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T RCA's

'DARK
EATER"
and how
it benefit
you

The cooler operating "Dark Heater"
offers many receiving tube advantages to

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 cathode 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 write Commercial Engineering, Sec. L- 91 -DE,
RCA Electron Tube Division, Harrison, N. 3.

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

equipment manufacturers, including:
Longer heater life- because of the inherently greater tensile strength of heater
wire at lower temperatures.
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.
Heater -current stability on life-especially desirable in maintaining a
constant cathode temperature.
Reduced AC heater -cathode leakage and hum -due to elimination of
"spike" or pulse leakage currents.
Greater safety factor in established heater-cathode voltage ratings
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

DECEMBER, 1961 Vol.

45, No. 12

Successor to RADIO, Est 1917

C. G. McPROUD

Editor and Publisher

AU

Io

Business Manager
SANFORD L. CAHN

Advertising Director
EDGAR E. NEWMAN

Circulation Director

only for those who want the ultimate in

Managing Editor
JANET M. DURGIN

Production Manager
HENRY A. SCHOBER

SHERWOOD

DAVID SASLAW

FM

Stereo Broadcast Reception

Representatives
Bill Pattis & Associates,
4761West Touhy Ave.,
Lincolnwood 46, Ill.
James C. Galloway,
6535 Wilshire Blvd.,
Los Angeles 48, Calif.

Contributing Editors
EDWARD TATNALL CANBY

JOSEPH GIOVANELLI
HAROLD LAWRENCE

and

Stereo Record Reproduction

CHARLES A. ROBERTSON

CHESTER SANTON
S -8000

OTL Vacuum Tube Amplifier
Signal Sampling For FM Stereo
Electronic Organ Tuning
Tape Copying-Home Style
A Transistor Protector
Equipment Failure Alarms
Hanging Hi -Fi System

19 ill.

22
30
35
38
42
46

IV. P. Strandberg

R. D. Herlocker

loss
George Fletcher Cooper
Allan M. Ferres
Harold C. Mengels
R. A.

Luxor Tape Recorder
"Realistic" Stereo Power Amplifier Kit
Thorens Turntable
Ortofon Phono Arm and Stereo Cartridge
Schober Organ Tuner Kit

8 Chester Santon

62
68

FM, MX 64 Watt Stereo Receiver
4' y 14' deep. $299.50

R. Shottenf eld and S. Abilock

AUDIO Reviews

Light Listening
Record Revue
Jazz and All That

161/4" x

Edward Tatnall Canby
Charles A. Robertson

530008

FM

14'

101/2' deep. $160.00

x

4x

/MX Stereo Tuner

Ravinia Model SR3 3-way
26' x 15' x l3'/. deep.

5.50001180 Watt Stereo Amplifier
14' o ¿^ s :2'4" deep. $199.50

Correlai

e

Walnut Hi

li

Fu

Speaker System $139.50

niture

50
52

"Magne f ora" MP410A
Model 210
.54 TD -124
56 SMG -212 and SPU/GT
58 " Autotuner" Model AT -1

01,l1l1ll1#7111
Audioclinic
Letters
Audio ETC
Editor's Review
Tape Guide
About Music
New Products
This Month's Cover
Industry Notes
Annual Index
Advertising Index

Joseph Giovanelli

6
12 Edward Tatnall Canby
16

32 Herman Burstein
74 Harold Lawrence
76
81

87
88
90

MEMBER
TT

INC

-

AUDIO (title registered U. S. Pat. OR.) ie published monthly by Radio Magazines, Inc., Henry A. Schober, President; C. G. MeProud, Secretary. Executive

and Editorial Offices, 204 Front St., Mineola, N. Y. Subscription ratas -II. S.,
Possessions. Canada, and Mexico, $4.00 for one year, $7.00 for two years: all
other countries $5.00 per year. Single copies 50e. Printed in O.S.A. at 10
McGovern Ave., Lancaster, Pa. All rights reserved. Entire content copyrighted
1981 by Radio Magazines, Inc. Second Class !vestige paid at Lancaster, Pa.

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
excitirg new Ravinia Model SR3 3- speaker
system features extremely low intermodulation distortion and unusually flat frequency
resporse. Cabinet is hand -rubbed walnut. The
perfect setting for hi fi components is
Sherwood's Correllaire contemporary furniture
modules -in hand- rubbed Walnut and Pecan.
Sherwood Electronic Laboratories, Inc., 4300
N.

California Ave., Chicago 18, Illinois.
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JOSEPH GIOVANELLI*
Multipath Distortion
Note. Sometimes a problem is particularly vexing. Before it is finally r: solved,
the person confronted with it must xplore
a large number of possible solution:. Here
is an example.
Q. I live in the center of San Fr ' ncisco
near the top of a hill and within a atter
of blocks from the tower where i. PEN
transmits its signal at 101.3Mc. I ca easily
bring in twenty FM stations but I prefer
%PEN. The trouble I experience, in my
opinion, is multipath distortion. Th highs
are raspy, the middle is buzzy, a s the
lows are not clear. The same tro ble is
evident on other stations broadcasti g FM
from the same direction. Stations i other
directions come in great, even w'th no
antenna, or even if I have my ante na directed perpendicular to their path. Other
stations on the FM band came in ne, no
matter what their dial frequency is. I feel
confident that the trouble is in th direc-

From Denmark comes this

aristocrat of portables. Superb AM -FM- Shortwave performance with all the features you've ever wanted
in a portable: 12 transistor
power with push-pull output and a 5" x 7" speaker,
flywheel tuning, full range
independent tone controls,
pushbutton selection, loudspeaker - earphone output
and separate tuner output,
plus plug-in connection for
an auto antenna for over the -road hi -fi.

Complete information is
available on request. Write
for the name of your nearest dealer.

Bó
By appointment
to the Royal Danish Court

tion.

Here are only the highlights of th- many
steps I have taken to try to overco e the
situation. I own a Scott 300C stereo tuner,
have
and other associated equipment.
eliminated the other equipment s the
source of the trouble by disconnectin them.
My "expert" friends said my tuner eeded
ctory
alignment. I took it to the local
service. Outside of a few tubes, sthing
was changed. The trouble remained. took
lives
the tuner to the home of friends. 0
on Mt. Sutro, where the %PEN tran itter
is located. The results were excel -nt. I
brought his Scott 300D to my hom and
the "old bug" was still there.
The trouble is in the antenna, t e experts then agreed. I have been using twin lead folded dipole furnished with the tuner.
I tried rabbit's ears -but that didn' ' work.
All the TV sets in our immediate a a are
plagued with "ghosting." They s'l use
yagis. However, three blocks away i ternal
TV antennas work satisfactorily. E -n the
yagi doesn't clean up the TV Pict re in
this locality, especially the ones ' ing
from the direction of Mt. Sutro. I p gged
into the house TV antenna. (I live 'n the
top floor of a four -unit building.) '%eception was worse than with the folded ?pole.
I bought an FM yagi and put it 'n the
roof. Again no iimprovement. I was ready
to dump everything off the Golde Gate
I didn't fall off the roo first.
Bridge
Without benefit of expert advice, took
the parts of any old antennas arou d the
neighborhood. I cleaned, polished a d designed a yagi -type antenna. I assem led it
piece -by -piece in the living room, starting
with the driven element, adding reflctors,
.

,
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DYNACO, INC.

_

3912 Powelton Ave., Phila. 4, Pa.
2

3420 Newkirk Arc., Brooklyn S N. Y.

directors, and another driven element until
had clear FM reception-and a very irritated wife. All parts were cut 59.5 inches
long to aim for %PEN. The only task remaining was the roof installation. Just as
you might expect, reception was not improved. I returned my home -made antenna
to the living room for further checks using
the entire cable which had led from the
roof to the tuner. The trouble persisted.
I put the short lead back on and everything was okay.
Even I agreed with the experts that
the lead -in was picking up the signal. All
the TV sets around here use 72 -ohm coax.
I went to the electronics supply house for
the cable. (Every salesman in town knows
my story and problem.) All on hand that
day said I should use a shielded 300-ohm
cable, not the 72 -ohm. When I came home
with all the extra equipment for mounting
and handling the large cable, I received
permission from the landlord to drill a
half -inch diameter hole in the window sill
just had to work
for the large line
terribly. The same cotton- pickin' trouble.
I ran a number 12 copper wire ground lead
from the shield at the top and at the
bottom to ground. The trouble was still
there. In fact, if I touched the cable with
my finger, near the window, and three feet
from the set, the trouble would be worse.
I brought the antenna back to the living
room, coiled the heavy lead around various
pieces of furniture. The sound and trouble
would vary as I walked by the line. From
this, I figured my ground lead was picking
up a signal.
Back to the electronics supply house.
They sold me the 72 -ohm cable with two
impedance- matching transformers with no
fight. I didn't even have to tell them I
need 42 feet of lead but would buy 50.
By using this, the sound was somewhat
improved. I might add right here that in
all these trials, I had checked all connections with an ohmmeter and had made
good solder connections. I felt for the
first time that I had hit the right spot
because the buzzing could be almost tuned
out. It would return only on heavy passages.
Meanwhile, back on the roof, I rotated
my home -made antenna so that it was
pointing directly away from the transmitter. The improvement was obvious-but
so was the signal loss.
Back to the electronics supply house.
They outfitted me with an FM antenna
considered by some experts to be the best
possible FM antenna for multipath distortion reduction. This antenna was no better
than the one I built, except in appearance.
The experts now say that I should put an
antenna amplifier up the pole near the
unit. Then the unwanted signal that the
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"Which cartridge do you recommend for the Type A ?"
Can I use the professional models?"
THE A.,1rSWER IS:

UV tlle

j7ZClllljúctl.Ire)'.
The arm on the Type A will bring out the best in any cartridge
... tracking (and tripping) at the lightest pressure specified by
the cartridge manufacturer. This includes the professional models, which were developed originally for separately -sold tone
arms because olthelir high compliance. Now, Garrard integrates
precisely such an arm into the Type A Automatic Turntable. This
is a dynamically- balanced, counterweighted arm, designed and
built with the sane precision. the same balance. the same freedom from friction, the same playback characteristics and low resonance expected in tone
arms separately sold, regardless of price.
The Type A arm, operating in conjunction

of your choice
mg model!

CCIJll'1(lg'e

with a weighted, full -size, non -magnetic turntable; a laboratory balanced, double -shielded motor; and (when you want it) the
gentlest automatic record-handling mechanism ever designed;
rewards you with the full measure of the magnificent reproduction achieved by any of the latest, finest, stereo cartridges.
Extravagant concept, yes... but the price of the Garrard Type A
Automatic Turntable is exceedingly modest, only 579.50.
For illustrated literature, write Dept. GX-11,
Garrard Saes Corporation, Port Washington, N. Y.
LA

GARRARD'S
TYPE A
AUTOMATIC TURNTABLE
O RAESRY

line receives would be much less in comparison to the wanted signal supplied by
the booster. Hence, it would be rejected by
the tuner. L. E. Westmoreland, San Francisco, California.
A. With the advent of FM stereo multiplex broadcasting, many observers have

the Weathers Moderne Trio
a complete, three
channel stereo speaker
system which gives full

...

stereophonic reproduction
in every part of any size
room. It consists of two
full range speakers and a
unique Hideaway
non -directional speaker
that is completely concealed
from view. You can place
it anywhere
and still
be sure of superb
performance. The Moderne
Trio is the smallest and
most efficient stereo

-

speaker system yet devised.
It fits any size room and
blends with any decor.
It produces to perfection
all stereophonic recordings
and adds greater depth
to monaural discs.

Moderne
Stereo
Speaker

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

One without the other is

excellent ... BUT
Combine the speakers
and the Professional
Pickup System and the
results are far beyond
all you've ever
hoped for
.

.....

.

e.

rofessionat
Pickup
System

the finest performance

per unit of cost
in stereo cartridges.
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E. GLOUCESTER PIKE
BARRINGTON, N. J.

noted the presence of multipath distortion.
This fact could give rise to the belief that
such distortion is widespread. It is not.1
This distortion is evident far more in
television reception than in FM reception.
Multipath signal reception shows up on the
TV screen as "ghosts," leaving the audio
portion of the TV program completely unaffected in most instances. Here again, the
eye seems to be a more accurate observer
than the ear.
However, your problem is multipath distortion. It can usually be reduced and
sometimes completely eliminated by drastic
methods. One such drastic method follows.
You are on the right track when you
used the yagi antenna. Get the yagi which
has the most possible number of elements
so that the angle of pickup can be held to
the absolute minimum If a commercial is
not good enough, I recommend that you
build up one yourself. Be sure your new
antenna is within strict design practice.
Tune -up must be accurate. Do not adjust
for maximum forward gain. Do adjust for
maximum side-lobe rejection.
The reason for this adjustment procedure
is apparent when you understand what is
meant by multipath signal transmission.
An FM receiver is located X distance away
from an FM station. Signals from the station are received in a straight line between transmitting and receiving antennas.
Sometimes, however, some of the signal
will strike mountaintops or buildings. These
objects will alter the direction of travel
of the radiation from the transmitter. Thus,
when this energy reaches the receiving antenna, it arrives at a slightly different
time, and from a different direction, which
may or may not be slight. Hence, there is
a combination of two signals which will not
be in phase. This, then, is the manner by
which multipath signal transmission arises
and causes the condition known as multipath distortion.
When installing this antenna, use double shielded coaxial cable if possible.
Assuming that you now have your beam
adjusted and matched into the proper kind
of coaxial cable, and assuming that the
other end of the cable is properly matched
to obtain the necessary 300 -ohm impedance
at the antenna terminals of the tuner (if
such be the requirement of the input circuit), ground the coaxial cable at the tuner,
at the top end, and at as many other points
along its length as is convenient. In addition, ground the mast. Use very heavy wire
for these ground connections- perhaps No.
12 or even heavier if can be obtained and
worked with. Make the connections to a
waterpipe. This is likely to be a better
ground than a radiator. Use grounding
straps or grounding clamps. Be sure that
the metal surface of the pipe with which
the ground clamps must make contact is
free from paint and oxidation to ensure
good electrical contact.
1 There are responsible authorities in our
industry, however, who say that though a
condition as gross as that described here is
not common, there are subtle changes in
tonal quality of which the average person
is unaware. These authorities believe that
because of these tonal changes, many FM
listeners fail to receive the full benefits
which is inherent in FM transmission.
(Continued on page 80)
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Langevin
THE 4TH DIMENSION IN STEREO
Through a new tool in recording -Langevin's Exclusive

PAN POTS

:Smooth continuous movement of the soloist at any speed through 180 degrees during recording.

`Authentic position control through Langevin development of geometrically accurate taper.

`Scientifically correct exploitation of biophysical phenomena for ultimate realism and dramatic effects.
Choose Rotary Pan Pots for economy

Convenient and easy to use, Rotary Pan Pots fit anywhere; they have a
universal mounting bracket or install with single % inch clearance hole.
Small, 11/2" diameter one into two channel model is only 27/8" long.
Choose Straight Line Pan Pots for functional control
Discloses actual position of soloist at a glance because knob position

exactly with

correlates

angular displacement from zero degrees center.

Installation
preamplifier output of the microphone selected for panoramic use is
fed to the input of the Pan Pot. The outputs of the Pan Pot feed to the
combining networks of the 2 or 3 recording channels.
Easy, Quick

The

BACKGROUND
In 1934 it was well established that a level change of only 3 db was sufficient to
displace the apparent source of an instrument or vocalist completely across the
recorded stereo field. Langevin engineers developed the first panoramic controls for

this application.
While it is also known that the arrival time of the sound influences the position
of the apparent source, it has been proven that intensity offsets the effects of
arrival time satisfactorily. In motion picture work at least three prominent screen
processes clearly demonstrate the complete success of Pan Pots in achieving dynamic
control over position.
THEORY OF OPERATION
The configurations of these mixer control assemblies are different from those usually
found in transmission work. In the 2 channel controls, 2 oppositely wound networks
are ganged so that the 3 db down point of each control occurs at zero degrees.
In 3 channel arrays 3 controls are ganged so that the 3 db down points occur at
45 degrees each side of center, and so that at 90 degrees the extreme opposite
control is at infinite attenuation. Note in the diagrams that attenuation of the
extreme positions is unusually rapid, and that it is very slow in the regions of
overlap from one control to another. This rate of attenuation is precise, and conforms to exact calculations governing angular displacement in the sound field with
change in level.
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ORDERING INFORMATION
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DIAL

0

2

13

3
3

channel into 2.

600 ohms impedance in and out.
", 90 at extreme right and
" long. Complete with K -111 type
net 61/2 oz., 1 lb. shpg. Nice, Net Each $28.50
all other details same as Model RPP -2 above but
net 13 oz., 11/2 lbs. shpg. Price, Net Each $44.50
MODEL SLPP -2 STRAIGHT LINE PAN POT, 1 channel into 2, same as Model RPP -2 above but straight
line form, for horizontal panel placement. Supplied with red knob and engraved, color coded escutcheon. Size is 11/2" wide by 7" long by 21/4 " deep behind mounting plane. Extends 31/4" to top
of knob. Weight, net 61/2 oz., 1 lb. shpg. Price, Net Each $64.00
MODEL SLPP -2T STRAIGHT LINE PAN POT. Bridge "T ", 6 db insertion loss, 1344" wide. all other
details same as Model SLPP -2 above. Weight. net 61/2 oz., 1 lb. shpg. Price, Net Each $94.50

lo -

MARKING

CHANNEL UNITS

MODEL RPP 2 ROTARY PAN POT, for mixing 1
Ladder type, insertion loss 12 db. 270' rotation
left. 16 steps used per section. Size is 11 /2"
mixer knob and color coded dial plate. Weight,
MODEL RPP -2T ROTARY PAN POT, Bridge "T ",
21/z " diameter and 6 db insertion loss. Weight,

16

0 RIGHT
LEFT

CHANNEL UNITS

3

-3

with
diameter

db point at 0

by

2T/a

CHANNEL UNITS

MODEL RPP -3 ROTARY PAN POT. for mixing 1 channel into 3. Same as Model RPP -2 but with 3
elements and insertion loss of 12 db; left range tapers from zero attenuation to infinity in center at
0°. Right side of control is opposite on same contact row diameter. Center ganged control is zero
attenuation at 0" with infinite attenuation at extreme right and extreme left rotation. Comes with
Model K -111 type knob as well as dial plate. Size is 3" diameter and 2z/a" deep. Weight, net 13 oz.,
1'/2 lbs. shpg. Price, Net Each $46.50
MODEL RPP -3T ROTARY PAN POT, same as Model RPP-3 but bridge "T" and 9.5 db insertion loss.
Weight, net 13 oz., 1'/2 lbs. shpg. Price, Net Each $79.50
MODEL SLPP -3 STRAIGHT LINE PAN POT, 1 channel into 3, same as Model SLPP -2 but with pots
ganged and 12 db insertion loss. Weight, net 13 oz., 11/2 lbs. shpg. Price, Net Each $102.50
PS

0

MODEL SLPP -3T STRAIGHT LINE PAN POT, Bridge "T ", all other
details same as Model SLPP -3 above except 2" wide and 9.5 db
insertion loss. Weight, net 13 oz., 11/2 lbs. shpg. Price, Net Each
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CENTER
0 RIGHT

CHANNEL UNITS
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See your Langevin Professional Audio Distributor

or write today to Langevin.

FREE to professional users -write today on your
letterhead. $1.00 Value 76 page catalogue and
instructions on how to buy.

