,'.';‘.’.:n';‘.’,',”"’
brand new, factory Wallensak
fresh & guaranieed. Garrard e Norelco
- Miracord
Free HI-FI Catalog GIRtar=Sttars
Rek-O-Kut
AIREX 5
Tandberg*
Fairchild

Pickering e Gray
Audio Tape
Magnecord*
Rockford Cabinets

Artizan Cabinets

CORPORATION *Fair Truded
85-AMCortlandt St.,N.Y.7, WO 4-1820
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Fig. 8. Aligning an FM tuner.

12AV7 tube is the one withont a shield.
The unit must be secured firmly in a
metal enclosure to prevent r.f. leakage.

In aligning an F'M tuner, it is always
advisable to follow the specific direc-
tions provided by the manufacturer of
the tuner. In general, the grounded side
of the sweep generator line is connected
to the grounded side of the tuner; the
“hot” side of the sweep generator line
is connected, through a capacitor of
about 100 pf, to the grid of the mixer
tube of the tuner. In aligning the
writer’s tuner, the grounded terminal
of the oscilloscope is connected to the
grounded side of the tuner, and the
“hot” lead from the vertical amplifier is
connected, through a resistor of 100,000
to 250,000 ohms to poiut 4 on Fig. 7
to align the i.f. transformers; then to
point B to align the diseriminator. The
i.f. transformers are aligned, secondary
first, starting with the transformer

neavest the first limiter, and working
back toward the tuner input. Figure
8 shows the sweep generator connected
to point 4. E

PARTS LIST (Fig. 1)

R, 51 ohms (optional)

R, B, B, 10,000 ohms

R, 1500 ohms

R 1800-ohm pot.

R, 4300 ohms

Ry 72,000 ohms

R, 300 ohms

Ry 8200 ohms

Ry 900-0hm pot.

B, 1800 ohms

C1, Cs, Cs, Cs 0.005 uf

C, 10 pf

C; 5 pf

C; 30 pf

Cs 30 pf

Cs, Cig 20 uf

Cr 10.7 Me crystal

Var Varieap, Type V-20 Pacific

Semiconductors, Inc.

Rect Rectifier, silicon or selenium
PARTS LIST (Fig. 3)

R, 8200 ohms

R, 2000 ohms

R, 82 ohms

R, 200-ohm pot.

R; 22,000 ohms

C; 23-35 pf max. (variable)

C. 46 pf

C; 5 pf

C, 1000 pf

C; 15 pf

Ce 2000 pf

SONOVOX]

MAGNETIC STEREO CARTRIDGE

model SX-1

SPECIFICATIONS
+20 ~20,000¢ps
- 4my /5m/1,000¢/s
Isolation -+s- 2048 40 ~12,000¢ /s
e 0.5d8 at 1,000c/s
3 X 10-0emy,
250 ~7Qkillo chms
w-es3grams
+ 0.7 mil Diomond
12. 5 grams

Responce -
Cutl put --
Cronnel
Channel Balence ---
Complionce +---
I.cad Resistance
Tracking Force
Stylus -

SONOVOX CO.LTD.

101, Tokiwamas su - cha Shibuya-ku, Tokyo. Japan,
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RECORD REVUE

(from page 73)

suited to Browning’s understanding—indeed,
I haven't heard it so intelligently and simply
portrayed. The music tends towards the nerv-
ous, the piano part cluttered and complicated
—when played with less than DBrowning's
understanding.

The Philharmonia behaves well under Leins-
dorf, but again better in the Prokofiev than
in the Ravel work.

Bach: Oeuvres pour Orgue (Organ
Works). Walter Kraft, Silbermann organ
at Ebersmunster.

Vox ST PL 511.44C stereo

This is an amusing dise, I must say—not
the music but the “Oeuvres”—which are all
Bach all right, but a completely different pro-
gram as between the record itself and the
cardboard jacket, Nope—it’s the right record ;
both the label and the jacket call it number
511.440.

Moreover, I was amused by tbe usual French
effort to promote the Gallic virtues by laying
claim (like the Russians) to all the nearby
areas, Here’s a composer named Bach, an
organ built in 1730 by one Andreas Silber-
mann, in a town called Ebersmunster, played
by a man named Kraft—and for all one can
tell, reading the French album notes (no Eng-
lish), the whole thing redounds to the glory
of La France!

Well, no offense intended, for it does, at
that. The organ is in Alsace, accounting for
the Ger . . . name. Silbermann was a student
of a genuine French organ builder, Francois
Thierry, even if he did build a few German-
type organs back in the Ilighteenth century.
And Walter Kraft . . . well, I dunno about
him. Anyhow, it's a really glorious Baroque

organ and Kraft's playing of the Bach pro-
gram—the one on the disc label—is business-
like and expressive too, with nicely varied
registrations. The program includes the big
favorites—Toccata in D AMinor, Fantasy in G
minor.

Manuvel Gayol—Guitar Recital.
Kapp 9052-S stereo

The masternieceg”

The ‘‘guitar masterpieces’” uncovered by
Manuel Gayol and played here are not exactly
great music from the non-guitarist viewpoint,
but they do rank as pleasant period works,
comfortably expressive on the instrument and
redolent of the better-grade salon music of
their times, ranging from the late Seventeenth
century through the Nineteenth. Senor Gayol
is from Puerto Rico, lives in New York, plays
musically and with sensitivity if not, at least
on this record, any great brio.