SOUTH GRAND AVENUE

DECEMBER. 1961

SANTA

ANA,

CALIFORNIA

5

LETTERS
The Organ Stops
SIR

(Us)

:

Mr. Wolkov's article on the el: tronic
organ is marred by a few errors f fact
as well as several curious opinions which
I, as an organist and engineer, feel should
not go unchallenged.
First, he states that 1300 to 160 pipes
are required in a satisfactory pipe organ.
This number seems unduly large. Taere
are many organs in use today w' h appreciably fewer pipes. For example, a two manual organ of, say, 12 ranks, wi total
only about 750 pipes-the actual ' umber
depending on how the various ran .s are
apportioned between manuals and pedal.
About 90 per cent of the classical organ
literature could be played effectiv ly on
such an instrument. At least tw well
known American firms -Wicks and öller
-build three -rank unit organs of about
20 stops that are popular in homes, small
churches, and practice studios. Th:se instruments cost only about $4000.
Second, Mr. Wolkov cites only fou basic
classes of pipe organ tone-di. ason,
string, flute, and reed. While this s entirely correct, it may be misleadi g to
novice readers as in addition to ybrid
tone colors lying between certain lasses
there are wide variations of timbre ithin
each family. A Koppelflöte, for ex mple,
is not at all like a Concert Flut:, and
Diapasons can be either "string
or
"flutey." The tonal spectrum of a w ll designed pipe organ, even if it is a small
one, can be quite varied.
Third, it is implied that becauc the
keys in electronic organs merely o erate
electrical switches electronic orgal are
insensitive to touch while the reve se is
true for pipe organs. Nothing co d be
further from the truth. Most pipe gans
likely to be encountered in this e untry
today use some form of electro -pne atic
action. In these, just as in the elec ronie
organs, the keys merely operate ele trieal
:

MODEL
65
3 SPEED 4 TRACK

STEREO PLAYBACK
TAPE DECK $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
errse and record heads; .2 outputs
for plug -in preamplifiers. Adaptable for language lab and indus-

trial

use.

s

11

switches.

MODEL
6
3 SPEED 4 TRACK

STEREO RECORD /PLAYBACK
TAPE DECK $498.
Ask any owner about this magnificent 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 available.
SEE YOUR DEALER OR WRITE DIRECT

-Tindbery of America,

;

Inc. 8 Third Ave., Pelham, N. Y.

Fourth, the usual American manual designations for a two- manual orga are,
from the bottom up, Great and Sw a 1. In
a three -manual church organ they
11 be
Choir, Great, and Swell. Exception: are
infrequent.
Fifth, in the "typical" stoplist on page
40, why are pitch designations om tted8
In some cases, such as the Tierce, pitch
designation is not needed, but a stoplist
in general is meaningless without i dication of the pitch at which each voice
speaks. The availability of different p tehes
on the organ is a unique characteris is of
the instrument (shared only to a mall
extent by the harpsichord) which s ould
be emphasized in any serious paper n it.
Indeed, one of the most distressin features of some electronic organs is t t so
few different pitches are often su plied
on the manuals.
Sixth, it seems incorrect to lum the
Baldwin, Artisan, and Sehober orga . s together as examples of "stabilized Lt' oscillators. The Baldwin and Schober o gans
use vacuum tube relaxation (blockin y ) oscillators as frequency dividers. The A isan
does not use frequency division but does
use LC oscillators similar in princi i e to
that used by Allen and Conn.
Last, I cannot resist the temptation to
say a few words in defense of the uch
misunderstood pipe organ. The spac requirements for a musically satisfying pipe
organ are not as formidable as one ight
i

a

:

6

think. The 3 -rank unit organs mentioned
previously are not actually prohibitive for
home use. The console is about the same
size as that of an electronic organ, and
the pipes, windchests, reservoirs, blower,
and so on will be housed in a separate
matching cabinet about 4 x 6 x 8 ft. in size.
The two -manual 15 -rank organ in my
home requires a space about 8 x 10 x 15 ft.
exclusive of the console. The lowest octave
of the 16' pedal stop is placed horizontally
because of the limited headroom, so the
layout is far from efficient. An organ of
the same size could probably be squeezed
into 75 per cent of this volume if efficiently
laid out, but this one was purchased second
hand and adapted to fit the available space.
Interested readers may care to peruse
one or more of the standard texts on the
pipe organ. "The Contemporary American
Organ," by William H. Barnes, Sixth Edition, 1959, published by J. Fischer and
Bro. is the best readily available reference.
It also contains a bibliography which
readers interested in further pursuit of
the subject may find helpful.
WINTHROP S. PIKE,
165 Hickory Court,
Princeton, N. J.
SIR

:

I should like to call attention to some
errors in Mr. Wolkov's article, as I am
sure neither you nor the author would
wish misinformation to go unheeded.
The photograph on page 36 captioned
"Schober `Concert' Organ" actually shows
the Schober Consolette in its newly designed console. In the table on page 38,
the Schober Consolette is classified as a
"spinet" type organ; this it most definitely
is not. While it is smaller than a concert

model physically, and has pedals pivoted
at the console, it has 61 -key manuals, which
no spinet has. The table also states that
the Schober Consolette has 13 pedals;
actually it has 17.
The article states that Sehober has only
two models. To straighten the record, it
should be said that there are actually
three Schober Models, the latest of which
is a Spinet, with 44 -key manuals, 13 pedals,
and 18 stops.
Correcting the center column of page
40, Schober Organs generate only twelve
tones with LC oscillators, the remaining
ones with synchronized blocking oscillators. Schober, Baldwin, and Kinsman
should not be grouped with Artisan and
Conn, which generate all tones with LC

units.
Referring to the last sentence on page
40, the saving in cost comes about not
only through the home constructor's labor
contribution, which would not account for
such a large reduction in cost, but also
because of purchase direct from the manufacturer and elimination of the usual
dealer markup of 40 per cent or thereabouts.
Two of Mr. Wolkov's statements are
worthy of special attention by those contemplating organ purchase. One should
certainly look for very definite differences
between voices; and the demonstrator
should be required to play simple music

that does not hide any deficiencies of the
organ in a dazzling display of brilliant
playing.

RICHARD
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ADJUSTABLE COUNTERWEIGHT
occupies minimum amount of
space behind mounting.

The PRITCHARD PICKUP SYSTEM comes completely assembled and wired with cable

ready to plug into amplifier.

MACHINED AND
TONE ARM of walnut
wood suppresses extraneous
resonances.

ACCURATELY
TREATED

LOW INERTIA

assures perfect

tracking.
for easy cartridge
change. Accommodates other
cartridges.
PLUG IN HEAD

PRECISICN BALL
minimize friction.
NEW

DESIGN

NON

BEARINGS
DRAG

WIRE

GUIDE.

This is the new Pritchard
Pickup System. Named
after Peter E. Pritchard,

president of Audio

SIDE THRUST COMPENSATOR
helps maintain even groove wall
pressure.

Dy-

namics, the system com-

ADC-1 STEREO CARTRIDGE.

bines the famous ADC -1
stereo cartridge and a remarkable new tone arm.

REMARKABLE NEW SYSTEM
TRACKS AT 3/4 CRAM!
Audio Dynamics presents an entirely new concept in pickup design that marks a new era in
record playing performance by guaranteeing the five essentials of stereo reproduction.
In designing a cartridge for high quality tone arms, Audio Dynamics engineers
perfected the highly compliant ADC -1. This cartridge made it possible for the
first time to achieve the five essentials of true stereophonic reproduction.
Now Audio Dynamics has gone a step further...they have designed a remarkable tone arm and combined it with the ADC -1 in an entirely new pickup system.
Results? The five essentials of true stereo reproduction are guaranteed!
Because of its low inertia the sysAlthough the ADC -1 raised stereo
will
track each side of the groove
tem
posbefore
never
reproduction to levels
perfectly even if the record is warped.
sible, this highly compliant cartridge
has to be combined with a quality tone To stabilize the force created between
arm. The combination must enable the the disc and the arm, a side -thrust comcartridge to track at a force low enough pensator permits the stylus to maintain
to eliminate distortions and record even pressure on both groove walls.
wear, and also preserve the linearity of Precision single ball bearings in
gimbals minimize vertical and lateral
the stylus tip suspension. Selecting the
friction.
the
proper tone arm was a problem for
If you are an owner of an ADC -1
buyer. The new Pritchard Pickup Syscartridge all you need for a
stereo
tem eliminated guesswork. It combines
major improvement in your system is a
the ADC -1 and a newly designed tone
Pritchard tone arm. If you do not posarm that is compatible with this outsess the ADC -1 and are searching for
cartridge.
standing
The Pritchard Pickup System gives some way of upgrading your present
set of components, visit your dealer and
you a true, dynamically balanced tone
hear how the Pritchard Pickup System
arm. Unlike other systems, the heavy
adjustable counterweight occupies a makes records sound better than you
thought possible. Once you have, you
minimal amount of space behind the
will not settle for less.
pivot. To adjust stylus tracking you
For descriptive literature on the
simply move the counterweight until
Pickup System by Audio
Pritchard
Fine
adbalance.
in
perfect
arm
is
the
justment allows the system to track at Dynamics, write to us today.'
Pritchard Pickup System Model ADC -85 $85.00
the precise force required by the carModel ADC -40 39.50
Pritchard Tone Arm
tridge design.
AUDIO

DECEMBER, 1961

Here are the five essentials of true
stereo reproduction. They are yours
with an ADC cartridge.
Essential #1 -Highs free from peaks and distortion
heavy
. by lowering stylus mass and eliminating
damping.
Essential =2 -Clean and well rounded bass tones
increasing compliance, lowering tone arm
. by
resonance.
Essential =3- Record compatibility . . through
lowered tracking force.
by
Essential =4- Proper channel separation
removing resonances from the audible range.

...

...

by elimiEssential 4-5- Reduced surface noise
nating resonances and using super -polished diamond styli selected from perfect crystals.
ADC -1
ADC -2

cartridge for high quality tone arms. $49.50
cartridge for high quality tone arms

and record changers

$37.50

AUDIO DYNAMICS CORPORATION
1677 Cody Ave.

Ridgewood 27, N.

Please send me descriptive IiteratLre

e
on the

Pritchard Pickup System and ADC cartridges.
Dept. A -12
Name

Address
City

Name of My Dealer
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mand and similar labels in the mixing of percussion. Comparison with the tape version
of "Provocative Percussion" led to an interesting discovery. In the past, I had never
felt that the Command reels had an excessive
amount of reverb. Now, I'm beginning to
wonder. After listening to this London tape
-whose sound can not be considered lacking
in body -the Command reel now seems burdened with extra reverb. London Records,
despite the complications it has assumed in
its new mixing process, has not been tempted
to ease its problems through recourse to the
echo chamber.

11g HT
11!IENJn$
CHESTER SANTON
The symbol Q indicates the United
Stereo Tapes 4 -track 71/2 ips tape

number.

Pass in Review
London Q LPL 74001
Evidently London Records still believes in
the grand gesture. Having decided to throw
in the towel and join the ping pong game,
they have done so with a flourish of trumpets.
In retrospect, the campaign by other labels on
behalf of channel -to- channel instrumental arrangements now seems like a timid affair.
London's new offensive relies equally on the
dazzle of a new slogan and sheer weight of
numbers in the first release, Anyone familiar
with the stereo releases of labels such as
Command, Time, Medallion and so forth will
find it difficult to accept the claim that the
"Phase 4" process is a totally new concept.
The major innovation in "Phase 4" is the use
of four tracks on the master tape. At the risk
of sounding ungrateful, I'm not convinced
that the complicated channeling of sound from
four tracks to two adds anything to the sonic
effectiveness of this particular recording.
"Pass in Review" offers a very carefully arranged parade whose ingredients would hardly
be encountered at any one place in real life.
There are simulations of marching and
mounted troops from all points of the globe
and a very generous representation (in a
British production) of American military and
civilian musical units. The twenty-four selec -,
dons covered and the tanks and planes in
action make this one of the most ambitious
parade releases ever concocted by any label.

Sail Away (Original Broadway Cast)
Capitol SWAO 1643
Travel agencies will consider Broadway's
first major musical of the 1961 -62 season with
mixed feelings. Grateful on the one hand for
the publicity accorded their industry in what
purports to be an almost normal cruise aboard
the liner Coronia, the travel people may be
pardoned an occasional aisle -seat wince during this irreverent musical comedy. Noel
Coward, one of the theatre's more perceptive
observers where human foibles are concerned,
has drawn upon a bursting bagful of shipboard experiences in his first musical to be
conceived, cast and produced in the United
States. The stream of satire is interrupted
only when the show pauses to take on a cargo
of local color at some of the distant ports
that figure quite casually in a singularly unprofound plot. "Sail Away" is a one -woman
vehicle. The book, music and lyrics by Coward
place the burden of the show within the role
of Mimi Paragon, the Coronia's busy cruise
director. The naive operators of the ship may
list a captain as the person in charge of their
liner but Mr. Coward knows better ; he has
found in the person of Elaine Stritch a veritable paragon of Mimis. Miss Stritch, wise to
a floating world as seen by Noel Coward,
doesn't have to steal the show -it's hers from
the record's opening song Come To Me in
* 12 Forest
Ave., Hastings-on- Hudson,
N. Y.
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which she stresses to the stewards her duties
on board ship.
The show doesn't get rolling in the r orded
version until more than half way trough
Side One. During the preliminaries we : re introduced to the male romantic lead, James
Hurst -destined for transfer from t
passenger list to first place in the heart ,f the
bustling cruise hostess. A subsidiary ro antic
interest involving Patricia Harty and
over
Dale is used by Coward for commentar on a
Beatnik Love Affair. Later in the sho they
are heard in the tricky rhythms of a lighthearted duet called When You Want
The
style of the production as a whole b comes
discernible when Coward begins to _t his
lampooning into high gear in the song seful
Phrases. As sung with indignant resig ation
by Miss Stritch, the lines of print ' , her
foreign language phrase book become mo e and
more improbable. The sighting of Gi raltar
is the signal for some sly digs by Miss 'tract'
and Mr. Coward at the type of America n accent held sacred in some areas of our co ntry.
Act Two opens in the native guar er of
Tangiers as the burnoosed vendors aw:;t the
arrival of the tourists with The Cust mer's
Always Right, a variation on the song ,f the
pursers in Act One. The comic peak f the
show is reached in the scene in the chi ren's
nursery back on board ship. The Little Ones'
ABC finds our heroine struggling with : curriculum that is a prank from start to , nish.
The piping jeers of the youngest walkin passengers lend some neatly effective stereo
touches. Why Do the Wrong People Tr, el is
Coward's parting shot as the passenge s debark. "Sail Away" may not make hist,ry as
the strongest Coward show but it doe- send
a new Broadway season down the way with
a reasonably wide splash.
s

Stanley Black: Exotic Percussion
London O LPL

7

004

The tape fan is now being invited to s mple
percussion with a British accent. The ' hase
4 stereo process represents a major g mble
by London Records that highly direc ional
percussion can still find a market at thi late
(late. This campaign was undoubtedly ,rked
out at the request of the label's Am: rican
branch in order to meet the challenge of other
labels devoted almost exclusively to p reussion recordings. London's strategy wou
appear to be based on two points
conti wing
supply of customers taking their first , unge
into stereo and the pulling power of p rcussion by famous names such as Ted
ea th,
Edmund() Ros, and Stanley Black. The e is,
unfortunately, a problem involved in sking
an established orchestra to change its style
overnight. Stanley Black's versatile cre puts
up a gallant fight in meeting the dema s of
these American -style arrangements bu the
confident and easy manner of Black's pr ions
recordings is in short supply here. Th emphasis is on solo instruments as the spo light
roams from side to side picking out the oboe,
flute, and French horn in addition to the egular percussion. A female chorus contr ,utes
an occasional phrase designed to add f ther
glamour to tunes about South Sea I land

-a
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temptation.
This release, along with most of the
items in the Phase 4 series, may arous
greatest curiosity among listeners wh,
familiar with the techniques used by

West Side Story (Original Sound Track
Recording)
Columbia OS 2070
Whenever a Broadway musical is purchased by Hollywood, Eastern wiseacres invariably contend that the sound track won't
match the impact of the original show. Most
of the time, the forecasts turn out to be accurate to a disconcerting degree. If the score
happens to contain touches of genuine originality such as those provided by Leonard
Bernstein in "West Side Story," the head
shakers grow in number as the production
goes before the cameras. This sound track,
except for a few minor points, may embarrass
the average doubting Thomas. It is remarkably faithful to the spirit and musical flavor
of the original. As in the case of the Broadway album issued by Columbia almost four
years ago, the heroine carries off more vocal
honors than does her leading man. The movie
track has less sardonic bite in the younger sounding voices of the street gangs and the
orchestra under the direction of Johnny
Green doesn't propel the music with the vehemence of the Broadway pit band. The original cast recording had another point in its
favor -enough reverberation to recreate stage
illusion in the listener's living room. This
album, like all sound tracks designed to be
heard in a reverberant auditorium, sounds
tame in comparison. In all the main numbers
of the show- solos, duets and dance sequences
-the stereo version of the movie recording
derives a little benefit from the slight addition of depth and liveliness Columbia has
managed in the transfer to two-channel disc.
The mono version of this recording (OL 5670)
lacks even a suggestion of minimum reverberation. Voices are probably no closer to
the mikes in mono but they sound right on
top of them in a completely dead studio.
Moviegoers in areas of the country far removed from Broadway will be grateful to see

this outstanding film production. If they purchase a recording for home listening, they
would still be well advised in buying the performance by the original New York cast.

Andre Kostelanetz: Wonderland of Sound
Columbia CS 8457
Lo, how the mighty have been rocked by the
competition. Here is the once -dignified Nos telanetz orchestra, now reduced in size, trying to sound convincing in a percussion album. Don't let the fancy title of this release
throw you. The sound is good but, compared
to the adult entertainment we've had from
Kosty in the past, this music is aimed at the
audience that buys a lot of records for table
phonos. The custom recording console designed and built by Columbia's engineering
department handles the ten condenser mikes
of this session with aplomb ; the decision to
use the RIAA curve is a welcome move that
simplifies wide -range playback. Unfortunately.
these constructive steps are wasted on "teenage" arrangements of Volare, Vapa Con Dios,
and Unchained Melody.
Henri Rene: Dynamic Dimensions
RCA Victor LSA 2396
Stereo Action is evidently a continuing
project at RCA. The scene of this recording is
the newest and most up -to -date recording
studio Studio C in New York City. This
studio was designed expressly to handle
sound-in- motion stereo recordings. When the
first record in the Stereo Action series came
out, it was mentioned here that the more
:
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Fisher is the difference between
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$229.50*

The new FISHER FM -100 -B Wide -Band Multiplex Tuner has
the extra sensitivity you need for distortionless stereo
With the advent of FM- Multiplex, tuner sensitivity has
become more critical than ever before. Genuinely distortion free reception of FM stereo broadcasts requires greater
and generally more sophisticated circuitry
sensitivity
than monophonic performance of equal quality.

The exclusive Fisher STEREO BEACON on the FM -100 -B automatically shows at a glance whether or not an FM station
is broadcasting in Multiplex. A special Fisher muting circuit
permits noiseless tuning and the sub- channel noise filter
for Multiplex eliminates hiss without affecting fidelity.

The new Fisher FM -100 -B tuner with built -in Multiplex
facilities represents a significant step forward in sensitivity
and advanced wide -band circuitry. The high -gain Golden
Cascade front end, plus five IF stages and four limiters,
achieve a sensitivity of 0.6 microvolts for 20 db quieting
(1.8 microvolts IHFM). Signal -to -noise ratio is 70 db, capture ratio 2.2 db and alternate -channel selectivity 60 db.

USE THIS COUPON FOR FURTHER INFORMATION
Fisher Radio Corporation, 21 -29 44th Drive, Long Island City N. Y.
Please send me the following Fisher Ilt=_ra_ure without charge.
Complete details and specifications on the Fisher FM- 100 -B.
The 1962 Fisher Handbook, a 40 -page illustrated reference
guide and component catalogue for custom stereo installations.

This is the degree of engineering refinement required for
long -range Multiplex reception and vanishingly low distortion, as well as immunity from interference in urban areas.

Address

-

-
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AUDIO REPRODUCTION

complicated circuitry worked out for this
process had left its mark on the sound of the
record. Subsequent releases have improved in
audio quality. At the console of this latest
installation, engineer Bob Simpson has fingertip control of a three -track mixing panel. The
twelve microphone inputs can be switched
into any channel of the three-channel Ampex
300 -3. In cases where three channels can not
deliver the effect desired by the arranger, an
additional fourth channel is available at the
mixing console. More important than convenience of operation is the improved clarity
that's now part of the Stereo Action releases.
Henri Rene uses three different groups in
this album. The arrangements are a refreshing change from the ultra -busy stuff that
popped out of the speakers when RCA took
up motion as a way of recording. Rene's big
band -five reeds, three trumpets, two trombones and six rhythm -gives one the best
idea of Studio C's lively properties. Two
smaller groups are used to scatter some of
the album's wilder ideas. In Me and My
Shadow, a small vocal group is tagged by an
echo of unusual duration. The weirdest touch
occurs amid the sound effects of a selection
called Manhattan Idyl: the right channel
has a closeup at head level of a fellow whistling through his teeth. Another unexpected
thrill from the show business of today.

DESIGN HIGHLIGHTS

Ray Conniff: Somebody Loves Me

NEAT GA -15

TONE ARM

(Dynamic -balanced type)
ENSURES THE BEST HI -FI

1. PIPE ARM OF PERFECT DYNAMIC -BALANCED
TYPE, WITH DE LUXE STUDIO -USE APPEARANCE.
NEAT GA -15 is designed to be the final word for the
tone arm. A direct -reading stylus pressure indicator is
used, and this, with many ingenious design features,
completely eliminates the difficulty of adjustment of
balancing and pressure.

2. HIGH PRECISION MECHANISM

DYNAMIC

FOR

BA LANCING.

Of the advanced devices used in NEAT GA -15, the
adjustment gears guarantee the perfect with fine controlling. Truly enjoyable stereo performance is insured
by NEAT GA15, even when turntable has considerable
wow and rumble.
3. THE DIRECT -READING STYLUS PRESSURE INDICATOR.
A cartridge of any weight up to 20 grams can be
used with NEAT GA -15 tone arm keeping perfect dynamic
balance. The pressure may be varied to anywhere
between "0" and 10 grams as read visibly on this
convenient indicating device.

4. PRECISION ARM SUSPENSION.
Precision miniature ball bearings stuffed with silicone
grease in the rotating axis provide the friction -free
movement vertically and horizontally.
5. RESONANCES ARE COMPLETELY ELIMINATED.
Thorough-going engineering considerations have been
given to construction of, and selection of materials for,
various parts of the arm to insure sufficient mechanical
strength. Special light- weight alloy and plastic material
eliminate resonances in entire audiable frequency range,
makes for best possible performance with good cartridge.

6. PLUG-IN HEAD WITH 5 TERMINALS.
The original plug -in head with 5 terminals contains

independent cartridge -grounding and makes stereo,
multi-channel or monaural playing possible as desired.
The mounting dimension is designed by ELA and JIS
standard.

7. THE EASY -TO- OPERATE HEIGHT ADJUSTING DEVICE.
Adjustment of arm height can be easily done by the
adjustment screw, which is convenient for use of various
kind of cartridge in this arm.

N EAI
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Hatago -cho
TokyoKanda, Japan
Ciyoda1NEAT ONKYO DENKI CO, LTD.
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Columbia O CQ 401
Mitch Miller: Sentimental Sing Along
Columbia Q CQ 407
It may take a while for some Conniff fans
to grow accustomed to the new format but
the chorus sounds better to me now that it
has gone back to the use of actual words in
its songs. For years, Ray Conniff has been
one of the major exponents of the wordless
chorus, using voices merely to convey instrumental ideas by means of utterances sounding something like "ba -ba" "do -do." Because
the idea was a commercial success in his case,
it gave rise to a host of imitators who managed similar phonetics but who lacked the
color and originality of the original Conniff
styling.. It reached a point about a year ago
where one was almost tempted to call in the
neighbor's toddlers to find out what some of
these choruses were singing. The counter
trend establishes itself firmly enough in this
reel that blends moody ballads with items
that carry the arranger's familiar hefty beat.
In some of the ballads -Golden Earrings and
Green Leaves of Bummer- Conniff himself
plays a hybrid instrument that will scarcely
remind him of his days with the bands of
Bunny Berrigan, Bob Crosby, and Artie Shaw.
This little instrumental novelty, called a
clavietta, has a tonal personality that partakes of the accordian and the harmonica.
Mitch Miller's chorus -never one to apologize for the clarity of its sing -along lyrics
digs way back in its song bag in its latest
reel. If you give your sing -along albums a lot
of use, this tape of the most popular voice
lifters in the business may he worth investigation.

-

Dorothy Provine: The Roaring 20's
Warner Bros. O WST 1394
Most attempts to recreate the songs of the
Twenties are more raucus than they are talented. The razzamatazz style of that period
seems easy to imitate yet few performers are
able to give full attention to all the details.
The whacky lyrics of many of those old
songs require an air of abandon while maintaining the fancy diction needed to put them
over. A complete departure from the way
people think and behave in the Sixties also
helps. Of course the cast in this album has
hail extra opportunity to polish up on its
antics. Unlike the typical group assembled for
a single recording session, soloist Dorothy
Provine, the chorus, girl trio, and a Dixieland
Band have been appearing on the Warner
Bros. television show that gives the album
its title. The band offers fairly predictable
entertainment in Charleston, Black Bottom,
and Limehousc Blues but the girls really
walk away with the album. Their determined
innocence shines through the silliest lyrics.
If you have roónf in your collection for only
one tape with which to wrap up the Ttcenties, this one should turn the trick.
.

AUDIO

DECEMBER, 1961

if

Ti acoustic teoflflacl"
"precise in peorfflance"
"resonance below
the lower limit
ot our lost

recoils"

"an excellent
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...

world's most perfectly balanced
States Audio Magazine about the New Empire 980
playback arm. "We tried to induce acoustic feedback by placing the turntable on top of our
large speaker system and turning up the gain: we were unsuccessful." This is the new
Empire 980! Featuring: the sensational Dyna -Lift* self lifting device which eliminates stylus
abuse and undesirable run out groove sound at the end of the record: fundamental resonant
frequency at 8 cps ; cartridge overhang adjustment; exact stylus force calibrations; precise
lateral and vertical ball bearing suspension; 5 wire plug in shielded cable
assembly; tracks as low at 1/2 gram. Empire 980 Arm with Dyna -Lift, $50

e m ire

*Patent Pending
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say), before the tape settled down, which
could be troublesome in split -second playback. I always left enough leader to cover
a few seconds before getting down to
serious recording.
As for inputs, outputs, and mixing, I
had no trouble at all and admire the

U Io
cedward
BIG, BLACK BOX
As part of an abortive stereo tape
project last summer I had the use of an
interesting tape recorder of a type I had
not previously played around with, the
Tapesonic Model 70, from Premier Electronics. Though I worked on it with other
things in mind (I always do), I might
as well record my observations, for this
is one of those often asked -about tape
recorders that fall midway between the
"amateur" and "professional" types. (The
quotes indicate that nobody really can say
what is professional and what isn't.)
This model, first of all, features one
immediately "professional" aspect
is
big, black, and bulky. Just barely portable
in its large black covers (at 65 pounds),
like a big Ampex but in one large suitcase instead of two slightly more modest
ones. There are reasons for this, of course;
but I should observe that for many a

-it

hi -fi soul these big, black cases spell the
right kind of status in the recording
world. No streamlined plastic here!
Secondly, the Tapesonic has an even
more important external feature, normally
associated with "amateur" machines. It is
low in price. Relatively at least. For a mere
pittance of $535 (less case) you get the
works, and a lot of them. So many it's
hard to believe. On a big, heavy frame,
rack -sized, you'll find big 10 -in. reels,
three stereo heads with easily removed
covers, hysteresis drive motor plus two
special reel motors, complete mixing for
two independent inputs and outputs on
either channel, a stabilizing idler wheel,
automatic tape lifter, even that satisfying
click that comes from microswitch relays
inside. You get three speeds, via two capstan sizes and electrical switching, two
fullsize lighted VU meters -none of those
little baby meters that you can't read
brace of big signal lights to tell you what
is or isn't going on
could go on and on
to include more details such as the electrodynamic relay differential braking action
(Tapesonic's words), never requiring adjustment, the unusual interlock that protects against accidental erase and yet
allows you to stay "in gear" (i.e. in record
position) even though you stop the tape,
the automatic stop that operates when the
tape runs out or breaks (leaving the
capstan in position against the tape, but
shutting off the drive power)
enough
for the moment.
All that, plus top -quality performance
(as checked out by a reliable engineer
friend of mine) for well under six hundred
bucks/ 30-20,000 cps plus or minus 2 db
at 71/2 ips, 10,000 plus or minus 3 db at
3% ips? Something must be wrong! There
must be a joker.
There isn't any joker that I can see. The
Tapesonic is an honest machine, which
uses ingenuity and cuts corners wisely to
get under the low price wire. The corners
are eut, definitely -they had to be. But,

-a
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ratnall Canby

if my experience is indicative, th

are
not in the essentials. Not in the cir uitry,
in the heads, the quality of the dri , the
solidity and durability of the har ware.
The machine is well built beyond a oubt
and it will not fall apart on you a ter a
few weeks, nor will it soon lose
ound
in respect to the high standard of pe form ance it achieves when new.
The compromises are very largely n the
means for control, the non -essenti
but
important external elements that e n be
made beautifully automatic and all-e eetric
at $1500, but must be of a simple sort
in the $500 range. Frankly, at
st I
found "driving" the Tapesonie like d iving
a temperamental auto. I ran into some
horrendous transport troubles, mere y by
not knowing the machine well enou h
practically ruined two master tapes f my
radio program, for instance, by wrasping
long stretches of them around the ca stan.
(As the capstan got larger, the pi h of
the music went higher and high: . It
took me a fatal ten seconds to figu out
what in the devil was going on be re I
grabbed at all the switches in si t to
stop the mayhem.)
For the price, Tapesonic simply cannot
have an Ampex-type all -relay syste . The
pushbuttons are mechanical, and neee arily
less sensitive to quick and positive ction
than the relays in more costly mac ines.
Moreover, this machine does not ha e the
fancy take -up arms that are so help ul in
absorbing sudden shocks, too -quick tarts
and stops. If you want them, go ou and
pay a much higher price. Tapesonic can't
sport the arm -actuated automatic step of
the Ampex either, but it gets in a self stopping device just the same, as al eady
mentioned, via a microswitch again the
tape. You have to disconnect the me hanical part yourself.
The pushbuttons are very positive very
loud, and quite terrifying to wok at
first. Push the START button and CL NK!
goes the big capstan idler wheel a ainst
the tape, one of the relays that s ineluded. Push the rewind and n r hing
happens-interlocked. You must push STOP
first. The rewind (and fast forward) :tarts
slowish on the big 10 -in. reels, whic are
plenty heavy, but it keeps on aceeler ting,
to a hum and then a roar. Frighten:d me
out of my wits. CLANK! and the STOP
button goes off like a cannon; but th stop
is smooth as silk. A big, tough ma hine,
this one, and no namby-pamby ama Bur's
toy!
Odd things happen, mostly har less,
when you push wrongly (i.e. not strongly
enough). The STOP button often goe into
neutral, locking all controls until you push
it all the way. If you don't turn o the
main power switch there is no hol back
on the reels at all; on numerous occasions
I found my tapes quietly spilling o ' t on
the floor, as the reel coasted arou d on
the loose. With large reels, there ' as a
"bounce" on the take -off (take-up, I s ould
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symmetrically arranged front panel, with
the two channels completely accessible and
independent via six phone -plug sockets and
eight black knobs. You can plug anything
into anything. Two mike inputs with
separate controls, two high -level ditto, a
dual friction knob for playback output, a
three -way record/play switch for each
channel, separately -you start each one
up by itself. Thus you may make three head stereo, listening to playback of your
recording as it is made, or you may record
on one channel only -either channel-or
feed one playback into the other channel's
input. This recorder will do anything. It
can eat its own tail.
I only missed two things, probably not
feasible at the price. In stereo recording
you must move both mike level controls
together, or risk false sidewise motion and
resultant confusion in the playback; a
master mike gain control is very useful,
at least for a mere amateur or part -time
pro. Secondly, there are no monitor
(phone) outputs as such. You use the
regular (cathode follower) outputs. Thus
if you are feeding your channels into
something else, you can't use phones too.
Well . . . I'm just persnickety; most
people wouldn't want to anyhow.
The Tapesonic comes from Premier Electronic Labs in New York and is by no
means a Johnnie -come- lately machine
had one of the first of these recorders, for
a while many years ago and I must say,
the developments since that time are remarkable.
The basic stereophonic machine is now
four -track, plays two-track, half- track, f ulltrack ; but you can get a two -track model
if you want higher quality at double the
tape. That's what I had. The monophonic
model is only $400, less ease. I think you
will find that this machine, once you get
onto its mechanical idiosyncrasies -born
an unusually
of that low, low price
good compromise unit in the area between
the small, compact light-construction, home
machines and the heavyweight, monolithically durable and hideously expensive professional models. If you don't mind size,
this big baby is worth an extended look -see

-I

-is

and listen -hear.

UNTO THE SECOND
GENERATION
Funny-stereo pickups seem to go
through first, second and third generations,
all in a group, each generation having
somewhat similar points of reference in
respect to its contemporaries. And this
even though, nominally, cartridges appear,
like babies, spaced all along the time -line,
so many months after conception. This
year, I've been working with a whole group
of cartridges that, to my way of thinking,
are perhaps to be called second- generation.
The third -generation type, just now coming into general promotion in the magazines and write -ups, I have yet to try
out. Think I'll wait until production is
settled down a bit.
Anyhow, to be more specific, there were
first of all the "prototype" stereo cartridges, the first -on- the-market jobs, which
began to appear in very short quantity
along with the earliest stereo discs, spring
of 1958. I had a Fairchild on loan at that
time and I do believe it was one of the
first stereo cartridges ever to get outside

AUDIO
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FM -AM STEREO TUNER

Kit $89.95

(Patent Pending)

ST96

Wired $129.95

Includes Metal Cover and FET

TRANSISTORIZED
4 -TRACK STEREO TAPE DECK RP100
Completely assembled, wired and tested.
$399.95
Semi -kit includes a completely assembled and

tested transport, electronics in kit form.

$299.95

Luggage -type Carrying Case -$29.95
Standard 19 -inch Rack Mount -$9.95
A top quality stereo tape recorder permits you
to build a stereo tape library of your favorite
music at low cost. As your musical interests
change, you may record the new music that
interests you at no additional cost.
Perfected 4-track stereo /mono recording, 4 &
2 track playback. True high fidelity transistor
electronics, individual for record & playback,
plus separate record & playback heads permitting off -the -tape monitor. 2 recording level
meters, mixing, mic & level controls, switched
sound-on-sound recording. Electrodynamically
braked supply & take-up reel motors; hysteresis
synchronous capstan motor. Individual solenoids for pinch -roller & tape lifters. All- electric,
interlocked push- button transport control &
interlocked safety "record" pushbutton. Precision tape guidance & sweep loading
no pressure pads. No slurring or tape bounce problems.
Digital turns counter. Vertical or horizontal
mounting. Modular plug-in construction. An original, exclusive EICO product designed & manufactured in U.S.A. (patents pending).

-

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

Exclusive precision prewired EYETRONIC®
tuning on both AM and FM.
FM TUNER: Switched AFC (Automatic Frequency Control). Sensitivity: 1.5uv for 20db
quieting. Frequency Response: 20-15,000 cps
±1db. Multiplex- ready: Regular and MX outputs built in.

"wide" and "narrow"
bandpass. High Q filter eliminates 10 kcwhistle.
Sensitivity: 3uv for 1.0V output at 20db S/N
AM TUNER: Switched

will demodulate without significant distortion
tuner outputs as high as 7 volts peak-to -peak
(2.5 volts RMS).
The MX99 is self- powered, provides entirely
automatic stereo /mono operation and includes
low impedance cathode follower outputs to permit long lines. An indicator lamp turns on when
the station selected is broadcasting multiplex
stereo. A separation of 35db between channels
is typical across the entire audio spectrum. An
over -all gain of unity is provided from input to
output on both stereo and mono.

ratio. Frequency Response: 20-9,000 cps
( "wide "), 20-4,500 cps ( "narrow ").

BOTH AMPLIFIERS: Complete stereo centers
plus two excellent power amplifiers. Accept,
control, and amplify signals from any stereo
or mono source.
ST70: Cathode -coupled phase inverter circuitry
preceded by a direct-coupled voltage amplifier.
Harmonic Distortion: less than 1% from 2520,000 cps within 1 db of 70 watts. Frequency
Response: ±1/2db 10- 50,000 cps.
ST40: Highly stable Williamson -type power
amplifiers. Harmonic Distortion: less than 1%
from 40- 20,000 cps within 1 db of 40 watts.
Frequency Response: ±1/2 db 12- 25,000 cps.

3300

Listen to the EICO Hour, WABC -FM, N.Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M.
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Kit $39.95
Wired $64.95
An original EICO
contribution to
the art of FM
Multiplex reception.

Designed for all EICO FM equipment (HFT90,
HFT92, ST96) and any other component quality, wide-band FM tuners having multiplex
outputs, the new MX99 incorporates the best
features of both matrixing and sampling techniques. It is free of phase- distorting filters and
provides the required, or better -than- required,
suppression of all spurious signals including
SCA (67kc) background music carrier, reinserted 38kc sub -carrier, 19kc pilot carrier and
all harmonics thereof. This is very important
for high quality tape recording, where spurious
signals can beat against the tape recorder bias
oscillator and result in audible spurious tones
in a recording. This adaptor will synchronize
with any usable output from the FM tuner and

O, 9e, Electronic Instrument

AUDIO

NEW FM MULTIPLEX
AUTODAPTOR MX99

N.

Blvd., L.I.C.

A-12
EICO, 3300 N. Blvd., L.I.C. 1, N. Y.
Send free 32-page catalog & dealer's name

Send new 36 -page Guidebook to HI -FI for
which I enclose 252 for postage & handling.

Name

Address

City

..

Zone .... State

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.
Add 5% in West.

Co., Inc.
1, N.Y.

Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13
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For Hi -Fi or Custom Installations
Designed for the perfectionist seeking maximum performance!

Available in

19 ", 23 ", and 27" Sizes

Also available in KIT form which anyone can assemble.
Designed for all types of Custom
Installation, Walls, Bookcases, Cabinets, etc. Complete line of accessories facilitate custom installation.

2

IMPORTANT
TYPES

FOR HI -F1 SYSTEM: Less Audio System, incorporates
a Cathode Follower Circuit for operation into a Hi -Fi

Audio System.

Top view of

"Professional"

Chassis with control
in horizontal position

WITH ITS OWN HI -F1 AUDIO: Includes its own
Hi -Fi 10 Watt Push -Pull Audio Amplifier and Dual
Hi -Fi Speaker system with 6" x 9" speaker, 6.8 oz.
magnet, 3" tweeter, condenser crossover, extended
range tone control.
OPTIONAL ACCESSORIES: Front panels for horizontal or vertical mounting of chassis ($15.). For ease
of servicing, front panel, tube, and chassis can be unitized with a "Rigidizing" assembly for sliding out from
front.
Slides included with "Rigidizing" assembly ($10.).
TECHNICAL FEATURES:
Ultra- linear sweep circuits
D -C restoration
Newest
Standard Coil Guided Grid Turret Tuner with automatic
fine tuning, provisions for UHF Special low noise tubes
5 microvolt sensitivity
4 megacycle picture bandwidth
Heavy -duty dual 5U4G transformer type power supply
Ruggedized construction, hand -wired for trouble-free long
life True FM sound circuits.
All Parts are premium quality. RCA, Sylvania tubes,
Allen -Bradley resistors, Cornell -Dubilier condensers. ALL
PARTS Guaranteed for FULL YEAR!
Item Size
1

2
3

4
5

6

19"
19"
23"
23"
27"
27"

PRICES: CHASSIS
Description

or

Chassis can be mounte

"Horizontally" or "Vertica l y"

Beautiful Cabinets available.