Homitar uncovered hv

Piano Portraits. Leonard Pennario.
Capitol SP 8541 stereo

Pennario can turn out some very good
piano, as has been observed here before, when
he rolls up his musical shirtsleeves and gets
down to real sweat. Too often, though, he
seems to prefer the smoothly Hollywoodish
approach, as here.

Somehow, Debussy (Arabesques, Goldfish),
Mendelssohn (Scherzo), Scarlatti, Liszt, all
get the slightly velvet treatment, though
every one of them is basically well played.
Perhaps it is the piano itself, whicn is very
suave one in its tome. And/or it might be
Capitol’s best mood-music mike styling. A
perfectly swell background disc, anyhow, of
music that was mostly intended for strictly
foreground listening. o
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SAVE TAPE,
TIME
~ AND MONEY

EDITALL*

TAPE EDITING BLOCKS

= Patented curved groove holds tape
without clips for fastest, safest splicing.
s Spliced tape can be used

thousands of times and splices

never separate.

= For single-track, 2-track and 4-track.

= Only in the EDITALL can shattered
bits of tape be put together

good as new.

m Splices require NO TRIMMING,
NO GOUGING; do not stick or “wow.”

m EDITALL remains accurate for over
1,000,000 splices.

= NEW S-2 and KS-2 enITALL have
adhesive-mounting, no hole drilling!
= 14-inch to 1-inch sizes, $6.50 up.

THE TALL COMPANY - 27.EAST 37TH ST. « NEW YORK 16
in Canada, AtexL.Clark Ltd.,3751 Bloor St. West, Islington, Ont.

(Dealer inquiries invited)  *TraoEMARK

CIRCLE 91B

You spent
$450,000,000

on bowling last year
On POWIINY 1adL year

135 times as much as you
gave to fight cancer

Shocking? Yes. And here’s another
shocking fact: in 1961, cancer will
strike in approximately two out of
three homes.

Go bowling. It’s fun. Enjoy yourself.
But when you spend fifty cents
to knock down pins—give as
much to the American Cancer
Society—to knock out cancer.

If you do that, you will be
giving $450,000,000 to fight
cancer this year. Thirteen and @
half times as much as last year!

Fight cancer with a checkup—
and a check to the American ®
Cancer Society.
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AUDIO ETC

(from page 56)

which the lines are unequally spaced, ac-
cording to the actual piteh distance be-
tween the notes, so that they make a
literal piteh-graph, accurate in terms of
piteh-squared versus vertical rise. Thus the
space from the B line to the G line, one
and a half steps, is smaller than that be-
tween the G line and the B line, which is
two whole-steps.

Simple and ingenious, especially when
you realize that on this musie paper, you
can indicate all the out-of-tune pitches in
between by placing your marks a bit high
or low on the spaces or lines.

That'’s precisely what the constellations
did for themselves. They made piteh pat-
terns on the music paper.

Next (if I get it straight), Mr. Cage
somehow derived from each constellation a
sort of cirele or loop of star tones. T don’t
know just how this transformation was
done, but I am certain that it was wery
logic;al. I saw the actual scores for the
musie.

The entire piece is divided into time-
segments, each precisely two minutes long,
by stopwatch. Iach two-minute segment
of music is represented by a looped line
on the music paper, about an inch or so
in diameter; on the loop are the notes,
mayhe ten or twelve, each representing a
piteh, but not a time, nor any length.

Now I may be mixed up, but I think
it works this way. Mr. Cage stands before
his orchestra—big or small as the case
may be—and raises his left hand, looks
at his stopwateh, punches it, snaps his
upraised left fingers. The time-sequence is
under way. His arm moves slowly down-
wards, like a sagging statue of liberty;
at the 30-second point, horizontal, he snaps
his fingers again; at one minute the hand
reaches his side and the right arm begins
to climb upwards on the other side. At
1:30 he snaps again, horizontal, and at
two minutes the left arm starts all over
again.

It made my arms ache to watch him, but
his dignity was unchallengable, complete
with conductor’s formal tails and white tie.

During the two-minute span, each player
must produce all of the tones on his loop.
When he does so is entirely up to him. He
Wheh e a0 so ig’ brerery Wy ve hifhr He
plays when the spirit moves him, at the in-
serutably right instant, when he feels it.
The numbers, above the loop, such as 8-2,
indicate that he must play, say, eight short
notes and one long one; but again he may
take his choice. He may play the loop
either way around, as he is moved to do.

Fantastic! Our 17 instruments were
ranged outwards across the stage and onto
cat-walks (this had been a burley-que house
'way back) reaching out to the sides. I
don’t remember the instrumental roster
exactly (it can be different every time),
but there were strings of all sorts, trom-
bones, trumpet, harp, double bass, flute—a
bit of everything. And piano, of course.
Each player sat solemnly in extreme con-
templation, staring at the score before
him, glancing at the human Cage stop-
wateh; then deliberately, as though
prompted by inner nature, rising up to
play his single note. A long one. Or a short
one. Never more than one. Never a tune.
Never a theme. Never an idea. Just indi-
vidual, deliberate notes-in-time, each a
pearl of a different color, each produced
on a sort of psychic impulse, unpredictably

T

[With the exception, of course, of the re-
markoble Maraniz 70 watt model 9 amplifiers}

model 8B Stereo Amplifier

Here is today's top-ranking
stereo combinalion. The Marantz
model 8B amplifier and model 7
preamplifier offer a quality of
performance which can only be
approached—not equalled.

Use these well-proven Marantz
components if you want ihe
comforting assurance of the finest
results obtainable. Marantz
warrantees its products for

fwo full years.
fwo tull years.