243.00
259.00

Picture tubes are the new bonded tubes. The protective glass
is fused to the tube face improving picture contrast, reducing reflections, and eliminating dust between glass and tube.
All Chassis are completely factory- wired, carefully tested
and rigidly inspected. This is the Chassis selected by thousands of school systems and U.S. governmental agencies
when premium type performance is required .

Dealer Inquiries Invited.
TRANSVISION Electronics, Inc., New Rochelle, N. Y.

Dept. A

TV Wired Chassis
TV Kit. Enclosed is
Please send more information on
$25 deposit
(Chassis or Kit), balance C.O.D. Enclosed is $
Please send Item No
payment in ful
understand
that
freight
when
for Item No.
I
is prepaid
payment is made in full.

Name

Address

City

Zone

Then came the first generation, in the
dozens. Regular production, regular market,
high claims for ultimate perfection, but
a lot of unsuspected bugs, too. I went
through a half dozen of these valiant early
attempts at perfection and I hate to say
how much trouble I had. (I did say it,
here and there, in this column.) Worthy
attempts, and generally successful too,
with many bugs soon removed by regular
production changes. Nevertheless, after a
year or so, many of these first generation
models quietly disappeared. Many more
were replaced by the second generation
lines, which to my way of thinking were
enormously improved, in an astonishing
number of ways, but in the large, mainly
in over -all reliability under all sorts of
conditions. That's what it added up to.
Also in a much greater uniformity, from
brand to brand.
The first generation cartridges sometimes weren't even physically interchangeable, being of crazy sizes and shapes, often
big and heavy. Some of them had three
terminals, some four. You'll note a general
shiftover to the now-standard four -terminal system in the still- dominant second

Compliance

Kit
Pic. Tube)
$178.00
194.00
183.00
199.00

cartridges.

generation cartridges, plus big reductions
in size and often in weight. Smaller mass,
of course, especially in the vital mechanical areas. And increased compliance.

KITS

Chassis
(Prices include
No audio, for use with HI -Fl System
$263.00
With HI -FI Audio incorporated
293.00
No audio, for use with HI -Fl System
268.00
With HI -Fl Audio incorporated
298.00
No audio, for use with HI -Fl System
328.00
With HI -Fl Audio incorporated
358.00

lab or out of a lab technician's hands.
Gave a lecture with it to a batch of librarians out in New Jersey. As I remember,
it was wired out of phase, but nobody
bothered much about that in the early days.
I know. Technically speaking, a prototype is an individual, semi-handmade item
that is not on the market; but we all
know that many new products today are
actually sold in a limited- production run,
as a kind of market and technical test
operation. So with the "prototype" stereo
a

State

It's odd how consistently each of my
generations follows an unwritten standard
pattern, in respect to such things as compliance. The second -generation stereo cartridges adhere remarkably close to a three way arrangement (omitting at the moment
the area of the ceramic cartridge -I'm
speaking of magnetics, which still dominate
the hi -fi component field). In the "regular"
models, high quality and for use with
turntables but preferably not with record
changers, the compliance figure sticks very
close to the area between five and six,
square, (i.e., vertical and lateral). When
these models first began to appear, this
seemed startlingly high.
For the deluxe, lightweight special models
in this second generation, usually built
into an integrated arm, compliance ran
even higher. The Shure Dynetic ran up a
figure of 9, which seemed incredible only a
few years ago. (It was -with the older
type stylus, which too -easily bent itself
out of shape, or broke. Tubular construction cured that bug.) At the other extreme,
the ruggedized changer -type versions of
these cartridges (sometimes merely a stylus difference) ran up merely to around
3 or 4 x 10 -e em /dyne. That was considered
a good safety standard. So you might
say, the 3 -5-9 compliance ratio was the
standard for the second generation of
cartridges, and still is at this writing.
Now since compliance is a highly significant detail in cartridge specifications, stemming from a whole galaxy of internal
parameter adjustments and an equally
vital galaxy of external hypotheses concerning arms, tables, records, people's fin (Continued on page 60)
AUDIO
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A. ALTEC 831A "CAPISTRANO" SPEAKER
SYSTEM ... $399.00 INCLUDING
WALNUT OR MAHOGANY CABINET

B3BA. "CARM.EL" SPEAKER
..., $324.00. INCLL DING
WALNUT OR MAHOGANY CABINET.
ALSO AVAILABLE AS ALTEC 837A

D. ALTEC

SYSTEM

"AVALON" SPEAKER SYST EM. $26g

B. ALTEC A -7 "VOICE OR

THE THEATRE"O SPEAKER
SYSTEM

... $299.40

INCLUDING CABINET

ALTE[
LANSING CORPORATION

Maybe mounted in
cabinet shown above
Order ALTEC
854A Cabinet

in walnut
or mahogany
...only $99.00

E.

C. A -7 SPEAKER COMPONENTS

ALTEC 605A "DUPLEX "'1J
LOUDSPEAKER ... $177.00
COMPLETE WITH DIVIDING
NETWORK

UNDENIABLE FACTS
ABOUT FULL -SIZE TWO -WAY SPEAKER SYSTEMS
From the birth of high fidelity to the present day, competitive
merchandising has inspired many gimmicks, passing fads, and
innovations to confuse the loudspeaker question. The last decade
has seen an endless variety of "trick" speakers and countless
midgets known as "compacts:'

Many of these now have fallen by the wayside and serious
music listeners are returning to the fact that only full -size, twoway speaker systems based on solid engineering principles are
capable of providing the complete thrill of listening to good music
faithfully reproduced at levels approaching the original performance; the kind of reproduction that was responsible for the spontaneous acceptance of component high fidelity at the very
beginning.
Professional users of high fidelity equipment -audio engineers
of the big -label recording companies, of the broadcast networks
and of the theatrical world -use only time- proven, carefully -engineered full -size two -way speaker systems. ALTEC full -size speaker
systems, shown above, are standard equipment in these critical
professional applications.

Full -size ALTEC speaker systems are large enough to house
professional -grade two -way speaker components; big "woofers"
and a separate low- crossover high- frequency horn with a compression -type driver. ALTEC low- frequency drivers have the size
to move large volumes of air with short, effortless cone excur-

AUDIO
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sions. A single ALTEC multicellulaz or sectoral horn permits wide
angle sound distribution with only one crossover. The result is
natural bass freely reproduced, and both mid and high frequency
ranges are reproduced without the distortion hazard of many
crossovers. This is the only way that the home listener, with any
certainty, can hear the same quality of playback that the musical
conductor monitored and approved back in the studio.
ALTEC full-size speaker enclosures provide air volumes approaching that of the important bass musical instruments -the
double bass viol, timpani, etc. -to better reach down to the lowest musical tones.
ALTEC full-size speakers can be played at live -concert listening
levels without generating listener fatigue. Their higher efficiency
allows reproduction of dynamic peaks without driving the amplifier into margins of distortion -an important factor for people
who listen to music long and at times want to experience the
moving thrill of sound at full live orchestra levels.

If your living room is of average size and your tastes dictate
serious listening, you will find room enough for a stereo arrangement of full -size ALTEC speaker systems.
ALTEC LANSING CORPORATION

ALTE[
unu.a COavOPAnoA

®

i

Subsidiary of Ling -Temco- Vought, Inc.

1515 So. Manchester Ave., Anaheim, Calif.
161 Sixth Avenue, New York 13, New York

,961 AZTEC LANSING CORPORATION
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EDITOR'S REVIEW
EVIEWING THE PAST TWELVE MONTHS,

one looks

back with a certain amount of joy at the handing
down, on April 19, of the F.C.C. decision regarding FM stereo, thus ending the long period of waiting
for an opportunity to have stereo from the radio, as
well as from tape -which we have had for some eight
years already-and from records for almost five years.
Aside from the benefits of stereo from radio at the
moment of listening, it also gives the tape enthusiast
a source of music with which he can begin to build
up a library as many have done from mono radio over
the past years.
The delay in getting adapters on the market seemed,
at first, to be a thorn in radio listeners' sides, but as
it turned out the real delay was in the lethargy of
radio stations to convert to stereo. And still there are
only about twenty -six stereo broadcasters on the air,
with a few more scheduled to join the ranks "very
soon." It is to be hoped that more and more stations
will be joining the parade in the next few months.
We have heard of stations complaining that the
stereo generator equipment was delayed by the manufacturers so that even though they had ordered the
necessary apparatus for the conversion, the material
had not been delivered. Then, too, there is the expense
involved -not only in the transmitter but in the
studio. Depending upon the studio facilities and
whether the entire studio plant is to be converted
which may mean a number of studios-there is no
question that the conversion is likely to be expensive.
But to a certain extent it is the duty of every FM
broadcaster to offer the latest in broadcasting techniques to the listener, just as it is his duty to provide
technical quality in accordance with the F.C.C. standards, but adherence to these standards is mandatory,
whereas his choice of stereo or non-stereo is his own.
It would seem to this observer that the obvious advantage of stereo to the broadcaster lies in the cooperation he should be able to obtain from the dealers
in his own area, much as has already occurred in the
New York area. And the dealers, of course, have been
obtaining some co- operation from the manufacturer.
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In all, it

THE PAST YEAR

t#rrt

s a "you- scratch-my- back -and
affair.
From ou side of the fence it seems that FM stereo
has begu to be a good thing, and we want to see it
in more idespread use and in more localities.

"WE TAKE OUR TEXT

..."

We hay had a number of interesting comments on
the adver isement on page 29 of the November issue.
This ad w s originated by Merrill Lynch, Pierce, Fenner & S th, Inc., and was reproduced by Garrard
Sales Cor oration, who caused it to be inserted in
AUDIO.
e expressed ourselves to the Garrard organizatio with the idea that if we had seen it first
we might ave run it as a "public service" ourselves,
even tho u h we have never before made any direct
reference s to either politics or ideology.
Of all t e letters received, not a single one raised a
word of o ection over the idea. Two thought it should
have been an editorial, and a few more thought it
should no have been coupled with any advertiser's
name. Ev ryone else agreed with the idea and commended u for having carried it.
For an one who either did not see the page in the
November ssue or who wishes a separate copy, reprints
are availa le on request from Garrard Sales Corpora tion, 80 S re Road, Port Washington, N. Y.

HOTOS
Each minth we use one cover photograph. When
we have to create it ourselves it takes time and energy,
and we a inclined to be physically efficient-that
means "la y," son-and we would much rather run
photos of eaders' own installations, and we would
pay mone for them too. Well, not so much money,
perhaps, b t we evaluate the reader's photos against
our own t me and we figure that twenty-five clams,
U. S., is bout right. No particular rules- photos
should be horizontal, 8 x 10 inches or larger, and
should sho hi fi components tastefully. And if you
do show a y hi fi magazines in the photo, it is suggested tha we would be more responsive if they hapCOVER
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to get to his...
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stereo f luxvalve 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 II and the Stereo 90.
Priced from $16.50 to $60.00, available at audio specialists everywhere.
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Pickering and Company - Plainview, Long Island, New York
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OTL Vacuum Tube Amplifier
M. W.

P.

STRANDBERG'

An amplifier less an output transformer has long been an attractive idea -which
has never been fully realized with vacuum tube circuits. This latest approach
compromises performance at maximum output to achieve good sound and stability.

THERE IS A TYPE Of

-

audio amplifier

that is referred to in abbreviation as
OTL
an output - transformerless amplifier. It would seem that this type
of amplifier died almost before it was
born. Exceedingly capable practitioners
in the amplifier art officiated in its creation,l.2.3 and on the face of it, the
amplifier and the idea behind the amplifier-eliminating the harmful effects introduced by an output transformer by
eliminating the transformer-are so
logical that one is puzzled by its untimely demise.
In retrospect, it seems that there was
an undue optimism in respect to the
rapidity with which transistors would
take over in the field of audio amplifiers. The special techniques required
to adapt vacuum tubes to OTL amplifiers were not particularly necessary
because complementary pair transistors,
*

103

Mass.

Prospect St., Marshfield Hills,

1 A.
Peterson and D. B. Sinclair, "A
Single -Ended Push -Pull Audio Amplifier,"
Proc. Z.R.E., Vol. 40, No. 7 (Jan. 1952).
2 Frank H. Gilbert, "Commercial O -T -L
Amplifier of Unique Design," AUDIO ENCINEERINO, Aug. 1952.
3 Kerim Onder, "Audio Amplifier Matches
Voice -Coil Impedance," Electronics, Vol.
27, No. 176 (Feb. 1954).

Fig. 2. Bias -balancing circuit for series

output triodes.

which would readily match present -day
speakers, have always seemed to be
about to take over the high -fidelity
amplifier field. But power transistors
have not been tamed to work in high fidelity amplifiers as quickly as it seemed
that they would several years ago.
Power transistors seem to adapt only
reluctantly to the high feedback requirements for high -fidelity power amplifiers.
Unfortunately, the OTL amplifier was

launched initially with the idea of matching it to a special high- impedance
speaker with a coil impedance of approximately 500 ohms. For this reason,
this type of amplifier has been associated with special speakers and has
made it seem an oddity rather than a
generally applicable device. Essentially,
this is the crucial point of the whole
idea, since the high -impedance speakers
are awkward to manufacture, and the
design of an OTL amplifier for existing
speakers is certainly not an obvious
design problem that can be run off on
the back of an envelope. At the outset,
it seems that if one wants to make an
OTL amplifier using vacuum tubes,
then triodes must be used in order to
drive the universally available low -impedance speakers. The difficulties encountered in developing the drive for
these triodes are still apparently so
great that no chief engineer would assign a staff to its development unless he
is interested in investing many engineer man- months in such a design. On the
basis -of 'the ready acceptibility of transformer output amplifiers, this would certainly be a foolhardy thing to do on a
commercial basis.
Let us look at the figures. For a 16watt amplifier to drive a 16 -ohm speaker,
one apparently needs one ampere rms
current, or 1.4 amperes of peak current Such a current requirement without an output transformer would appear to require a very husky power
supply transformer, since even the lowest impedance triodes such as 6AS7's
require 150 volts to deliver this much
current-and they do not have even
one-tenth of this power rating, 100watts. Thus the picture of an OTL
amplifier based on a series output stage
using triodes begins to take the form
of a 1.5- ampere, 300 -volt power supply
with a transformer one cubic foot in
volume and ten 6AS7's with 150 watts
of filament power to warm the hearth side on a cold winter night
Futhermore, although it is easy to
say that the output transformer of
a conventional amplifier limits the
amount of feedback that can be applied
to sweeten the amplifier characteristics,
!

!

Fig.

18

1. OTL

amplifier.
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the transformer is certainly not the sole
limitation. It is simply naive to think
that without a transformer the circuit
feedback can be cranked up to 40 db,
say, without other radical changes in circuit design. Actually, the transformer
and other circuits restrict the allowable
feedback that can be conveniently applied to a conventional amplifier, and
the operation of replacing the transformer with a capacitor changes the
problem only slightly. Thus, without
careful design, little additional feedback is allowable in the OTL amplifier.
Because of this realistic fact, for any
actual improvement to be achieved in
an OTL amplifier, circuit advances must
be made, and it would seem that in a
commercial world where present sales
are more interesting than future circuit
developments, the OTL amplifier will
have little commercial support.
Note well, however, that although at
first glance the OTL amplifier is a
monster from the point of view of space
and power consumption, with a slightly
different approach to amplifier design,
the neat package shown in Fig. 1 can
be achieved. This amplifier is an OTL
amplifier with dimensions approximately
4 -in. x 10 -in. x 13 -in. which produces 15
watts average power when terminated
by a 16 -ohm load with less than 1 per
cent intermodulation distortion below
this power level. The development of the
amplifier shown in Fig. 1 began innocently enough several years ago with the
simple conviction that the removal of
the output transformer could yield benefits and with some idea of how to overcome the obvious objections given above.
Several years of developmental anguish
followed. Although the anguish was
spread out over several years, this is
hardly a fair measure of the effort;
the years were necessary because the
amplifier was being made to satisfy the
need for a good home high -fidelity
amplifier. The anguish was necessary
because the problem was difficult and
the designer a nonprofessional, tormented by countless passers -by who
were only too willing to point out the
futility of the effort -transistors would
soon be cheaply available, the tendency
in high -fidelity amplifiers was toward
the 100 -watt-plus category sets, and
so

forth.

However, the fruits of the effort have
made the travail seem trivial. The first
A-B test in a large local audio comparator room was gratifying. Pitted
against the leading conventional hi-fi
amplifiers, the OTL was audibly more
ingratiating to the designer. But the
frosting on the cake was the amazed
announcement by the manager of the
comparator room that the OTL amplifier was much better to his ear also. He
then proceeded to see how much effect
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the speaker that was used had on the
test and succeeded in proving to himself (and to the writer) that the OTL
amplifier apparently improved every
speaker system, when compared with
the leading hi -fi "name" amplifiers, except for one do- it- yourself speaker kit
which persisted in making the violinists seem to be playing in a large olive

barrel.
So much for history, now let us look
at some facts of the design.
Power Supply

As we have indicated above, the power
supply would be a very formidable
beast unless we realize that for home
audio equipment we are not interested
in operating at maximum power continuously. If we accept the proposition
that the peak power will be required
only intermittently, then we can compromise and use a power supply that
has a current capability approximately
a quarter or a third of an ampere at
300 volts. It turns out that most of the
regulation in the power supply is due
not so much to the transformer but to
vacuum rectifier tubes, and for this
reason a 300 -ma supply operated with
a silicon rectifier can deliver the peak
current requirement in a choke input
circuit with a regulation determined
almost totally by the choke resistance.

For example, in the amplifier being described, the power supply potential
varies from approximately 320 volts at
no load to 280 volts at full laod.
Output Tubes

It is quite apparent that to achieve an
operating impedance near that of conventional speakers, triodes must be used
in the output. Again, using the principle
that peak power will be demanded only
intermittently, we may utilize the characteristics of triodes outside of their
continuous operating region. From this
point of view, it can be readily demonstrated that a pair of 6AS7 tubes can,
in a series output arrangement, be made
to supply 16 watts of average power
intermittently. The most favorable load
for these tubes in a series arrangement
is approximately 70 ohms. This is close
enough to 16 ohms or 8 ohms so that
reasonable efficiency in transfer of
power from the output triodes to the
speaker can be obtained.
Feedback

With a little reflection, it will appear
obvious that if we try to increase the
amount of feedback in an audio amplifier, it rapidly becomes necessary to
investigate the linearity of the feedback
loop itself. For example, one may not
introduce the feedback signal on the
cathode of the first amplifier on whose
grid the signal is placed. There is

enough nonlinearity in the grid- cathode
characteristic so that appreciable distortion can be introduced at this point.
This is avoided by using a linear, passive
resistive network which combines the
feedback signal with the audio signal.
From well -known principles of feedback theory, it also becomes apparent
that if we try to increase the feedback,
then the high -frequency and low -frequency gain characteristics must be controlled over an increasingly greater
frequency interval. Controlling the
high- frequency gain characteristic in
order to insure stable operation under
all load impedances is not difficult when
either a direct -coupled or a capacitor
output is used in the amplifier. The
low- frequency characteristic, on the
contrary, becomes more difficult to control and, in the case of the amplifier
being described, it is necessary to con-

trol gain and phase shift characteristics
in the feedback amplifier at one or two
cps in order to insure stable amplification under all load impedances. In this
respect, the low regulation of the power
supply is an advantage since, if a high regulation power supply is used, annoying difficulties arise from low -frequency oscillation or motor boating.
For high feedback, high gain is also
required, and thus there is an increase
in the number of stages over which
the gain and phase shift must be controlled. In the amplifier being described,
a combination of d.c. coupling and low frequency phase correcting networks
were used in order to achieve an overall feedback of 40 db.
Output Circuit

The main difficulty of using triodes is,
of course, that they have a low voltage
gain and hence require a large bias and
also a large driving potential in order
to achieve full output. In this amplifier, the bias is approximately 65 volts,
and hence the drivers are required to
deliver a 130-volt peak -to -peak signal
with negligible distortion. Furthermore,
in the conventional series output circuit
it is difficult to establish bias for the
upper tube in the series chain, and still
preserve balance between the upper and
lower tube. This is particularly difficult
under conditions where the plate potential B+ is changing by as much as it
does in an OTL amplifier where large,
intermittent current demands are made
on the power supply. The solution to
this problem that was finally used in
the OTL amplifier being discussed is
a network that essentially transfers the
bias of the lower tube with a gain of 1
to the bias of the upper tube. The circuit
is indicated in Fig. 2. The operation
may be described as follows The
cathode resistor of VI has a voltage
drop that is essentially the bias po:
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tential for output tube V3 because the
cathode of V1 is essentially at ground
potential. Since current in V1 is identical in both plate and cathode, the drop
across R in the plate is also the bias
potential. Now, however, it is subtracted from the plate potential B +.
Since the two dropping resistors to the
grid of V2 are equal and large compared to R (or unequal to compensate
for their loading on R) it is apparent
that the bias applied to V2 will be exactly one -half of the plate voltage minus
the bias voltage applied to V3. Thus,
quite independently of the variation in
either the plate supply potential or the

V1

C

l

bias potential, the bias on the series
output tubes will be balanced. Ii order
to create an alternating signal p tential
that has a peak value equal to t e bias
potential and low distortion, a additional plate resistor R' is indu ed as
shown in the plate circuit of V . The
alternating signal potential i a.c.
coupled by means of capacitor C to the
grid of V2. Actually, the use of a triode
for V1 as a source of drive for ti e out put tube V2 is not a favorable a ange ment, since such a large drive po ential
is required in order to drive the triode
output tubes. For this reason V is a
pentode, and a slight modificat .n of

R12

M"

V2

V3

the circuit must be made in order to account for the fact that some of the
cathode current is supplied by the screen
current. The dynamic balance of the
output tubes can be still maintained
with accuracy in spite of this slight
additional complication, and the use of
two pentodes to drive V2 and V3 in a
high -gain, phase-splitting circuit allows
one to achieve low -distortion, high -level
drive for the output tubes. As indicated
in Fig. 2, the output is not directly
coupled to the speaker. It is taken
through an electrolytic capacitor that
is by- passed by a small mica capacitor
in order to maintain a low output im-
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Fig. 3. OTL circuit including preamplifier.
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pedance at high frequencies. Essentially
one -tenth of the output potential is fed
back to the input through a passive,
linear resistive network so that, with
two stages of pentode gain, together
with the loss of voltage gain in the output triodes, the over -all feedback is approximately 40 db.
As we have indicated above, d.c.
coupling is used between the first and
second voltage gain stages. This d.c.
coupling network includes a low-frequency parallel -T notch network to
shape the gain -phase characteristic at
low frequencies to insure stability at
the low frequency cut -off. The resulting
circuit is indicated in Fig. 3.

sentially flat to below 30 cps. The
amount of recorded information below
these frequencies is trivial in this writer's opinion so the compromise thus expressed is a reasonable one.
It has also been the writer's experience that the OTL type of amplifier
is very tolerant of acoustic feedback.
For example, this type of amplifier can
he placed inside the speaker cabinet itself and there will be no apparent
acoustic feedback. This is of particular
importance when one wishes to operate
a hi -fi system in a console arrangement.

If the available high -fidelity apparatus

is surveyed, it becomes apparent that
either we must make engineering compromises in order to reduce acoustic

needless to point out that this contains
a good deal of wishful thinking because
the sources for intermodulation that
exist in transformer -coupled amplifiers
do not necessarily yield a rapidly diminishing amount of intermodulation
with reduction in power output.
Furthermore, as we said above, sharp
limiting does not appear to be objectionable to the ear, and hence, limiting in an audio amplifier need not be
avoided as long as it is carried out in
a proper fashion.
A set of 9 amplifiers of the type pictured in Fig. 1 was built several years
ago and several have been in continuous
home -use operation for a period of
nearly two years without requiring any

Results
30

The over -all circuit at low power is
28
flat from a few cps to 100,000 cps.
26
However, since we are not interested in
24
the low -power characteristics but in con22
tours of power available as a function
20
of frequency, typical power output con18
4.
The
interFig.
in
are
given
tours
Fig. 4. Average
16
modulation distortion of 9 amplifiers power output ver14
were less than 1 per cent below 10 sus frequency con12
and
watts average into 16 ohms ; some tours for 1610
100 -ohm loads.
ranged as low as 0.5 per cent. Harmonic
e
distortion is insignificant and hardly
6
to
be
that
seems
A
feature
measurable.
4
unique in this OTL type of amplifier
2
is that the intermodulation distortion
0
decreases with decreasing power output
20
and becomes difficult to measure at a
level of 1 watt. A typical or conventional preamplifier can have intermodulation distortion of approximately 1 feedback effects to a tolerable level, or
per cent also. In other words, unless we must resort to engineering compligreat care is taken in the over -all system, cations of an annoying magnitude in
the intermodulation distortion contri- order to deeouple the power anplifier
bution coming, for example, from a re- from acoustic feedback through the
cording and the associated preamplifier console cabinet.
can be greater than the distortion introThe amplifier limits quite sharply
duced by the actual amplifier itself.
when driven to its maximum power outIt will be noticed from the maximum put. From the standpoint of intermodupower curves that the power drops off lotion, the amplifier goes to pieces with
at a rate of approximately 3 db per dramatic rapidity. However, it is a fact
octave below 60 cps. This is, of course,
that listening tests indicate that the
an indication of another of the com- ear must be quite tolerant of intermodumodest lation introduced by a sharp limiting
promises made in the design
output capacitor. It will be noted that process, since under conditions of strong
in this frequency range there is an ap- limiting, music retains its ingratiating
preciable fraction of the output voltage or harmonious quality. It should also
drop across the output capacitor. For be pointed out that any speaker system
a given plate supply, this will limit the with reasonable efficiency will create a
output power. It will be realized that lease- breaking amount of sound in any
one could use a ten times large capacitor home audio system, since typically, one
with no great difficulty, since such ca- requires between an eighth and a quarter
pacitor sizes are now conveniently avail- of a watt of power for average listen able although they were not so several
ing conditions. Thus, the great arguyears ago. Actually, such a measure is
ment for high power in the fifties or
not of great importance since the impedance of many speakers tends to rise hundreds of watts must be based upon
the use of exceedingly inefficient speaker
in this region also. For example, a
Goodnan's Axiom -SO has an increasing systems or the hope that if the audio
resistive component of impedance which system is run far below its peak power
capabilities, the intermodulation dislms a maximum of about SO ohms at 30
tortion will be negligible. It seems
ps, the audio power available is es-
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maintenance. These were used under
conditions encountered in a home environment, and these tests bear out the
premises upon which the design was
made in the first place -that is, that
one need not build an amplifier that
will deliver an ear -shattering amount
of power at all times, but only on an
intermittent basis. This type of philosophy allows one to reduce dramatically
the size of an OTI, amplifier without
apparently reducing its life expectancy.
FE
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FREQUENCIES IN CPS

PARTS LIST

(All resistors I/2 watt unless
otherwise noted)
RZ

R2
R3
R4
R5
R6
R7
R8
RO

R10
R11
R12
R13
R14
RIO
R16

R17

R18

470,000 ohms
470,000 ohms
470 ohms
4700 ohms
100,000 ohms
100,000 ohms
33,000 ohms
470,000 ohms
2.4 megohms
1.2 megohms
1.2 megohms
22,000 ohms
470,000 ohms
75,000 ohms
160,000 ohms
110,000 ohms
75,000 ohms
68,000 ohms

R62
R63
R64
R65
C1

15,000 ohms
10,000 ohms
50 ohms
2.2 megohms
401.f

C3

39pf
39pf

Ci

óßµf

C2
C5
C6
C7
C8

0.l µf

8800pf
4400pf
4400pf
50µf, 6v
CO
C10 0.14f
C11 5µf, 150v
C12 0.1µf, 600v

C13 0.10, 600v
C14 1254f, 250v
(Continued on page 58)
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Signal Sampling For FM Stereo
R.

SHOTTENFELD and

S.

AB'ILOCK'

Using a new technique in the FM- stereo field, diodes and a synchronized oscillator provide
a
sampling circuit which eliminates all vacuum -tube circuitry from the signal path, avoids the
need for user -operated controls, and provides an indication of the presence of
a stereo signal.
ties of a good commercial FM- stereo

External appearFM

MULTIPLEXER

present day
multiplex adaptors and FM- stereo
tuners use circuits that operate on
the principles demonstrated to the Federal Communications Commission at the
Uniontown, Pa., field tests. The successful system had two proponents, and two
prototype adaptors were shown. The circuits of these two units, while outwardly
different, were similar in their use of frequency separation filters.
In one prototype (G. E.) the composite signal is first separated by filtering into two components : the sum signal, (L +R), and the sidebands of the
difference signal, (L
After carrier
reinsertion (the carrier having been suppressed in the transmitter) the difference
signal, (L
is recovered from the
second component by means of AM detection. Finally the left and right channel audio signals, L and R respectively,
are obtained by matrixing the sum and
the difference signals.
In the other prototype (Zenith), direct but imperfect demodulation of the
composite signal is accomplished by
means of a synchronous switching circuit. Separation of L and R is then completed by partially matrixing the switch
output with the sum signal, (L +R),
obtained from the composite signal by
filtering.
A serious disadvantage in the use of
frequency separation filters and matrix ing soon makes itself evident when an
Engineering Dept., Pilot Radio Corp.,
WITH FEW EXCEPTIONS,

R).

R),

37-44 36th

rt..

L. I. C. 1, N. P.

ance of Pilot
Model 200 stereo
adapter.

attempt is made to use these circuits in
the design of a high -performance multiplex adapter. In order to obtain essentially complete separation it is necessary
to match both the signal levels at the
matrix and the transmission time delay
through the filters to an extremely high
degree of precision for every frequency
in the audio spectrum. A circuit to Match
the signal levels is not very difficult to
construct especially if a gain control is
used. However, the time delay problem
is not so easily solved. It would take a
large number of filter sections to match
the frequency response and the time
delay of a low-pass filter and its corresponding band -pass structure to the precision necessary for complete separation
of L and R over the entire audio spectrum. It is practical to use only a few
filter sections in consumer equipment.
Therefore, separation can be made high
only over a limited frequency range,
and it must decrease at the upper and
lower ends of the audio spectrum where
the frequency response and the time
delay of the filters fail to match.
When we began the development of
a commercial multiplex adaptor, our
first approach was to work with filters
and matrices. As soon as we encountered
the difficulties outlined, we set about
searching for a different way to do the
job. The outcome of our subsequent investigation and the resultant radically
different circuits form the substance of
this article.
What are the most desirable proper-
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adaptor 4 First of all, the unit should
perform well with the widest possible
variety of tuners-those made in past
years as well as current models. It
should have sufficient inherent stability
to be able to maintain its high level of
performance despite varying input sig-

nal levels, environmental changes, and
reasonable aging of tubes and components. Installing and connecting the unit
should be simple and require no mechanical skill. To fit easily into existing
custom installations or consoles, the unit
should be compact and require a minimum of panel space. And, there should
be a minimum of controls to operate.
The Pilot Model 200 multiplexer has
these desirable properties plus two very
unusual circuits, one of which is the
subject of a patent application.
The

Adapter Block Diagram

The block diagram, Fig. 1, shows the
major circuit functions and the signal
paths for the Pilot Model 200. Three
paths extend from the input terminal.
The upper path is for a monophonic
signal and it contains only a de- emphasis network. The central path contains
all the circuits which have to do with
demodulation of the composite signal.
The lower path contains the circuits
which work with the pilot and the stereo
subcarriers. At the right end of the diagram all the signal paths terminate in
the Stereo-Mono Switch circuit block.
From this, in turn, two paths extend to
the outputs.
In the demodulator path the first circuit block is the tuner compensating network. The purpose of this network is
to provide phase and amplitude correction to composite signals from tuners
with frequency response rolloffs at
53,000 cps. The ideal tuner, of course,
does not have any rolloff, and for such
a tuner the compensating network is not

necessary and should be removed. However, the great majority of tuners do
require this network. Its use provides a
very substantial improvement in separation. The network shown at (A) on the
schematic diagram, Fig. 2, consists of a
680,000 -ohm resistor, a 39 -pf capacitor
shunting it, and a 1-megohm resistor to
ground. The configuration is that of a
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THE ONLY TURNTABLE/CHANGER
BETTER THAN THE DUAL -1006 ...IS THE

DUAL-CUSTOM.

But they look the same? Naturally. All the changes
and refinements are underneath. Where it counts.
No added frills or chrome. Only improvements-on
a machine that offers honest, outstanding perform ance-performance and operating features that
any other unit would give its eyeteeth for.
If you consider yourself a discerning buyer who
shops an honest value you'll consider the Dual Custom. Otherwise, you just won't.
But if you're the individual you (and we) like to
think you are -you'll watch the Custom perform,

hear it reproduce, inspect its features, run it
through its paces, read the fine print in the available literature. Then you'll examine all other

machines-regardless of price.
Having done that, we maintain that your judgment will do a better job selling the Dual- Custom
than we could ever do. Why not get all the information on the Dual- Custom. Remember, you actually haven't U 11 ited
shopped until you've examined all the facts. Write 12 West 18th St., New York 11, N.Y.
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diagram of Pilot Model 200 multiplex adapter.
phase -lead high -frequency boost net- capacitance of the connecting audio cable
work. The values were selected to make contributes to the rolloff, and therefore
it the inverse of that circuit in an aver- it should be as short as possible.)
age tuner, which produced the undesiraAnother factor contributing to poor
ble rolloff.
separation of some tuners made prior
That a modern tuner should require a to the FCC approval is that the multicorrective network does not indicate that plex output jack is coupled to the FM
it is a poor tuner. The wide frequency re- detector through either a small capacisponse needed for stereo reception is tance or a high resistor. Such a .uner
not necessary for monophonic recep- cannot furnish a correct composite sigtion, and most tuners designed before nal to a multiplex adapter that as a
the advent of stereo broadcasting do not conventional value of input impedance.
have it. (It is worthwhile noting that the The remedy is to increase the cou-Dling
Fig. 1. Simplified block

1

VI

1/2 I2AU7,

capacitor to at least 0.1 µf, or to short
out the resistor.
After passing through the tuner compensating network, the composite signal,
with all its frequency components in
correct time relationship and proper
relative amplitudes, passes through a
low- distortion cathode follower to provide a low- impedance driving source for
the circuits that follow.
Next in order is the SCA filter. This
is a band -rejection network, not a simple resonant circuit that provides only
an attenuation notch. This network provides uniform attenuation over the range
of frequencies from 67,000 to 76,000 cps
and affects the response at 53,000 cps
by much less than 1 db. The advantage
of such a filter is that there is attenuation for the SCA sidebands as well as
the carrier, and that the upper sidebands
which produce low- frequency beats with
76,000 cps are uniformly attenuated.
At this point the composite signal
enters a circuit that represents a radical
departure from any presently used for
stereo demodulation. With this method
the left- and right- channel audio signals
are extracted directly from the compos-
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Fig. 2. Complete schematic diagram of Pilot Model 200 adapter.
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The loudspeaker

is potentially the weakest
high fidelity system. It is the most
difficult of audio components to choose.

link in

a

The choice should be made primarily on the
basis of prolonged, careful listening to
different speakers, with varied musical program
material used for each. Quick demonstrations
with gimmick records do not provide a
valid basis for evaluation.

HOW TO

Acoustic Research maintains showrooms on the
west balcony of Grand Central Terminal in
New York City, and at 52 Brattle Street in
Cambridge, Massachusetts. There you can listen
at leisure to music reproduced through AR
loudspeakers, from harpsichord concertos to
Dixieland jazz. No sales are made or initiated
at these "Music Rooms." Although attendants
are on hand to answer questions, you may
stay as long as you like without being
approached.

CHOOSE
A

LOUDSPEAKER

SPEAKER RENTAL PLAN In line with
the effort to make careful auditioning of
AR speakers possible, Acoustic Research has
now instituted a rental plan. Any model of
AR speaker, or a stereo pair, can be rented from
a participating dealer for a week at a cost of
one dollar per unit.
If the speaker is purchased the dollar is applied
toward the price. If you decide not to buy
the speaker you can feel completely free of
pressure to keep it, since the trial has been
adequately paid for. (AR gives the dealer an
additional sum for his trouble.)

AR Music Room at Grand Central Terminal

AR's Cambridge Music Room

AR speakers are priced from $89 to $225. Literature, including a list of dealers in your area
participating in the AR rental plan, is available on request.

ACOL.STIC RESEARCH, INC., 24
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Street, Cambridge 41, Massachusetts
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ite signal without using either filtering
or matrixing. The circuit is capable of
perfect separation over the entire audio

spectrum, and its output is substantially
free of stereo subcarrier. It consists essentially of a synchronous switch that
samples the composite signal on an impulse forming basis, and a "data hold."
Synchronous Switching

In order to explain how the circuit
works we will begin by first showing
how the composite signal is formed.
When the waveform is clearly in mind
it will become much easier to understand
how the demodulation takes place.
The various waveforms that contribute
to the formation of the composite signal
are shown in Fig. 3. As the L and R
signals are entirely independent, each
may be chosen arbitrarily. For convenience the L signal will be represented
by a sine wave, and the R signal by a
rectangular waveform as shown at (A)
and (B). The sum signal (L +R) is
shown at (C), and the difference signal
(L - R) at (D). Double -sideband suppressed- carrier amplitude modulation of

LEFT

AUDIO SIGNAL -L

(L - R) upon the 38,000 -cps stere subcarrier is shown at (E). The wavy lines
within the envelopes represent
,000
cps, and the entire diagram repr:sents
the upper and lower sidebands res ting
from modulation, without the ca rier.
The addition of (L +R) to the (L - R)
sidebands is indicated at (F) . T is is
the composite signal except for the mission of the 19,000-cps pilot, which slays
no direct part in the demod : tion
process.
The key to the demodulation p scess
is to note that in (F), alternate eaks
of the 38,000 -cps waveform te nate
on envelopes which have the same 'aveshapes as the original L and R udio
signals. Thus, in the composite s i al,
the L and the R signal informati'n is
maintained separately on the two nvelopes which form the boundaries o the
38,000 -cps waveform. And, the La i d R
signals can be recovered separatel and
independently by circuits which How
the appropriate output to "view' the
composite signal at suitably time inI

stants.
The mathematical expression fo
composite waveform at (F) in Fig.

the
4

is:

r--

,L-R'

Fig. 3. Cor
tion of comp
stereo signal.
simplicity, the
000 -cps p i I of
nal is omitt

(C)

71----.1\ni

DOUBLE SIDEBAND
SUPPRESSED

CARRIER

MODULATION OF
(L -R) ON 38 KC

(L-R) SiDEBANDS

STEREO SUBCARRIER

EVEN NUMBERED PEAKS

(L+R) + (L-R) SIDEBANDS

(F) COMPOSITE
LESS

ODD NUMBERED PEAKS
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+[L -R] Leos2tfsot]

Where L is the left channel signal as
a function of time
R is the right channel signal as
a function of time
f8, is the stereo subcarrier frequency, 38,000 cps.
Now define a sampling function
Et = Et at the instant t = n/2fse, n being
the series of consecutive integers 1, 2,
3, . . ., and : Et = 0 at all other times.
Then :
:

+ [L -R] [cos nit]
Notice that for even values of n:

Et= [L +R]

.