Points of superiority include:

Model 7 Stereo Console lis mognificent perform-
ance and precision have won world-wide respect
« iM distortion @ 10V eq. pk. RMS, within 0.15%,
0.1% typicol « Hum and noise, 80 db below 10 mv
phono input * Sonsitivity, 400 microvolts {0.4 mil-
livolts}) for 1 volt output « Equalizer and tone
curves malched to better than 0.5 db ¢ Volume
tracking within 2 db, 1 db typical * Beautiful pre-
cision construction * Price $264 [Cabinet exira)

Model 8B Stereo Amplifier Inthe typical Marantz
tradition. Very fine, clean performonce and work-
manship = 35 watts per channel (70 walts peak)
o Harmonic distortion, less than 0.1% in most of
range, less thon 0.5% at 20 cps and 20 ke » Hum
and noise, better thon 90 db below 35 walts =
Exceptionolly stable under ali conditions » Built-in
metered tests and adjustments © Price $249, {Prices
higher in West)

Write for literature No. 56P

aemanm aamm il

25.14 BROADWAY, LONG ISLAND CITY 6, N. Y.
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EASIEST, QUICKEST
WAY TO CLEAN
SPLICES...

Patent No.
2,778,420

Try one yourself,
The TS4A Standard for
W

instance. See ho
easily it handles . . . how quickly it splices.
Did you notice the shape of the splice ?
So dramatically different, vet so practical
it prevents aghesive from forming on critieal
points of the recording mechanism.
The result: elimination of the most frequent
wow or cause of wow or flutier
increases your listening pleasure.
Once you've tried the TS4A splicer—you’ll
know why more tape recordists rely on GIBSON
GIRL TAPE SPLICERS than any other type.
Model TS4A Standard—38.50 List. Other
Gibson Girl Tape Splicers from $1.75 to $55.00.

Build your profits with Robins accessories.
Write for free catalog. Dept. A-10

ROBINS INDUSTRIES CORP. Flushing 56, N. Y.

CIRCLE 92A

precisioN HI-FI
ACCESSORIES

~ HUM-BUCKING
TELEPHONE
PICKUP COIL

" Hum free transcription,
no connection to telephone,
rugged cast case.

MODEL HP-70  NET $6.95

TAPE RECORDING HEAD
DEMAGNETIZER

Removes permanent
magnetism, protects tape
from erasure, minimizes
magnetism, protects tape
from erasure, minimizes
noise and distortian,

extended pole piece .
— easy access.
MODEL HD-40M ¢

MAGNETIC TAPE ERASER

Bulk erasure of recorded
= tape, restores tape like
new, reduces noise,
reel size ta 1012’ x
1/2'* W, epaxy case,
sealed for life.

MODEL HD-11M
NET $18.95

NET $4.95

STEREO 3RD CHANNEL OUTPUT
TRANSFORMER
Add speaker to fill “hole-
in-middle’’. Matches im-
pedance, polarity and
power level. Rating 30
watts. Response 40 to
20,000 C.P.S.
MODEL HM-90

NET $6.33
MICROTRAN company, inc.

145 E. Mineola Ave., Valley Stream,N. Y.
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but rigidly shaped in the all-over. Quite
a show! It went on for twenty minutes and
this was only one page of the master score,

which had four pages.
This time, at least, Cage was kind to us.
Imagine an hour and twenty minutes. . . .
y: )

JAL1

(from page 79)

business in an easy and relaxed mood on
Trust In Me, and My Babe.

The title tune is named after a cryptic term
used by musicians before continental styling
replaced zoot suits, and it might be roughly
translated as currently meaning “Dboss” in
teenage slang. The nine men are recorded to
sound better than larger groups did in a
studio back then, and band enthusiasts should
not overlook this release. Ray Bryant takes
care of piano honors on Pete Johnson's Koll
*Fm, and Jerome Richardson’s alto sax en-
livens Since I Fell For You.

Arthur Lyman: Percussion Spectacular
Hifirecord L1004

This Hawaiian group was dealing in sound
spectaculars before stereo and all that percus-
sion came into the picture. The members of the
quartet are all past masters at the game,
having learned to fill out the stereo spectrum
the hard way, before channel-switching and
other devices made it easy to double on a
variety of instruments. Ilach was forced to
help out by dipping into the vast pool of per-
cussive effects himself, and they $ee no justice
now in turning the sport over to an engineer
at the control panel. They still insist on re-
cording naturally, just as they perform at the
Hawaiian Villiage Hotel in Honolulu, and the
only extra aids are the encouraging cries of
native birds. Aside from handling percussion
assignments, Arthur Lyman plays vibes and
marimba, John Kramer plays flute and clari-
net, Harold Chang plays xylophone, and piaun-
ist Alan Soares doubles on celeste. The many
purchasers of Lyman’s previous efforts will
immediately recognize the fine acoustics of
Henry J. Keiser’'s Aluminum Dome.

As part of the lable’s new ‘“Lile” series, the
recording is given the full treatment this
time and is packed in a double-fold album.
Andiophiles will find two center pages devoted
to a description of the equipment uosed, with
photographs of a Neumann cutting lathe,
Teldec amplifier rack, AIXKG microphone, Am-
pex mixing panel, and other expensive equip-
ment. It would seem that no expense is being
spared to ensure top stereo reproduction, but
Lyman, who sticks to the same home remedy
tested so successfully before, turns in the best
performance yet issued in the series. The pre-
scription contains a mixture of exotie sounds,
wifh a madarn ia77 faneh and nravac hiahls
scription contains a mixture of exotie sounds,
with a modern jazz touch, and proves highly
effective on Autumn Leaves, September Sony,
and Granede. In addition to several South
Pacific themes, Lyman ventures forth on
Navah Nugiluh, and Johan Henry. =

PATENT LOSS

(from page 30)

this offer to the Chicago Stock Yards
Company had brought this inventor
within the prohibition of this feature of
the patent law irrespective of whether
his act was a sale or an offer to sell.
“Under this language,” said the court
in that decision, “a completed sale, either
with or without delivery, is not de-
manded. An offer to sell, made fo a pros-
pective purchaser after the experimental
stage has been passed, the invention re-
duced to practice and the apparafus

NEW! The Velocitone Assembly,
ready to install in any magnetic set.