(B) SQUARE WAVE

(L+R)

[L.1- R]

;

(A) SINE WAVE

RIGHT AUDIO SIGNAL -R

Et=

SIGNAL

I9KC PILOT

osisite
For
19,-

sig.
d.

Et]

n, even=

[L + R] + [L

- R] [ +1]

=2L =pure left signal
And for odd values of n:
Et]n, odd= [L +R]

+[L-R][-1]

pure right signal
The result of applying the mathematical sampling function to the expression
for the composite signal is the same as
physically viewing the waveform for
very brief instants, a series of narrow
spikes emanating from the base line and
terminating at the values of Et at those
instants.
From sampling theory, it is known
that the original continuous function
can be completely and accurately recovered from the sampled function by
low-pass filtering, provided that the
sampling rate is more than twice the
= 2R =

highest -frequency component of the
original signal. This can be done for
the signals involved in FM stereo, because 38,000 cps is more than twice
15,000 cps, the upper limit of the audio
band.
When the sampling consists of very
narrow pulses, the energy content is
quite low and the recovered continuous
function should have a very low amplitude compared to the input signal. The
impulse signals also contain a large component at sampling frequency that require an extensive filter to remove.
The desired output can be greatly increased and the sampling frequency component decreased by making use of a
circuit which has the ability to hold the
output constant at the level of the preceding sample until the next one comes
along. Such circuits are called "data
holds," or "memory circuits." The output waveform now becomes a "staircase"
or "step" function approximation to the
continuous function. There is a good
deal more energy in this and therefore
the output signal level is more nearly
the same as the input signal.
Other circuits used for stereo demodulation have used switching signals of
long duration approaching one-half
cycle at 38,000 cps in order to build up
the energy of the output signal. Unfortunately this does not provide cornAUDIO
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plete separation and so subsidiary matrixing must be resorted to.
In the Model 200 circuit, just the opposite is done. Narrow sampling impulses are used because complete separation can be obtained that way. When
the "data hold" is used to build up the
energy of the recovered signal, the output can be within 1 db of the input, and
the component at sampling frequency is
much reduced.
The actual circuit is shown in Fig. 4,
which is a part of the complete schematic Fig. 2. L, and LE are the primary
and secondary of a transformer tuned
to 38,000 cps. L, receives a 38,000 -cps
signal from the frequency doubler. L2
is an accurately center -tapped coil. The
composite signal is fed into the center
tap of this coil. The voltage developed
across L2 causes the diodes D, and D2
to conduct for a small fraction of a
cycle each time that terminal 1 of L2 is
positive with respect to terminal 2. The
network R, and C, controls the conduction time interval by biasing the
diodes into non -conduction. As long as
the diodes do not conduct, their common terminal is disconnected from the
input. When they do conduct, there is
a low- impedance path between their
common junction and the input. By
properly phasing the 38,000 -cps signal,
the conduction of the diodes may be
made to coincide in time with the peaks
of the composite signal waveform, and
by making the conduction period very
short the high separation associated with
impulse sampling is achieved.
Diodes D, and D4 are similarly connected to L2, but their polarity is reversed so that they conduct on the peaks
of the other half cycle. Their common
junction is therefore connected to the
input only when the other set of diodes
is not. In other words we have a momentary contact SPDT switch that alternately connects the input to the Channel
A and the Channel B outputs.
The "data holds" are simply the capacitors C, and C5. The value of each

>

DEEMPHASIS

T

is made small enough so that t can
charge rapidly to the composite signal
voltage in the small time that the Modes
conduct, and the leakage to gro d of
the entire output circuit, which to ds to
discharge the capacitors, is m .
so
small that the voltage across th ni re-

e

mains essentially constant duri
the
time interval between conducti n instants. This, then, is the mechan m of
step function formation. R, -C and
R4- Cs are standard de- emphasi networks.
Notice that the two halves of 2 and
the diodes D, and D2 form a brid, e circuit. The 38,000 -cps energy inject into
Le does not appear between the input
terminal and ground; neither d es it
appear between either output to minal
and ground. In practice the bridg need
not be balanced to a high degree s precision. A fair balance will give quite
good suppression of 38,000 -cps a d the
de- emphasis network also helps The
diodes must have a quite rapid t rn -on
and turn -off characteristic, oth rwise
suppression of stereo subcarrie will
depend too strongly on matchin, this
characteristic between the two dio es.
Needless to say, the diodes mus con duct synchronously with the pe I, s of
the 38,000 -cps waveform in the corn posite signal. Failure to do so w 1 resuit in loss of separation. The se arate
L and R signals are next fed in o the
stereo -mono switch.
Returning now to the block di gram
and schematic, consider the lower ignal
path. A two -stage tuned 19,000 -c fn. amplifier selects and amplifies only th pilot
subcarrier. It is important to r move
all vestiges of modulation from th sub carrier before using it to synch onize
the oscillator, otherwise distortio may
result. The oscillator section, V2b,
strongly locked to the pilot sube. rrier,
generates the 38,000 cps that ac uates
the demodulator. The oscillator co 79113, is loosely coupled to the out ut of
the 19,000 -cps pilot subcarrier mplifier by the 0.47 -megohm resistor only.
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This kind of coupling ensures that both
tuned circuits operate at resonance.
If inductive or capacitive coupling
were used there would be a detuning
effect that would shift the phase of the
oscillator when the amplitude of the
synchronizing signal varied. This undesirable affect is avoided by using pure
resistance coupling, building up a large
synchronizing signal and loosely coupling it to the oscillator so that strong
synchronizing action is obtained even
with the weak coupling that is necessary
to avoid interaction between the two
tuned circuits.
All the tuned circuits must be accurately temperature compensated to avoid
phase shift as the unit beats. It is most
important to compensate each circuit by
itself. Unless this is done there will be
a variation in the ability to maintain
proper phase with different signal levels
as the unit heats up.
The Stereo -Mono Switch

Next consider the stereo -mono switch.
A schematic of this circuit, broken out
of the complete schematic, is shown at
Fig. 5. Some FM stations broadcast
SCA programs in the stereo subchannel

frequency range in addition to the regular monophonic programs. This will
cause interference with a monophonic
program if listened to through a multiplex adapter. For this reason it is advisable to use the multiplex circuits only
when actually listening to a stereo program. Many multiplex adapters provide
a manual switch for this purpose. Such
adapters cannot be tucked away unless
the associated equipment has switching
that can bypass the adapter.
Automatic switching, actuated by the
pilot subcarrier, is used to bypass the
multiplex circuits when they are not
needed. Therefore, this multiplexer,
which has no controls for the user to
operate, can be installed in any out of
the way spot.
The circuit consists of two major
parts : the switch- control amplifier, and
the switch element itself. The switch control amplifier consists of a stage of
amplification for 19,000 -cps pilot Vso,,
a forward biased diode
a slow-acting
d.c. amplifier Vsb, and a neon lamp
indicator. V,,d receives a 19,000 -cps signal from the pilot- subcarrier amplifier
V2a,. The output of V,pa, appears across
the diode D, which is forward biased by
the current through R2. As the input
voltage increases, starting from zero, at
first nothing happens at D, because the
current through it causes it to be a short
circuit across the load resistor R,. As
soon as the 19,000 -cps current exceeds
the bias current in
the junction of
R2 and R,, starts to go negative with
respect to the cathode of Vsb and this
tends to lower the plate current of the
tube.
(Continued on page 48)
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Alpha Cabinet Bookshelf Speaker. Fits nicely into your budget

as well as your
bookcase. This truly remarkable speaker system can be placed either vertically or horizontally. The "Alpha" is ideal for monaural reception, or in pairs for stereo. Genuine
mahogany or walnut finish cabinet houses Goodmans new full range 8 inch driver and
31/2 inch cone tweeter- With a frequency response of 40-17,000 cycles per second, and
a power capacity of 15 watts, Goodmans Alpha Cabinet represents the ideal investment
$49.95
for beginning a hi -fi system.

Goodmans

offers
three
outstanding
speaker
values

Triaxiom "8 ".

For stereo or monaural
systems. Features a unique wide angle
"Trebax" compression lens tweeter for
maximum performance. Goodmans Triaxiom "8" has been crafted, above all, to reproduce sound with the truest fidelity possible. It is composed of three concentric
radiators. The "RIGIDFLEX" bass and midrange radiators reproduce frequencies from
40 to 5,000 cps. The new wide angle "Trebax" compression lens tweeter reproduces
frequencies from 5,000 to 20,000 cps. The
Triaxiom "8" handles 20 watts of power
and has a total frequency response of 40
to 20,000 cycles.
$29.50

Twinaxiette "8 ".

Extended range loudspeaker only 33/4" thin, for stereo or monaural systems. The Twinaxiette "8" was
developed to fill today's need for an 8 inch
unit of outstanding quality capable of performance previously associated with larger,
more elaborate speakers. To mention a few
of the fine features .. a plasticized "RIG IDFLEX" edge, curvilinear main cone, and 1
inch aluminum voice coil. Being only 33/4"
thin, it can be installed easily between wall
studs, or in very slim cabinet enclosures.
The entire assembly is housed in a heavy,
non -resonant, unitized die -cast chassis.
The Twinaxiette "8" handles 15 watts of
power and has a freqency range of 40[8,000 cps.
$18.95
.

Free: 16 page booklet, For the Discerning Listener." Includes new loudspeaker information and specs; baffles;
accessories; and latest correct "do- it- yourself' enclosure designs. For your copy, visit your hi -fi dealer or write to

American Sales Agency -ROCKBAR CORPORATION, 650 Halstead Avenue, Mamaroneck, N. Y.
in Canada: A. C. Simmonds & Sons Ltd.. 100 Merton St., Toronto 7, Ont.

Electronic Organ Tuning
R. D.
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A simple method for tuning electronic organs by fifths and octaves.
like any other
musical instrument, needs to be
tuned from time to time, unless, of
course, it is one in which the tuning is
mechanically fixed for all time, such as
the Hammond. Tuning an organ can be
a tedious and even a frustrating job,
especially with instruments of the type
of the Conn or Allen organs, which have
independent oscillators for every note.
The job is further complicated by the
use of the tempered scale, in which there
is no simple relation between the frequencies of any two notes in an octave.
In the so -called scientific scale, two tones
a fifth apart, such as C and G, have a
frequency ratio of exactly 1.500. However, in the almost universally used tempered scale this ratio is 27/1', or 1.4983,
just short of the ratio of the scientific
scale. Similarly, the frequency ratio of
any two adjacent tones in the chromatic
scale such as D and E -flat or B and C is
21m, or 1.05948.
This "tempering" of the scale, to fit
in all twelve of the tones of an octave,
with equal frequency ratios between the
notes of all similar pairs of notes, solves
several problems for the musician; for
without it, the pianist or organist would
have only one key -signature which was
really in tune, all others being out of
tune to varying degrees. However, it
does complicate life for the person who
has to tune such an instrument.
Since I have a weakness for trying to
reduce all formulas and equations to
charts or graphs, the chart accompanying this article, Fig. 1, was worked out
as an aid to tuning my own organ. No
claim is made for any particular originality in it since similar charts have
appeared in the literature in various
forms. Least of all could it be claimed
to eliminate the use of such tuning aids
as the Stroboconn or the Schober Auto AN ELECTRONIC ORGAN,

tuner.
However, I believe that this chart is
easier to use than others which have been
published. After the initial pitch has
been determined, the only tone intervals
to be considered are octaves and fifths,
which are far easier than any other intervals to match or to beat against. The
basic procedure, after the first tone has
been set, is to go up the scale from that
first note an interval of a fifth (as from
A to E), zero -beat the two tones, and
*'8ú?$ Schreiber Drive, Munster, Indiana.
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Electronic organ tuning chart. Each successive fifth is flatted by ten beats in
the indicated number of seconds.

then apply a small correction factor
to take into account the difference between the tempered -scale frequency ratio
and the 1.50 ratio obtained by zero -beating.
In the case of a frequency dividing
type instrument, such as the Baldwin,
when all notes in the octave-and -a -half
range covered by the chart have been
properly tuned, the entire instrument
is in tune. In those instruments with
independent oscillators, notes of the remaining octaves above and below this

30

range will have to be tuned by zero beating against the corresponding notes
in the range already tuned.
Detailed Procedure
Detailed procedure for tuning an
organ with the help of the chart is as
follows:
Some means of holding down two keys
or pedals simultaneously must be provided. This may be done either with
weights, or with wedges inserted at the
(Continued on page
-
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This is Sony.
THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD
SONY Sterecorder 300 -A complete professional-quality hi fi
SONY Sterecorder 464 D -Dual performance 4 track
$99.50.
stereo tape system with 4 & 2 track recording and playback in
stereo tape deck with built -in recording Sc playback pre -amps
one portable unit. $399.50.
SONY Sterecorder 777 -S -All
SONY
for custom installations and portable use. $199.50.

transistorized professional

4 & 2

-

Executive Portable 801 Handsomelystyled battery operated precision recorder
for executive desk or portable use. $295.
SONY Newscaster Portable EMI -A
professional on- the -spot battery powered
portable recorder with precision spring

track

stereo recorder featuring the revolutionary 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 playback. $199.50. 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.)
SONY
Tapecorder 111 -A popularly priced, high quality bantam recorder for everyday family fun. $79.50. SONY Portable 101
-2 speed, dual -track, hi- fidelity recorder with 7" reel ca pa( its.
For additional literature and
name of nearest franchised dealer
write Superscope, Inc., Dept. 7 The Tapeway to Stereo
Sun Valley, California

wind constant speed motor. $495. SONY
Condenser Microphone C37 A.- For purity of sound reproduction, the unqualifled choice of professional studios throughC17 B
out the world. $295.
SONY Condenser
Microphone C17 B- Miniature size (3S
x /s" diameter) and exceptional background isolation unidirectional cardiod pattern. $350.
SONY Wireless Microphone CR -4 Pocket size mike and transmitter providing
coniplc tc freedom from entangling microphone cables. $250.
262

SL

SUPERSCOPE

/"

-

All Sony Sterecorders
are Multiplex ready!

force device, which can easily ruin the
meter if brought close enough.

Treble Emphasis

I

tape recorder with
separate record and playback heads. I have
noticed in A-B monitoring that my tapes
have a distinct treble emphasis, particularly at 33/4 ips. I would like to know
what I can do to optimize frequency response at 33/4 ips.
A. To begin with, yours is a machine
of European manufacture, and it should
be taken into account that European designers generally consider frequency response to be reasonably flat if it falls
within ± 5 db, as contrasted with the
American standard of ± 3 db. Hence, despite the treble emphasis you notice, your
tape recorder is probably operating within
its design specifications. If you desire to
reduce the treble emphasis, this can be
done in one of several ways: (1) Increase
the bias current slightly. This will have
the advantage of reducing distortion at
the same time, but on the other hand you
will probably be impairing treble response
at your lowest tape speed, which is 175
ips. (2) Decrease the treble emphasis employed in the record amplifier circuit. This
would require the use of a smaller capacitor in the equalization network; you
would have to experiment with various
values. Unless you are technically competent in these matters or have the assistance
of someone who is, your easiest course is
to increase the bias current. When adjusting bias current, check the frequency response on the basis of A -B monitoring or,
preferably, with an audio oscillator and a
VTVM. I should add that as a third alternative you can leave the tape recorder
alone and achieve some measure of treble
reduction by means of the tone control
of your preamplifier.
Q.

own a

* * **

at an excessive level, so that th erase
head is required to perform beyind its
normal capabilities.
If you are tempted to reduce ' e bias
frequency (which can often be dose very
simply by turning a slug in the ore of
the oscillator transformer), be on guard,
because you may thereby seriousl affect
the quality of your recordings. oo low
an oscillator frequency tends to r suit in
audible beat notes between the b as current supplied to the record head :nd the
upper harmonics of the audio fre uencies
that are being recorded. Also, e anging
the oscillator frequency may charge the
amount of bias current reaching th record
head, thereby affecting both tr ble response and distortion.
Your best course might be to rely on
a bulk eraser. This assumes you re willing to erase all the recorded t .eks at
once, rather than one at a time.
i

.

Stereo Recording
Q. When making stereo tapes fr
stereo
records or from other tapes, sho ,'d I set
both gain controls of my tape m'. hine at
the same number on the dial?
A. The gain controls should b: set for
equal readings on the record leve indicator for each channel. While this i ay not
be very easy to do, depending pon the
amount of difference between th signals
of the two channels, you mus ' try to
average out each reading by e;e. This
may or may not correspond to equal settings of the gain controls, depend ng upon
how well matched the gain contro happen
to be: this also depends upon whether
there is good balance between the two
channels of the stereo disc or ripe that
you are copying.
=

Head Demagnetizing

Incomplete Erasure

I

have never been ,able to achieve
really clean erasure with my tape recorder. Is it the fault of the erase head?
Q.

A. A faulty erase head is one of several
possible reasons. Other possible causes
are: (1) Insufficient oscillator current
may be reaching the erase head. (2) The
erase head may be improperly positioned
vertically, so that the gap of the head does
not span the same part of the tape as the
gap of the record head. (3) The tape oscillator frequency may be too high, resulting in a decrease in the efficiency of
the erase head. (4) You may be recording
* no Twin Lane E., Wantagh, N. Y.
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he erase
Q. Should one demagnetize
head as well as the other heads? In what
order should the heads be demagnetized?
A. It pays to demagnetize ev:ry metal
object that comes in contact with the tape.
This includes not only all the eads but
also other components, such as g ' ides and
rollers. The order of demagnetiz ion does
not matter.
Q. I own a bulk eraser, whit I would
also like to use to demagnetize the tape
heads on my machine. Is there a y reason
why I shouldn't use it in this ma ner?
A. There is a very good reas ... if your
tape recorder uses a meter as a record level indicator. The bulk eraser s a brute

Microphone Sensitivity
Q. I am shopping for a microphone to
be used with my tape recorder. What
should be its sensitivity? Should I get a
low -impedance or a high -impedance microphone?
A. If you purchase a high -impedance
microphone, its sensitivity should be rated
at approximately -55 db or better. ("Better" means a less negative value; thus
- 52 db means greater sensitivity than - 55
db.) If the microphone is not sufficiently
sensitive, your tape recorder may not have
sufficient gain to achieve full recording
level, resulting in a poor signal -to -noise
ratio. Some of the least expensive microphones are rated at - 50 db or better. The
factors of frequency response and distortion, as well as sensitivity, enter into selection of a microphone, and it is generally
necessary to make some sacrifice in terms
of sensitivity in order to obtain good performance in the other respects. That is
why the better microphones typically have
ratings in the vicinity of - 55 db rather
than - 50 db. In the case of a low -impedance microphone (or one that gives
you the option of switching between low
and high impedance), the rating should
be - 55 dbm or better.
Assuming that all your recordings are
to be made within a few feet of your tape
machine, permitting a short cable, a high
impedance microphone will be satisfactory.
But if the cable is to be appreciably more
than 12 feet or so, you must employ a lowimpedance microphone in order to avoid
substantial treble losses due to cable capacitance. At the same time, in order to
get enough signal to drive your tape recorder, you will require a microphone input
transformer, unless your machine happens
to be one of those rare units already
equipped to accommodate a low- impedance
microphone. Find out from the manufacturer of the high- impedance microphone
you plan to purchase how much capacitance
can be placed across his microphone without causing significant treble loss. Then
determine how many feet of cable are
permissible on the basis of the capacitance
per foot of the cable you will be using.
Cables with a capacitance of about 25
picofarads per foot are readily available.
If your needs exceed the cable length you
have calculated, then a low- impedance
microphone is indicated, together with a
microphone transformer. Make sure that
the transformer will work satisfactorily
with the microphone you have picked.
Tape Head Lubrication
Q. In one of your articles, you refer to
the practice of lubricating tape heads.
Could you please tell me what to use for
this purpose?
A. I suggest that you obtain one of the
special preparations made for this purpose and available at most audio dealers
and electronic supply houses. Similarly,
you may obtain preparations for the purpose of removing dirt and oxide from the
heads and other parts contacted by the
tape.
.rE
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IT TAKES MORE THAN ADDING A 4 -TRACK RECORD
HEAD TO MAKE A 4 -TRACK RECORDER
With

more recorded information on the same width of tape, the alignment of
tape is critical. This alignment is the result of meeting two basic requirements:

100%

4 -track
1.