Why 70 important
phonograph makers all
use Sonotone cartridges

Men who make their living by making sound
systems know Sonotone means good sound.

The Velocitone Assembly shown above, for
instance, gives you all the ““hum-free’’ bene-
fits of a ceramic instrument, combined with
response to piease the most exacting audio-
phile. (Flat =1 db to 17,000 cps.) Comes
complete with equalizers, ready to install in
any magnetic system. Price: less than half
that of comparable cartridges. For full speci-

fications, write:
®g ELECTRONIC APPLICATIONS OIVISION.
Sonotone g OEPT. CZE-IDI_. ELMSFORD, N.Y.
£.InCan., AllasRadiaCarp.. Ltd., Toronta
Leading Makers of Carlridges « Speakers e Tape Heads « Mikes

Elecironic Tubes » Batteries.
CIRCLE 92C

YOU
SAVE
MONEY!

RUSH US YOUR

LIST OF HI-FI
LIST OF HI-FI

COMPONENTS
FOR A SPECIAL
QUOTATION
WRITE FOR FREE

AUDIO DISCOUNT
CATALOG A-15

New low prices on ampli-
fiers, tuners, tape record-
ers, speakers, efc.

ELECTRONICS CO.
K Y 120 LIBERTY ST.
NEW YORK 6, N.Y.
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manufactured in its perfected form, is
a placing on sale within the statute.”®

Emphasis placed by the courts on a
denial of a patent subsequent to the use
of an invention for what is termed by
the statute a “public use” for more than
a year has been derived in part at least,
from an early Supreme Court decision
where the infringement of a patent of
a wooden pavement was defended on the
ground that this pavement had been in
public use beyond the permitted statu-
tory period.

That it had been in use for more than
the time allowed under the statute was
conceded but by the inventor it was in-
sisted that such use was entirely an ex-
perimental one. In sustaining the inven-
tor in his contention the Supreme Court
of the United States said of this defi-
nition,

“When the subject of invention is a
machine, it may be tested and tried in a
building, either with or without closed
doors. In either case such use is not a
public use within the meaning of the
statute so long as the inventor is en-
gaged in good faith in testing its oper-
ation.

“He may see cause to alter it and im-
prove it, or not. His experiments will
reveal the fact whether any and what
alterations may be necessary. If dura-
bility is one of the qualities to be at-
tained a long period, perhaps years, may
be necessary to enable the inventor to
discover whether his purpose is accom-
plished.

“And though during all that period
he may not find that any changes are
necessary, yet he may be justly said to
be using his machine only by way of ex-
periment, and no one would say that
such a use pursued with a bona fide in-
tent of testing the qualities of the ma-
chine, would be a public use within the
meaning of the statute.

“So long as he does not voluntarily

allow others to make it and use it and
aidw orners ro makeé 1t aha “use 1t and
so long as it is not for sale for general
use, he keeps the invention under his
own control and does not lost his title
to the patent.”

This statement of the law amplified
with the further comment that, “It would
not be necessary in such a case that the
macbine should be put up and used only
in the inventor’s own shop or premises.
He may have it put up and used in tbe
premises of another and the use may
inure to the benefit of the owner of the
establishment.

“Still if nsed under the surveilance of
the inventor and for the purpose of en-
abling him to test the machine and ascer-
tain whether it will answer the purpose
intended and make such alterations and
improvements as experience demon-

6 Wende v. Horine, 225 Fed. 501, Janu-
ary 3.

AUDIO e OCTOBER, 1961

strates to be necessary, it will still be an
experimental use and not a public use
within the meaning of the statute.

“Whilst the supposed machine is in
such experimental use the public may be
incidentally deriving a benefit from it.
If it be a grist mill or a carding machine,
customers from the smrrounding country
may enjoy the use of it by having their
grain made into flour or wool into rolls
and still it will not be in public use
within the meaning of the law.

“But if the inventor allows his ma-
chine to be used by other persons gen-
erally, either with or without compensa-
tion, or if it is with his consent put on
sale for such use, then it will be in publhe
use and on public sale within the mean-
ing of the law.”’”

Ounly a year before another decision
of that same court involving this pro-
vision of the patent law was handed
down that has since been often nsed as
a yardstick in distinguishing those in-
ventions that have and those that have
not been within this condemned field of
public use.

A fruit jar manufacturer had been
assigned a patent issued May 10, 1870
to John L. Mason for an “improvement
in fruit jars.” Later when the assignee
of this patent sued for infringement the
defense was set up, “that there had been
‘purchase, sale and prior use” of the
invention more than two years prior fo
the application for a patent.

When the court sustained this defense
both on the ground that the invention
had been in public use within the pro-
scribed two, now one, years and also
that it had been abandoned to the public
the Supreme Court said, “Inventors are
a meritorious class. They are public bene-
factors. They add to the wealth and com-
fort of the community and promote the
progress of civilization. A patent for an
invention is as much property as a
patent for land. The right rests on the
same foundation and is surrounded and
saufs toduliagvidir ana 15 s uouc{Muma
protected by the same sanctions. There
is a like larger domain held in ownership
by the public.

“Neither an individual nor the public
can trench upon or appropriate what
belongs to the other. The inventor must
comply with the conditions prescribed
by law. If he fails to do this he acquires
no title and his invention or discovery,
no matter what it may be, is lost to him
and is henceforward no more his than if
he had never been in anywise connected
with it. It is made, thereupon, as it were
by accretion, irrevocably, a part of the
domain which belong to the public at
large. The invention here in question is
within that category.”® E

7 Blizabeth v. Pavement Co., 96 T.S. 126,
October, 1877..

8 Consolidated T'ruit Jar Co. v. Wright,
94 T.S. 592, October, 1876.
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TRANSISTORS

(from page 40)

into the transistor. If we call it B,,,
the current divider equation becomes

iload il 1

Bip By,
1+=
B,
where R, is usually very nearly equal
to R,.

Moving back to the input cireuit, an-
other current divider is seen. If a signal
current, 4,,, is applied to the eireuit, the
useful proportion that actually gets to
the transistor is

1y 1

e

Un Tin

1+ Z,
where 7, is the tramsistor (not stage)
input impedance and in this instance is
equal to ry+ yr,. If the last two equa-
tions are combined, the ratio of useful
output current to input current becomes

; 1 1
lond T — ———y
Zlapd. = - R
iy b 1+%‘ I+FL
1 0

The maximum gain is f. It cannot he
achieved because biasing resistors must
be used. The only way to minimize the
loss is to make the biasing resistors as
large as possible. Since there is one basie
universal law which says “you can't get
something for nothing,” the maximum
sizes of the bias resistors turn out to be
discouragingly low. We'll return to this
after a brief pause for inpedance
matching.

The maximum power transfer theorem
states that, if the maximum power is to
be transferred from a generator to a
load, the resistance of the load must
equal that of the generator. This
theorem is, like all mathematical theo-
varulwa iy aine~au Tnfoatematila, iheds
rems, quite true. Unfortunately, it is
also irrelevant. One seldom matches the
input impedance of a vacuum tube. One
never matches the output impedance of
an amplifier to a loudspeaker. A 60-cps
power generator is never matched to its
load. Thus there is no good precedent
or reason for impedance matching in
transistors. The transistor is a current-
operated device. You put a current in
and you get a current out. Thus, the
thing usually desired is not maximum
power transfer but maximum current
transfer. This point cannot be stressed
too strongly. Do nof mateh impedances.
There is no mystic benefit to be gained
from so doing, and in most cases gain
will actually be reduced. In the cireuit
of Fig. 7, people have been known to
add a resistor in series with C'; to mateh
to the output impedance of the preced-
ing stage. On other ocecasions, R, has
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been lowered to mateh the input imped-
ance of the following stage. Dow’t do 1t !*

Leakage Currents

Transistors will be destroyed if exces-
sive voltages are applied to them. In
most cases, a collector supply of 30 volts
or less is required. To get enough bias
current, this alone implies relatively
small bias resistors.

The input impedance of a grounded-
emitter transistor is almost equal to the
current gain times the emitter resistance
and since the internal emitter resistance
is roughly equal to 26/1,, a high bias
current reduces the input impedance
considerably. But this again implies
small bias resistors.

Most important, however, is the leak-
age current, I,,. This current flows at all
times when the transistor is operating,
but is defined as the eurrent which flows
in the collector-base circuit when the
proper operating bias is applied but the
emitter lead is open. I, is relatively
independent of the voltage across the
collector-hase terminals, but it increases
with time, temperature, hard usage, and
various other factors. And, if the resist-
ance in the base circuit of (A) in Fig.
2 is high, I, causes an additional com-
ponent of collector current to flow. This
component is equal to BI,, and, if I,,
increases very much, can produce a
voltage drop in R, large enough to sat-
urate the transistor. I,, will often start
out at 5 microamperes or more. In a
high B transistor, this can be fatal.

Lven in a ciremit like (C) of Fig. 2,
troubles can develop. The equivalent
base resistance is R, in parallel with R,
as far as I,, is concerned. I,, through
this resistance produces a voltage. This
voltage is applied across R,, and an ad-
voltage is applied across R,, and an ad-
ditional component of emitter current
flows. If R, in parallel with R; is say,
10,000 ohms, and I,, goes from 5 to 50
microamperes, the base is raised by
nearly half a volt. If B, is 225 ohms, I,
increases by 2 ma. This ean shift the col-
lector voltage by a considerable amount.
It is apparent, therefore, that although
the cireuit of (C) in Fig. 2 greatly re-
duces the effects of B variations, it does
not necessarily solve all biasing prob-
lems. To reduce I,, troubles, the current

1 Note that impedance matching is of
considerable importance in certain appli-
cations such as terminating transmission
lines. In addition, if #ransformer coupling
is available between a source and load and
neither the load nor the source has zero or
infinite impedance, it can be shown that the
optimum turns ratio for maximum power
transfer also gives maximum voltage and
current transfer.

The
Pro’s
Nest

Saul J. White
Chief Engineer, Audax, Inc.

No. 6: IN MEMORIAM

When Skipper was a pup I used to test my
tweeters on him. His beautiful upright ears would
become alert and his head would cock to one side
or another, attempting to relate the sounds to some
primeval experience in his German-shepherd an-
cestry, The twisting of his head was probably his
method of utilizing the maximum binaural position
to locate the source and separate it from reflections
off the walls.