Precision heads that permit narrow -track recording without loss of performance of
normal, wide -track recording.

2.

Precision "tracking" of the tape across these heads.

Even the

slightest variation (the thickness of this piece of paper, for example) represents

-

enough misalignment to noticeably reduce frequency response and signal -to -noise ratio,
all unsuitable for true high fidelity recording and
and induce crosstalk between tracks

reproduction. The "4 -track recorders" of non -professional design either lack this precision
or can quickly lose it in simple transporting or jarring.
Two years in development, the new 1200 Series incorporates many of the precision tracking
and narrow -track head techniques of Ampex Professional and Instrumentation recorders.
The new 1200 Series makes possible the convenience and economy of 4 -track recording/

reproduction with full professional quality previously attainable only in 2- track.

-

FINE -LINE alignment the first high fidelity adaptation of tracking techniques and tape guidance principles used in computer and
instrumentation tape equipment. FINE -LINE alignment on the 1200 Series provides full frequency response by keeping the tape trace width
(.043") in precision alignment with the channel width (.043") of the record and playback heads. This alignment starts the moment the
tape leaves the supply reel and continues past: (1) the constant -tension holdback; (2) the new 4 -track selective erase head; (3) the new
4 -track record head; (4) the micro- adjusted tape guide, (5) the 4-track playback head; (6) the capstan, until the tape reaches the take -up
reel. All are precision mounted on (7) a professional, micro-milled die cast frame to guarantee fine line alignment throughout the life of the
recorder.

THE FINE LINE

AMPEX 1200

7

2

1

3

5

4

NEW PRECISION TAPE TRACKING

in the 1200 Series required tracking techniques in the tape guidance system previously used and associated only with
professional recorders and multi -track instrumentation tape equipment. The key to these
techniques is providing perfect alignment of the tape from the time it leaves the "supply"
reel until it reaches the "takeup" reel. This is lost in most 4 -track recorder construction
when the stamped metal plate (conventionally used in home -recorder construction) strains
or warps out of alignment from the weight of the motor, clutches, flywheel, and other
mechanical assemblies that hang from this top plate. The kind of alignment necessary for
narrow -track recording requires the stability of a professional -type, die cast frame
micro-milled in one operation so that the tape guidance system and head assembly are
mounted on the same reference plane. And that's exactly what Ampex has done in the
1200 Series. We call it FINE
alignment. You can see it by looking under the
top plate. You can hear it when you record and playback 2- and 4 -track stereo tape or
4-track monophonic tape. It costs slightly more, but is lower cost in the long run. On the
average, Ampex -built recorders outlive lower -cost machines two to three times.

-

-LINE

6

NEW PRECISION
HEADS -not only a 4 -track
3

record head, but a 4 -track playback
and a new selective erase head (essential to monophonic recording on
any one track) have been added to
the Ampex 1200 Series. To eliminate
any possibility of track irterference,
all three of these new heads now
have narrower channels (.043 ") to
precisely match the track -width of

the tape, while maintaining the
famous wide recording range and
longer life characteristic of Ampex
recorders.

THE FINE LINE

AMPEX 1200

The New 1200 Series includes over 170 changes in design to provide highest
performance and trouble -free operation. Among the major feature and construction advantages are:
(A)

PRESENTS

Exclusive, automatic tape take-up
of hand threading.

-4

-

eliminates the annoying problems

(B)

Built -in mixer
techniques.

(C)

Master selector switch
permits simple changes from stereo to mono,
choice of individual track, A -B comparison of original and recorded
program, sound -on- sound, automatic shut -off.

(D)

Constant holdback tension
of tape.

(E)

Selective Erase Head

Exclusive "Auto -Set" shut -off
offers choice of 2 automatic shut -off
positions for unattended recording or playback.

(H)

Convenient speed change (33/4-71/2)

(I)

Professional recording electronics
(similar to Ampex 351 series broadcast recorder) insures professional recording quality.

(J)

Directional selective braking
stretching thin -base tapes.

(K)

Heads
separate erase, record, playback for optimum performance in
each function.

(L)

Tape transport

inputs (2 mic, 2 line) for professional recording

-

-

-

provides equal

tension throughout

reel

permits increased monophonic flexibility with

sound -on- sound, language study, etc.
(F)

-

-

Precision recording level meter
for accurate, professional quality recording, reads both channels by simple switching
provides easy comparison and balancing of recording levels.

SPECIFICATIONS

range of abilities ever built into

RECORDS

4-track stereophonic
4-track monophonic

PLAYS

4-track stereophonic
2 -track

AMPEX 1200

-

rugged, dependable.

provides quick, positive stops without

-

-a

precision system of constant-holdback tension, powerful 4-pole uniform -speed motor, and capstan assembly provide mechanical
specifications (wow & flutter) comparable to broadcast recorders.

(N) Tape

position indicator.

TIMING ACCURACY: Perfection of pitch to within

single unit:

1/3

of

a

half -tone.

HEADS:
Manufactured to the same standards of precision that exist in Ampex broadcast and
recording studio equipment. Surfaces are lapped flat within 10 millionths of an inch,
resulting in uniform performance characteristics throughout the life of the head. Stereo
head gap alignment: the one head gap in the stack with respect to the other is held
within 20 seconds of arc, equivalent to less than 10 millionths of an inch
a degree of
precision achieved through use of a unique process involving micro -accurate optical
measurements within a controlled environment. Head gap length is 90 millionths of an inch.

-

stereophonic

4 -track monophonic

THE FINE LINE

-

(M) Die cast frame.

The Ampex 1200 incorporates the widest
a

-

(G)

records and plays at 33/a and 71/2 ips with up to 8 hours,
32 minutes of monophonic recording or playing.
RECORDING INPUTS: High impedance inputs (radio -phono
auxiliary).
Approximately 0.25 v rms for maximum normal recording level; high impedance (600µv) microphone inputs.
PLAYBACK OUTPUTS: Approximately 0.75 volts rms from cathode follower
with tapes recorded to maximum normal recording level.
FREQUENCY RESPONSE: 50-15,000 cps ±2 db at 71/2 ips; 50- 8,000 cps ±2
db at 33/4 ips.
SIGNAL -TO -NOISE RATIO: Better than 55 db at 71/2 ips; Better than 50 db
at 33/4 ips.
FLUTTER AND WOW: Under 0.2% rms at 71/2 ips; Under 0.3% rms at 33/4 ips.
(Measured according to American Standards Association.)

SPEEDS

DIMENSIONS: Portable cases 9" x 15" x 171/2". Unmounted recorder 13"
61/2" depth below top plate, 11/2" above. Recorder weight 36 pounds.

-TV-

x

POWER REQUIREMENTS: 117 volts, 0.9 amperes, 60 cps (recorder); 117 volts,
0.5 amperes, 60 cps (amplifier-speaker).

SPECIFICATIONS STANDARDS:

(I) These technical specifications accurately reflect the true performance of
every unit off the production line. not a hand -picked sample.
(2) These are professional specifications. measured by professional equipment
standards and instruments and are comparable to those used in broadcast

and recording industry.

As such. most of these ratings are conservative and individual units may be
found to exceed these published specifications. These specifications are not
comparable to "sales literature specifications" often used in consumer recorder

merchandising.

-

Model 1270
Portable with
built -in matched pair of
amplifier -speakers

AMPEX
Ampex adds

a

major contribution to 4 -track

recording and reproduction with the introduction of

FINE -LINE

alignment in

the 1200 series 2 -and 4 -track stereophonic
and

4 -track

reproducers

monophonic

tape

recorder/

Model 1260 with pair of matching Ampex Amplifier -Speakers
(2010)

Model 1250
(not shown)

-

AMPEX AUDIO COMPANY

Without case
Sunnyvale, California

Model 1260

-

Portable

THE FINE LINE

AMPEX 1200

Tape Copying -Home Style
R.

A. JOSS"

The ordinary tape recorder can copy all program sources-except tape. With
the modifications described herein the Ampex 960 can copy mono or stereo
tapes and the principle is probably applicable to most three -head machines.
got my Ampex 960 I
ii,ured I had it made. I could now
tape everything-mono and stereo
records, mono and stereo FM -AM broadcasts, TV sound, and, of course, I could
make live recordings via a microphone.
It wasn't long afterwards that I realized
that one sound source available to me
could not be copied on the Ampex
other tape recordings.
The solution was simple : buy a tape
deck to use for copying. But this was
out of the question as my budget had
already been severely strained to buy the
Ampex. Also I doubted that inexpensive
tape machines would give me the quality
I wanted. Furthermore my preamp
lacked a tape -head input, which would
mean buying a deck with built -in pre amp, making its cost even higher.
WI

I

I

N

I

FIRST

-

the left -hand modified microphone input
of the Ampex, there was lots of reserve
gain, and the copies were (to me) indistinguishable from the originals.
Accordingly, the right -hand mike input
on the Ampex was modified in the same
way. But here the results were not as
satisfactory. The hum level on the left hand channel had been below audibility,
even when the bass boost of the NAB
equalization was added, but on the right hand channel, as soon as NAB equalization was switched in, the hum level on
that track became objectionable. It was
still fine as a microphone input, however, and after changing tubes, shock
mounting the electronics, and sundry
other measures, I gave up and settled

+200 v

What to Do?
An examination of the circuit diagram
of the Ampex revealed an interesting
possibility. The circuit parameters of the
microphone preamps on the recorder
were almost identical to those of the playback head preamps. Might it not be possible to add switchable equalization to
the microphone preamps so that "flat"
equalization could be selected when using
microphones, and NAB equalization with
a tape head connected. This was done on
the left -hand channel using a 560 µf
capacitor and a potentiometer with a
SPDT switch, the shaft of the control
extending out the side of the amachine.
With the switch in the "off" position,
"flat" equalization was provided for the
microphone; and in the "on" position,
NAB equalization was provided, with
variable treble rolloff controlled by the
position of the potentiometer. To my
surprise (since I am not all that knowledgable about electronics) this seemed
to work fine, so the next step was to obtain a Viking FF 75 tape deck sans
heads. A little judicious scouting around
the local Ampex dealers located a
traded -in Ampex two -track stereo head
which I purchased for a nominal sum,
an aluminum mounting bracket was
made up and the head installed and
carefully aligned on the FF 75. Either
track gave good quality output through

Fig. 1. Comparison of playback head and
modified microphone preamps on left

Montreal g9,

channel of Ampex 960. Dotted lines indi-
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for mono copying only, on the left -hand
channel.
This technique worked fine, with one
slight drawback. There was no way to
listen to the original tape, without making a recording and listening via the
playback head, since on the Ampex there
is no provision for monitoring the microphone inputs.
Using One Machine

Not being able to copy stereo tapes,
or two tracks in one pass, still rankled,
however, and I was at loss to solve the
problem. Then one day a good friend
and hi -fi buff, one L. N. Stanners by
naine, of Quebec City, saw my set -up,
was duly impressed, but made one simple
observation which got me to thinking.
"There's no way," he queried, "you could
make copies using only one machine 1"
Suddenly, a great light dawned. After
all, the Ampex had completely separate
functions : record head and recording
electronics; and playback head and playback electronics. If its drive mechanism
could be made to drive two tapes, the
original crossing the playback head only,
and the copy crossing the erase and record heads only, and both tapes were
driven by the capstan and pressure
roller, it should be possible to make
exact replicas, since the speeds would be
identical, the playback electronics would
feed a high quality high level signal to
the "line" inputs of the recording amplifiers, and everything would be ticketyboo.
So, the head cover and head shield were

+90 v
MIC
INPUT

SPDT

"HEAD"
470

k

500k

.

^..^.

cate addition.

560pf
E -

removed, and an attempt was made to
thread the original tape from the takeup
reel, through the tension device, behind
the head assembly, through the slot for
the retaining screw of the head shield,
across the playback head, through the
capstan and pressure roller and on to
the takeup reel. No luck. The tortuous
tape path added far too much drag and
stalled the capstan. So, reluctantly, the
hold -back tension device was omitted
and the tape threaded from the takeup
reel, around the speed shift lever, in the
head cover retaining screw slot and
across the playback head. Despite bypassing the guide post, the tape tracked
perfectly and the drive mechanism easily
coped with the new tape path.

35

Fig. 2. Front view of tape threading technique.

Fig. 3. Top view of tape threading technique.

i_.

Fig. 4. Over -all view of copying set -up. The Dynakit preamp was added later

Next, a blank tape had to be threaded
across the erase and record heads. The
Viking was temporarily pressed into
36

service to provide the supply reel nd
takeup reel for the blank tape. he
blank tape was threaded through the

hold -back tension device, across the
erase, record and playback heads and
together with the original tape as a
sandwich between the capstan and pressure roller, then back to the takeup reel
of the Viking. With both the Ampex and
Viking in PLAY, the Ampex capstan
drove both tapes perfectly with no detectable loss in speed.
Now for the moment of truth. Would
the system make good copies? The outputs of the Ampex were connected to its
line inputs, the Ampex placed in the record mode and a copy made by monitoring the record meter. The results? Most
peculiar-the copy sounded as if it had
been recorded in a monstrous echo chamber. A bit of experimenting with two
recorded tapes on the rig, while I listened to the output of the Ampex,
showed what was wrong. The original
set -up had both tapes in contact as they
passed across the playback head. Hence,
both tapes reproduced, the outer tape
at slightly lower level than the inner,
but quite distinctly. It became obvious
that the "copy" tape would have to contact the erase and record head, but bypass the playback head before passing
through the capstan and pressure roller
sandwiched against the original tape.
The tape geometry was now getting a
little complicated, but it was found that
the copy tape had to be just out-of -contact with the original tape as they passed
over the playback head, and a phone
plug inserted between the tapes just
past the playback head gave sufficient
separation. (Any polished shaft of the
right diameter would have sufficed -the
phone plug just happened to be handy.)
Success

My efforts were crowned with complete success. High quality tape duplicates could easily be made-the only
slight problem being insufficient holdback tension on the supply reel on the
Ampex. This was solved by inserting a
piece of felt between the plastic reel
and the top plate of the machine to provide a little drag on the reel.
The final problem I set myself was
to see if the Viking deck could be completely eliminated. (Now only its supply
reel and takeup reel were being used for
the copy tape.) Replacing the supply
reel with a free running spindle was no
problem, but what about takeup torque
for the takeup reel'? Well, was a takeup
reel really necessary? Answer -No, it
wasn't. The copy tape could be arranged
to spill on the floor and then recovered
by moving the empty supply reel to the
Ampex takeup reel, threading the final
end of the copy tape through the capstan and pressure roller and putting the
machine in PLAY. No tangles, no snarls,
but I would not recommend trying PAST
(Continued on page 48)
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No

grille cloths, no visible speakers, nothing to

mar the striking beauty of this genuine furniture!

M -2-38 in an M -2 -40 Bench
This 3 -wLy speaker system (12" woofer, 8" midrange and 3" tweeter) leaves
nothing to be desired in a fine speaker system. Power handling capacity is
70 watts of program material. With two systems in tandem for stereo, dispersion (with reflectors) is 180 °. Full crossover network. Impedance: 16
ohms. Size: 38" wide x 8" high x 16" deep. Available in utility form.
Speaker System $124.95. Contemporary Bench, Oiled Walnut Finish $69.95

RAVENSWOOD

M -2

-22 in an M -2 -24 Bench

three -way speaker system (12" woofer, 8" midrange and
3" tweeter) designed to reproduce the full range of audible
frequencies with minimal distortions. Power handling capacity is 50 watts of program material. With two systems
in tandem for stereo, dispersion (with reflectors) is 180 °.
Full crossover network. Impedance is 16 ohms. Size: 22"
wide x 8" high x 16" deep. Available in utility form.
Speaker System $74.95. Contemporary Bench, Oiled Walnut finish $19.95
A

UNSTEREOTVPED
STEREO
You hear the most

"Reflection Coupler" Speaker Systems* reflect sound from
rear of cabinet, transforming your wall into a concert stage!

M -5000

Luxurious performance, completely without compromise,
this model combines the very best of components (12"
woofer, 8" midrange and 3" tweeter) to satisfy the most
critical listener. Power handling capacity is 70 watts of
program material. With two systems used in tandem for
stereo, dispersion (with reflectors) is 180 °. Full crossover
network. Impedance: 16 ohms. Size:28'/2" wide x 16" high
x 7" deep. Available in utility form (fiat black) or finished
in oiled walnut. Utility $124.95, Oiled Walnut $144.95

SPEAKER SYSTEMS

faithfully reproduced sound from anywhere you sit, from handsome, decorator-styled functional furniture.

---_.._,
M -500

M -50

complete three- speaker system (8" woofer, 8" midrange
and 3" tweeter), this model covers the audible range with
fullness and accuracy. Power handling capacity is 50 watts
of program material. With two systems in tandem for
stereo, dispersion (with reflectors) is 180 °. Impedance is
16 ohms. Full crossover network. Size: 24" wide x 16"
high x 619" deep. Available in utility form (flat black) or
finished in oiled walnut. Utility $74.95, Oiled Walnut $94.95

Ultra- compact, this two- speaker system delivers a range
that is hard to believe. Power handling capacity is 35
watts of program material. With 2 systems in tandem for
stereo, dispersion (with reflectors) is 180 °. Full crossover
network. Impedance: 16 ohms. Size: 20" wide x 16" high
x 6" deep. Available in utility form (flat black) or finished
in oiled walnut. Utility $44.95, Oiled Walnut $54.95

A

Patent Applied For
RAVENSW00D STEREO TUNERS, PRE -AMPS AND AMPLIFIERS

Stereo Pre- Amp /Amplifier, A- 1000 -B, vertical or horizontal, $99.95
AM -FM Stereo Tuner, T -1000, $99.95
Stereo Pre -Amp and AM -FM Tuner, TCC-2000, $249.95
Stereo Power Amplifier, 30 watts per channel, PA -2000, $99.95
Stereo Power Amplifier, 65 watts per channel, PA -3000, $199.95
Prices slightly higher sees: of Denver
®RAVENSWOOD. 1961
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A Transistor Protector
GEORGE FLETCHER COOPER

Thermal runaway is the culprit which will destroy a transistor unless the circuit is
properly designed. The circuit protector described here takes advantage of the
high collector impedance of a transistor to maintain relatively constant current.

IN THE CHANGEOVER from tubes to transistors most of us have found it necessary to get used to the hard and
bitter fact that transistors are not indestructible. Even though you may not
have to pay for them yourself this can
be rather annoying-and I would imagine that when it is your own money
which vanishes in a few milliseconds you
would feel that "rather annoying" is not
sufficiently strong. Total failure may be
the result of doing something quite
stupid, of course, in which ease there
really is nothing more to be said but
there are some circuits which start off
behaving quite normally and then . . .
well then it is just too late.

found it convenient to use two different
types of heat sink. One is a simple ra diating flag, made by cutting out a rectangle of aluminum, say 1/32-in. thick,
and about 1% -in. by 1/2 -in., and rolling
one end of this into a cylinder
d rill
forms a suitable mandrel-which will slip
over the transistor. This is the farm
shown by some transistor manufacturers.