Through the years we had much sport together
with a Galton whistle, bird-call squeeker, and an
ultrasonic generator preserved since World War II.
Even the upper registers of my accordion would
titillate him.

Skipper could distinguish the idling or starting of
my car from others. Though he might be asleep in
the rear of the house, the sound of a car stopping
at our curb would rouse him, barking furiously if
it was other than mine, but silent and awaiting at
the door if it was mine. His sharp and analytical
hearing permitted him to differentiate the sound
pattern of different motors. When I purchased a
new car there was confusion for several days, and
1 was at first greeted like a burglar until the new
adjustments took hold.

He could distinguish between the front and rear
door bells, sending him dashing to the appropriate
end of the house. But he never took to the ringing
of the phone. Some instinct informed him_that this
constituted no threat to the household. However,
1 did contemplate training him to answer the phone
and take messages in our absence.

Jazz and symphony left him cold. I found no
method of arousing his emotions with music or
rhythm of any kind. His tolerance for loudness was
the same as for us humans. Should I operate my
audio system with great volume, he would slowly
rise from the living room floor and quietly slink
away as if not to hurt my feelings. His hearing was
his paramount sense, cven though it lacked appre-
ciation of aesthetic virtues.

He knew the members of my family by name. He
understood not only my commands, my blandish-
ments, and baby-talk, he could also respond to
inflections of my voice. We tried verbal experimen-
tation that took on the flavor of poetry. We de-
veloped a private language between us more articu-
late than the communications of Gertrude Stein to
Alice B. Toklas.

As Skipper grew older he lost this sharpness for
sounds. He no longer was at the door to greet me.
In fact it was now 1 who awoke him to receive his
greetings. His growing deafness led to deception. He
would suddenly rush to a door or window barking
furiously as if a murderer was forcing his way in.
Then he would subside with embarrassment at his
error. He stayed close to my side when we walked
or visited in the country,

1 attached a hearing aid to Skipper but without
benefit. He was furious at this, scratching and
pawing at the ear to which it was strapped. He
snapped, shook, and rolled on his back in a wild
effort to rid himself of th insultix:g contrivance. He

ETrrUr Ay Ty AR ACRAE B A dbierr-Fl
eﬂo};’t’ to rid himself of the insulting contrivance. He
showed violent anger at this substitute for what was
formerly his proud dominant sense.

For a time ] maintained the hearing aid on him
by force of straps and bandage, hoping that he
would eventually become accustomed to it, but
for this short time, it did not register and his
responses were as poor as before. This, I felt was
because the animal cannot recognize any validity
in monaural sound. He would not accept its
synthetic quality and felt it an injury to his dignity.

So I removed it at my wife’s urgings. “After all’”’
she wisely observed, “Skipper docsn’t know he is
deaf.” After some reflection I considered this to
hold some logic.

Ours is a family where affection and loyalty are
freely demonstrated and exchanged, and for four-
teen years Skipper was part of that rapport. My
two daughters grew up sharing their play and their
love with him. But as he grew older he feared
separation more and more. My daughters went
off to distant colleges and Skipper in his deafness
became inseparable from my wife and self.

We recently boarded him out to a veterinary’s
kennel while we made a trip to the West. On our
return he was dead. He had not touched food or
water for nearly two wecks, Ours is the loss of a
close firiend, a four-legged relative united with
us by affection, loyalty and understanding. Skipper
has given our family cnrichment. We deeply miss
him.

O
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CORNER HORN LOUDSPEAKER SYSTEMS
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KLIPSCHORN s the least size capable of full
range with minimum distortion. Eight times
that size would be required if room corners
were not utilized. Any smaller speaker, of any
design whatever, must necessarily sacrifice
quality.

Paul W. Klipsch’s stubborn refusal to compro-
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in R, and R, must be considerably
larger than the largest anticipated I,,.
TFlor most purposes, 50 microamperes is
a good estimate for 7, maximum in ger-
manium transistors. Thus the R, R, cur-
rent should be at least 0.5 ma. It is a
good rule of thumb to make the R,R;
current at least this large and preferably
as large as the current in R, if that cur-
rent is greater.

It should be noted that silicon tran-
sistors have much lower I,’s and bias
resistors can be ten times larger than
those for germanium without causing
trouble.

Conclusions

If Ohm’s Law is applied with con-
fidence, transistor cireuits are no harder
to understand than ecireuits containing
vacuum tubes. This does not mean that
complete understanding can come from
arguments such as those used in this
paper. IHigh-frequency effects, direct-
coupled circuits, feedback, transient re-
sponse and many other items of great
practical importance have been deliber-
ately omitted in the interest of estab-
lishing a feeling for transistor operation
based on a minimum of physical and
mathematical reasoning. A little experi-
ence will show both the value and the
limitations of this approach. E

AUDIOCLINIC

(Continued from page 6)

phonic tapes or stereo tapes of this track
width, the tape will probably be left in the
“heads up” position, but, of course, the
wind will still be smooth.)

One record company goes to considerable
trouble in storing its master tapes. A layer
of paper is wound between each layer of
tape to prevent contact between adjacent
tape layers. The object of this stringent
precaution is to eliminate or at least mini-
mize print-through.

A tape owner of my acquaintance has
“~K*1aps ‘owner oF Ty “Aoquatntance Las
constructed a mumetal safe to store his
tapes in. It is characteristic of mumetal
that magnetic fields cannot easily penetrate
the metal. Hence, a box constructed of this
material will minimize the effeects on the
stored tapes of stray magnetic fields, which,
if strong enougl, would inerease print-
through and tend to erase signal. Z

AUDIO TECHNIQUES

(from page 52)

Furthermore, they are interesting as to
source. The bulk of the material was
housewife—two groups mnot heard from
supplied by a high school student and a
often enough by this depariment and by
AUploCLINIC. Now that swummer is over, I
hope you had a fine time before asswming
the routine procedures of the fall and
winter seasons. Let's hope, too that you
have wuneovered more interesting material
to share with other readers via this column.
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SAXITONE TAPE SALES
(Div. of Commissioned Electronics (;a., Inc.)
1776 Columbia Road Washington, D.C.

CIRCLE 97F

IF YOU ARE MOVING

Please notify our Circulation Deparfment
at least 5 weeks in advance. The Post Office
does not forward magazines sent to wrong
destinations unless you pay additional post-
age, and we can NOT duplicate copies sent
to you once. To save yourself, us, and the
Post Office a headache, won’t you please
cooperate? When notifying us, please give
your old address and your new address.

Circulation Department

RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y,
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e Harman-Kardon Names General Man-
ager. Donald Spanier has been appointed
General Manager of Harman-Kardon, Inc.,
Sidney Harman, President of Jerrold Elec-
tronics Corporation, announced today. Har-
man-Kardon is one of the constituent com-
panies within the Jerrold complex. As
General Manager, Mr. Spanier will be the
company’'s chief administrative officer,
overseeing all activities. Prior to joining
Harman-Kardon, Mr. Spanier was General
Manager of Polaroid of Japan, Inc., where
he introduced the Japanese and other
Southeast Asians to locally made ‘“Picture-
In-a-Minute”’ products. Mr. Spanier also
served as management consultant to the
Commonwealth of Puerto Rico in connec-
tion with its industrlalization program,
and founded and served as President of
the Puerto Rico branch of the Society for
the Advancement of Management.

e Jensen Promotes Four In Management.
Four promotlons have been announced by
Jensen Manufacturing Company, Division
of the Muter Company, Chicago Iloud-
speaker manufacturer, according to Ralph
P. Glover, vice president. Karl Kramer has
been made Manager, Commercial Sound
Products. Eugene G. Van Deveer becomes
Manager, Export Division. Frank D. Lin-
tern has been advanced to Sales Manager,
and Theodore A. TPiraneck to Assistant
Sales Manager, both in the Distributor
Division.

e Sony Expands. In its continued expan-
sion program, the Sony Corporation of
America. announced that it has opened
a. new central regional office in Chicago.
The sales and merchandising subsidiary of
the Sony Corporation, Tokyo, now has
three offices in the United States: New
York, Chicago, and Los Angeles. The Chi-
cago office, 4950 West Belmont Avenue, has
warehousing facilities which will help ex-
pedite deliveries in mid-west markets.

e Amperex Announces 3 Executive Promo-
tions. The promotion of Mr. Charles Roddy
from Product Manager, Transmitting and
Power Tubes to the position of Technical
Assistant to the President, has been an-
nounced by Mr. Frank Randall, president
of Amperex. Mr. Randall also announced
two other promotions: Mr. Ed King has
been promoted from Sales Engineer to As-
sistant Product Manager, Professional
Tubes and Semi-conductors; and Mr, Al
Katz has been promoted from Section
Head, Applications Engineering to Assist-
ant Product Manager, Transmitting and
Power Tubes.

SAVE YOUR
COPIES OF

AUDIO

e Each file holds a
full year’s copies.

Attractive and
practical for your
e Jesse Jones Vol- home or office
ume Files for every

publication. SHCIAr00

6 for $13.00

ORDER NOW —send
check or money order

MAGAZINE FILE CO.

520 FIFTH AVENUE
NEW YORK 36, N. Y.

e Covered in durable
leather like Kivar,
title embossed in 16
Kt gold.

Satisfaction guaronteed

DESCRIPTIVE FOLDER
UPON REQUEST

...the most publicized
new product in the
history of hi-fi-stereo
fields... BUT HAVE
YOU HEARD IT?

For the past year, IONOVAC High
Fidelity and Stereo Speaker Sys-
tems have been the editorial conver-
sation piece of the nation’s top mag-
azines and periodicals. Words are

anti-climactic until you've heard a
dllu-Clilfllacle Uiy yvha ve ucaid a

“live” -demonstration of this revolu-
tionary break through in sound re-
production. Revolutionary because
an ‘“ionic cloud” replaces the dia-
phragm used in ordinary speakers—
nothing moves but the sound waves.
The quality of reproduction far ex-
ceeds anything you have ever heard
. .. 3,500 to 20,000 cps and above.
Available in a wide range of styles
from add-on units to complete Co-
lumnar Speaker Systems. Choose
from a broad selection of handsome
finishes—or unfinished, if you de-
sire. Consumer or dealer inquiries
invited. Write for full details.

IONOVAC DIVISION

DUKANE CORPORATION

ST. CHARLES, ILL.
CIRCLE 97A

DEPT. A-101
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]'_.A_LI'.A. STEREO
HIGH-FIDELITY CONMPONENTS

Engineered To Professional Standards . . ., Designed for the Home . . . [” : l l T'I} MW
LAFAYETTE LT-700 Criterion e
ULTIPLEX TUNER e

< Announcing . . . the New

Lafayette Multiplex Tuner.

Made in U.S.A.

12450

Completely Tested
and Wired

s

I i
Ready for Stereo and no Adapter Needed . . . opening a new era in stereo, the new
Lafayette Criterion FM Stereo Multiplex Tuner is entirely self contained with its
own built-in multiplex facilities. Capable of achieving the highest Laboratory
Standards, its exceptional selectivity and sensitivity together with drift-free AFC
lh[glie"rfo.rmaqce insures effecive reception of even the weakest multiplex or monaural

signals.

KT-250A 50-WATT INTEGRATED
STEREO AMPLIFIER

| KT-250A LA-250A

'licl‘_tl‘!é’ 74.50  99.50

. ® 3rd Channel Output

- ® Separate Bass & Treble Controls

@ 50-Watts Monophonically - 25 Watts Each Stereo Channel

® Response: 15-40,000 cps == .5 db (at normal listening level)
Pacesetting quality, performance and design. Features include: unique “Blend”

Made control for continuously variable channel separation—from full monaural to full

in U.S.A. stereo, 4-position Selector, Mode, Loudness and Phase switches. Also provides
outputs for 4, 8, and 16 ohm speakers. Hum-free operation is insured by use of
DC on all pre-amp and tone control tuhes, Individual bias and balance controls.
Harmonic distortion, less than 0.25%. IM distortion, less than .5%. Hum and noise
77 db below full output. 14%2"W x 123D x 514"”H. Shpg. wt., 28 Ibs.

KT-600A Criterion
PROFESSIONAL STEREQ
CONTROL CENTER

KT-600A LA-600A
79.50 134.50
In Kit Form Completely Wired

® Response 5-40,000 cps = 1 db

® Precise ‘‘Null’’ Balancing System
o Bridge Control Provides Variable 3rd Channel Output o
® Variable Cross Channel Signal Feed Eliminates Hole-In-The-Middle Effects -

® Tape Head Playback Equalization for 4-Track Stereo \ Mua%"A
Sensitivity 2.2 mv for 1 volt out. Dual low impedance *plate follower" outputs 1500 B8,
ohms. Less than .03% IM distortion; less than .1% harmonic distortion. Hum and

noise 20 db below 2 volts. 14x10%x4%". Shpg. wt., 16 Ibs

KT-550

M uitontAn 100 WATT
Criterion 100-wATT
BASIC STEREC AMPLIFIER

® Rated at 50-Watts per Channel e Response
from 2-100,000 cps; 0-1 dh at 1-Watt e Mas-
sive 'Crain Orlented Silicon Steel Transformers,
® Muitiple Feedback Loop Design (over 50 db)
® Metered Calibration Control Panel e Abso-
lutely Stable Under Any Conditions of Load
A new ‘‘Laboratory Standard” dual 50-watt amplifier
guaranteed to outperform any basic stereo amplifier
on the market. Advanced enfgineerlng techniques plus
KT-550 LA-550 the finest components ensure flawless performance. Dis-

tortion levels so low they are unmeasurable. Hum and nolse
]34.50 ]84.50 better than 90 db below 50-watts. Complete with metal en-

inKit Form  Completely wired ClosUre. 9% ”Hx 121%"D. Shpg. wt., 60 Ibs.
e e L RET ETSINEL s s e
ﬁ]‘_-.AI‘AYETTE JAMAICA 33, N Y | NEW YORK 13, N.Y. | BRONX 38, N.Y.] BOSTON 10, MASS.
A D I O NEWARK 2, NJ. | PLAINFIELD, N.J. | PARAMUS, N.).

FREE I YOURS Bapk. Adel "
¢ FOR THE ASKING!  E..Box10

Syosset, L. I., N. Y.
[] Send FREE 1962 Catalog featuring the complete li
Lafayette Stereo Compongents. 7 bl | {4

$ Enclosed ... ‘for Stock NO......oo...coo......

MName.

Address
City. Zone States
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VIKINGS NEW 86 STEREO-COMPACT
DESIGNED WITH 'MULTIPLEX-ABILITY"

FM Stereo programs worth listening to are worth hearing again. Viking brings to the FM
Stereo era an integrated recorder with ‘“Multiplex-ability.” Built-in heterodyne trap assures
you whistle free, perfect FM stereo recordings. Dramatic new styling, brilliant new stereo
electronics are yours in this versatile new recorder. Check these Viking features: 25-18,000 cps
recording-playback = 3 db. (conservative). Large gtereo VU meters. Three separate heads
(permits monitoring from tape). Half-track and uarter-track Models— 14 -track model plays
14-track tapes. Professional type “mixing” rece rding controls. Erase-Protek Recording Inter-
lock. Automatic 324-714 record/play equalization.
Integrated playback preamplifiers (1-volt o&tput).
Automatic tape shut-off switch. Digital counter; Audi-
ophile net $297.50. See the Viking 86 Stereo—Cofmpact
now at your Viking dealer’s. For free literature write:

NC oF MINNEAPOLIS, INC.

9600 ALDRICH AVE. SO., MINNEAPOLIS 20, MINN.
CABLE ADDRESS: VIKMIN



www.americanradiohistory.com

e ——

CO——

e ——

1
s A e e
'

FM - 88 80 92 94 96 98 . 100 102 104 106 108 -
LN R S B 1 2 R T S Pt I ] A 1) AL L
I|ll|l|||||l|.||ll Ellllll-lllllrlll|ll|=|l||r|II'llllll!llilt:llllllirlllllIIIIHlIl(IlIIIIIIIl.III

oG o 10 0" 30 “40 50 60 0 8O0 90 100

TRANRIS. TADGD, S i —

VOLUME - BALANCE BASS



www.americanradiohistory.com