-a

Thermal Runaway

The basic effect which can land you
round at the bank asking for a loan is,
as you no doubt realize, thermal runaway. In general, this is a danger when
the circuit you are using is one which is
designed to let you get as much power
as possible from a particular size of
transistor, which very often means either
a class-B amplifier or an inverter. These
circuits are not easily made inherently
stable because, for one reason, making
them stable usually means a severe limitation of their output. Some of them
have the rather unpleasant characteristic
that they are most dangerous at some
particular signal level, not when they
are first set up.
Thermal runaway is the result of the
fact that the collector current in the zero
bias condition changes very quickly with
junction temperature. Typically the
grounded- emitter current with base open circuited may increase by 8 times in
going from 25 -deg. to 45 -deg. Centigrade. When your luck is out you may
get the junction up to a temperature at
which there is so much current that more
heat is being generated in the transistor
than is leaking away, so it gets hotter
and... When you open up a wrecked
transistor and look at the size of the
germanium die you will see why the
whole process takes place very quickly.
-Users of power transistors take it for
granted that they must mount the transistor on a large heat sink to help to
keep it cool. For small transistors I have
38

Fig.

1.

The transistor protector

drawn as

an amplifier.

was better than retardation. Oddly
enough we already have prevention up
in the 15-25 amp class by the use of a
special trigger circuit so that I chose,
rather arbitrarily, a limit of 1 amp for
the protector. There is nothing really
special about this limit, however, and
you can extend the principle up to higher
currents if you wish, though each protector circuit will only have a limited
range of currents over which it will
work. The reason is that you need to use
a big transistor if you mean to pass 25
amps and you cannot safely or 'wisely
use this size of transistor down in the

milliamp region.
Mostly we work with 12 -volt supplies,
with the battery permanently connected
to the charger so that the terminal volts
are up around 13-14 volts. This is only
material if you are anxious to use the
protector on 24-28 volts, when you must
use a transistor with a higher voltage
rating. Fortunately this is one of those
simple circuits in which you do not have
any difficulty in choosing a suitable type
of transistor. I happen to have chosen
one of the Clevite Spacesaver units
(CST 1739 -43) which will pass 3 amps
and stand 20 volts in any condition you
care to name.
The Basic Circuit

Fig. 2. To deal with a range of beta
values, the bias chain R2 R3 includes a

potentiometer as shown.

The other is more massive and consists
of short sections of aluminum bar into
which holes are drilled. Some silicone
grease is put into the hole and the transistor, which should fit fairly closely is
then pushed in. These have the advantage of providing more mass and slowing everything down.
A recent painful experience in which
two flagged transistors in a finished
piece of equipment proceeded to "walk
away briskly" so that the meter could
be seen swinging firmly but, as it turned
out, inexorably towards the destruction
point led me to decide that prevention

The basic principle of the circuit is
very simple. The current through a transistor is almost independent of the collector voltage. Examining the data sheet
through a magnifier it looks as though,
for the CST 1742 and 1743, the collector
current rises from 0.9 amps at 0.5 volts
collector- emitter voltage to 1.0 amps at
15 volts collector- emitter voltage when
the base current is 10 milliamps. If,
then, we start with a 13 -volt supply and
a load which wants to take about 1 amp
connected in the collector, we shall only
drop about half a volt in the transistor
and we shall get 12.5 volts across the
load. Suppose, however, that at about 12
volts the load attempts to take 2 amps.
This is not permitted, and the control
transistor offers it only 1 amp, which
means that there will only be 6 volts
across the load while the control transistor drops the remaining 7 volts. And
if the load is a short -circuit, well, the
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control transistor will still only pass 1
amp although it has 13 volts applied
to it.
Perhaps we should look at the circuit
diagram in Fig. 1. It is arranged here to
look like a conventional amplifier because this makes it easier to follow. The
emitter resistance R, is chosen to give 1
volt drop at the rated current so that
for 1 amp we have R1 =1 ohm and for
100 milliamps we have R1 =10 ohms.
You can, I hope, work out other values
for yourself though I do not recommend
you to go beyond R1 =100 ohms, corresponding to a current of 10 ma. A suitable set of resistors is then assembled
on a switch.
Consulting the maker's curves I find
that Vbe is likely to range from 0.2 to
0.5 volts, from which I see that I must
hold the base, point P on the R,R,
chain, at around 1.2-1.5 volts. Obviously
I do not want any thermal runaway
trouble with this transistor, so I make
R, fairly low, and I have chosen initially
a value of 100 ohms. The current through
R, is then about 12-15 milliamps. For
the CTP 1742 and 1743 there will be
around 10 ma flowing into the base when
the collector current is 1 amp, so that
the total current in R, will be 22-25
milliamps. For a supply of around 13 -14
volts the drop across R, must be about
12 volts and this will give us as the nearest standard value R2= 470 ohms.
This simple circuit is just a straightforward amplifier without very much
negative feedback and is therefore rather
dependent on the beta of the transistor.
I have accordingly modified the base bias
circuit to the form shown in Fig. 2, with
P now connected to the slider of a potentiometer which can be used as a continuous control for the current. This is
treated rather as a trimmer and can be
left alone in the early stages of operating a breadboard, or else you can use the
operating procedure I shall describe
later. You can see immediately that if
the current could increase by about
20-50 per cent of its selected value the
transistor would be reverse biased by the
emitter drop, so that this circuit will
probably hold the current to around
10 -20 per cent of the wanted value. It
is not worth while calculating or measuring this exactly because all we are after
is something to hold down a device which
will take ten or more times the prescribed current if it gets into trouble.
A refinement to this system which I
should introduce if I were designing it
to sell is a simple indicator circuit. The
circuit of this is shown in Fig. 3. Under
normal conditions the collector of the
control transistor is bottomed so that
the voltage is around -1.5 volts. The
Zener diode in the coupling to the indicator transistor is chosen to have a drop
of around 4 volts although this is not
frightfully important. With everything
40

operating properly then, the Zener di de
will not have enough volts across it to
make it conduct and the second tran istor will be cut off. When the conditi ns
are abnormal the control transistor i' st
drop enough volts to keep the cure nt
limited and the collector voltage
ill
move towards -12 to -14 volts. As son
as it reaches -4 volts the Zener di de
can pass current and thus current an
be driven through the limiting resitor
into the base of the indicating transis or.
The collector load of the indica ng
transistor is a 12 -volt lamp bulb ta .. ng
as little current as possible. I am ' of
sure if it is easy to get anything be ow
50 ma. As the indicator transisto is
made to conduct, this bulb will light up
to show you that things are not
at
they should be. For a 50 -ma bulb he
i

Fig. 3. An indicator added to the control

transistor

is a

refinement.

Fig. 4. The circuit as it appears to the

user.

control transistor needs to be abl
pass this current, of course, and it
also be able to dissipate 150 mw
halfway on. It will be prudent to p
100-200 ohms emitter resistance,
the base resistance will probabl
around 4700 ohms though this dep
on the beta of the indicating transi
This section of the device is, as I
said, strictly for amusement only
should be tailored to whatever trans
and lamp you find the most conven

to
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Building the Protector

As usual I have been more inters ted
in how the system works than how you
make it. Now we must turn to the h rdware. If we limit ourselves to 2 a ps,

since that is getting towards the limit of
the transistor I have considered, the
worst condition we can encounter is
when the load is a complete short circuit.
The internal dissipation in the control
transistor will then be around 25 watts.
The thermal resistance of the Clevite
Spacesaver transistors averages 1.4°
C/W but may be as high as 2.5 °C /W.
We cannot expect to get the external
heat sink down below 1.5 °C /W, so the
thermal resistance may be 4 °C /W. In
an ordinary room at 25 -deg. C, the 25
watts we are putting in under emergency
conditions will then bring us up to
125 -deg. C at the junction. This is far
too high.
I carried out this exercise because it
is very tempting to try to take 3 amps
through a transistor rated at 3 amps.
In fact we must limit this particular
circuit to something around 1 amp, giving us 12 watts dissipation in the worst
condition and a consequent temperature
rise to around 75 deg. C. A check of
the leakage current -temperature curves
shows that we shall not be in any trouble
here, as the leakage current will be less
than 20 ma.
The heat sink for 1.5 °C /W is nominally a 6 -in.- square sheet of aluminum
1 /16 -in. thick. The transistor is best insulated from this and the edges of the
sheet bent round to protect the shell
from accidental connection to ground.
I used an available box, about 4 -in.
cubed, and folded the edges of the transistor plate down about 1 -in. all round
so that it fits into the bottom of the box
and leaks some more heat away into this
skin. Ventilating holes allow the air convection currents to flow over the main
plate and the box lid carries the switch
for selecting values of R1, the trimming
potentiometer and the terminals. The
circuit as it looks to a user is shown in
Fig. 4. It is exactly the same circuit as
Fig. 1 but redrawn to emphasize the construction rather than the fact that it is
basically an amplifier. Somehow I find
that by arranging a circuit in a conventional form it is easier to understand.
Using the Protector

When using this protector the first
step is to connect the ammeter or milli ammeter in series with one of the output
terminals and then short circuit the pair
of wires which will go to the apparatus.
This will enable you to trim the base
potentiometer to the design current you
want. Again, you could fit meter and
switch to the unit, but it is rather a
matter of taste which I leave to you.
Having set up the device there really
is no more to it except to put a voltmeter across the terminals and get to
work. So long as the voltmeter shows
around 12 volts you know that the equip (Continued on page 81)
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"BIG SYSTEM" SOD D
from your present speaker
with easy-to-install

EV BUILDING BLOCK KITS !
Records, tape, and FM all sparkle with new life and new

presence... stereo takes on added realism with Electro -Voice
Mid -Range or High-Frequency Building Block Kits!
The wide variety of E -V Building Block Kits ensures an
exact match to your present full-range or coaxial
speakers. They include every item needed to dramatically
smooth and extend frequency response, lower
distortion and widen dispersion so essential to balanced
stereo reproduction. Complete instructions with every kit.

Installation is easy ... results are GUARANTEED
Prove to yourself today, to truly "Bring 'Em Back Alive"
simply add an Electro -Voice Building Block Kit!

!

BRING
'EM BACK
ALIVE!

VERY - HIGH -FREQUENCY BUILDING
BLOCK KITS The exclusive E -V
Sonophase design extends high- frequency
response beyond the limit of audibility,

reduces distortion, improves transient
response for more natural- sounding perform-

ance. The E -V developed diffraction horn
provides uniform sound energy in every part
of the room for superior stereo coverage.
BB1 For use with medium -efficiency
speakers. Extends response to 18,000 cps.
Features T35B VHF driver, X36 crossover network, AT37 level control and wiring harness.
Net each
$37.00
BB2 Designed for high -efficiency speakers.
Silky smooth response to 19,000 cps. Includes
T35 Super -Sonax VHF driver, X36 crossover
network, AT37 level control and wi ring harness.
Net each
$50.00

BB5

MIDRANGE BUILDING BLOCK KITS
Add "front -row" presence, reduce harmonic

and üntermodulation distortion and improve
sound distribution of any full -range or coaxial
speakerl Solo instruments, voices stand out
in natural perspective...anywhere in your
listening area.

BB3 For use with medium -efficiency

speakers. Range. 800 to 3800 cps. Includes
T10A compression driver, 8HD diffraction
horn. X825 crossover network, AT37 level
control and wiring harness.
Net each
$86.00
BB4 For use with high -efficiency speakers.
Range ± 2X db 700 to 3800 cps. Features
T25A compression driver, 8 HD diffraction
horn, X8 X section crossover network, AT37
level control and wiring harness.
Net each
$114.00

Designed for deluxe systems with

extended bass range, such as Patrician 700.
Provides ultimate in response range and
smoothness to beyond 20,000 cps. Features
1350 Ultra -Sonax VHF driver, X36 crossover
network, AT37 level control and wiring harness.
Net each
$75.00

For custom applications, all of the components
above plus otherspecialized E -V drivers, horns
and accessories are available separately.
Write today for complete catalog information
on how you can improve your present speaker
system with Electro -Voice components.

IELECTRO- VOICE, INC., Consumer Products Division,
Dept. 1214A, Buchanan, Michigan
Send catalog on how E -V Building Block Kits can
improve my present speaker system.
Name

Address

ELECTRO- VOICE, INC.
Consumer Products Division, Dept. 1214A, Buchanan, Mich.
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Equipment Failure Alarms
ALLAN M. FERRES
A failure alarm will prevent expensive and embarrassing "down
time" for equipment which operates without constant supervision.
can be designed
and built with a high degree of
reliability. Failures, however, still
do occur. Unless the equipment is continually monitored, some time may elapse
before the failure is detected and appropriate corrective action started. This Fig. 1. Alarm for
undiscovered "down" time of the equip- a 24- hour -a -day
ment can be both embarassing and
recorder.
expensive.
Described here are three failure
alarms, flexible enough in design so that
they can be used with several types of
equipment under various conditions.
These alarms will activate a buzzer or
other warning device when the equipment to which they are connected fails.
Corrective action can then be started
closed. These contacts are wired, through
without undue delay.
to operate the alarm buzzer. The
The alarm buzzer should be powered SI,
output
of the recorder or amplifier to
by a battery so that a failure of the
is connected to the input
monitored
be
alarm unit's power supply, or its a.c.
alarm. This output is
of
the
terminals
line, will pot prevent the buzzer from
V1 and then fed to V2a,
by
amplified
sounding. Under usual conditions, the
The signal voltage
operating life of the battery is equal to a power detector. of V2a to become
cathode
the
causes
its shelf life. Two of the circuits are
and this cathode voltage,
arranged so that a tube or other part more positive
to the grid of V2b, overcomes
applied
failure in the unit will cause the alarm
bias. R7 is a grid- current
to sound. This "fail safe" design adds its cut -off
resistor.
When V26 draws plate
limiting
considerably to the reliability of the
the relay operates, opening the
current,
warning system.
alarm
Figure 1 is the circuit of an alarm normally closed contacts and the
buzzer
circuit.
used to monitor a 24- hour-a -day reIf the input signal falls below a precorder. This tape machine is fed from a
level, the relay drops out
determined
tuner to provide a continous off-the -air
alarm sounds. The time con, tant
and
the
check of a broadcast station's program
provide a ten -second
material. It can be used to monitor any of. R6 and C4 alarm sounds after
the
delay
before
continually operated amplifier or tuner.
of the input signal. This
When no signal is applied to the input the dropping
normal pauses in a radio
prevents
the
of the unit, the bias provided by R8
broadcast program from sounding a
and R9 cuts off V2b, and the normally
false alarm. If a longer time delay is
closed contacts of the relay remain
required, the capacity of C4 shou d be
increased. If a balanced line is to be
* Dark Hollow Road, Tinicum, Penna.
ELECTRONIc EQi-IP\IENT

monitored, a suitable bridging transformer, of course, must be added to the
input circuit.
With .R1 set at maximum, the sensitivity of the unit is high enough so
that a signal of 12 mv or greater will
prevent the alarm from sounding. The
relay will drop out if the signal level
falls to 4 mv.
The ratio of pull -in and drop -out
signal voltages can be controlled by
adjusting the relay armature spring.
To set up the failure alarm for operation, connect the input terminals across
the output of the amplifier to be monitored, and set the input level control, RI,
full on. Feed a tone into the amplifier
and adjust its level so that the minimum
acceptable signal voltage appears at the
output of the amplifier. A level 20 db
below the normal operating level is
usually satisfactory. Slowly reduce the
setting of RI until the alarm sounds.
The unit is now ready for use. The
alarm will stop as soon as normal
program level is fed through the amplifier.
If it is necessary to change the output level of the amplifier frequently,
adjustment of the alarm unit can be
made more quickly if R6 is shunted by a
1.0
µf capacitor and a switch connected
Fig. 2. Carrier failure or Conelrad in series with the positive lead of C4.
alarm.
Opening this switch will eliminate the
ten second delay while the unit is being
adjusted.
Figure 2 is the circuit of a carrier
failure or Conelrad alarm. It was designed to be used with a receiver in an

4?
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Just Married
To share a chassis: the PILOT 602 Stereo receiver and Multiplex!
advanced Multiplexer yet designed give you FM or
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
instrument for any system. The 14 control Stereo

preamplifier insures complete flexibility in reproducing 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

wr .o>.
äb

9C

92

9i

16

TUN

.,,
Jlì

Y;

..

S 1 C'

AM Monaural reception, FM /AM Stereo reception
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

Aver. Radio Corporation
37 -46 - 36th ST.

Long Island City 1, New York

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

.a
_

_:.m....r

dir

,....;

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
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Fig. 3. Alarm for amplifiers which are not in constant operation.

electrically noisy location. The local
noise level was so high that the a.v.c.
voltage produced by the transmitter
carrier was only slightly greater than
that produced by noise when the carrier
failed. This design is necessary because
most carrier alarms are not sensitive
enough to detect small changes in a.v.c.
voltage. It can also be used with receivers which do not produce enough
a.v.c. voltage on weak signals to operate other types of alarms. Its sensitivity is such that only a 0.5 volt change
in control voltage is required for reliable operation, and it can handle a
wide range of a.v.c. voltages. Its use
does not upset the normal operation of
the receiver.
The input of the unit is connected to
any convenient point on the a.v.c. bus
of the receiver. The negative -to-ground
voltage, which is developed on the bus
by the received carrier, is applied to the
grid of VIa. A positive-to- ground voltage is applied to the cathode of Via by
R7. R7 is adjusted so that Via justs cuts
off. For example, if the grid receives
a minus 15 volts from the a.v.c. bus
when the carrier is tuned in, R7 is set
to provide a positive 14 volts on the
cathode. This places the grid 1 volt
negative, with respect to the cathode,
cutting off the tube.
With Via cut off, there is no voltage
drop across its plate load resistor, R3.
Then bias on VIb is only the 0.75 volts
developed across R5 and the tube draws
enough plate current to pull in the relay.
44

The relay contacts are wired to the
alarm buzzer so that the alarm is
silent with the relay pulled in. When
the carrier goes off the air, the voltage
on the grid of Via is less negative and
current flows through its plate load resistor. This produces a voltage dr< p
across R3 which is negative at the plate
end of the resistor. As R3 is in series
with the grid circuit of VIb, it is cut
off and the relay drops out, sounding
the alarm.
R4 and Cl are used to provide a V2
second delay in the operation of the

relay so that instantaneous carrier
breaks, which might he caused by arc overs at the transmitter, will not operate the alarm. If these short carrier
breaks are to be monitored, R4 and Cl
can be omitted.
If the alarm is used with a tran tformerless receiver, an isolation transformer must be used in the power lire
cord of the set. The receiver's B -mint s
lead should be connected to the receiver
chassis, then this becomes the ground
point which is connected to the alar
unit.
To set up the alarm for operatio
tune the receiver off the carrier to e
monitored (and off any other station
and slowly turn R7 from its cathode
end to the point where the alarm sound
When the carrier is tuned in, the alar

use with a remotely controlled tape
machine used for making short radio
spot announcements. It can also be employed with banks of tape machines
used for tape duplication, or with power
amplifiers of paging and music systems.
The input to the equipment to be
monitored is amplified by Vib, rectified
by D2 and this rectified voltage is used
to cut off V2b. The output of the equipment is similarly amplified by Via,
rectified by D1 and cuts off V2a. When
both an input and output voltage are
present, both sections of V2 are cut
off, and there is no difference of potential between the plates of V2, relay Kl
does not pull in. When there is neither
an input or output signal, both sections
of V2 are drawing maximum plate
current and still no voltage appears
across the relay. If a signal is fed into
the equipment, and, due to some circuit
or operating fault, no signal appears
at its output, V2 is cut off, V2a draws
maximum plate current. This places a
voltage across the relay and it pulls in,
operating the alarm circuit.
When this alarm is used with a tape
machine having separate record and
playback heads and amplifiers, R11 and
C7 must be added to the circuit if a
momentary operation of the alarm is to
be avoided at the start and end of each
recording operation. Due to the spacing
of the record and playback heads, a
delay exists between the time the signal
is fed into the record amplifier and the
time the recorded signal appears at the
output of the playback amplifier. At
the end of each recording an equal
time delay exists between the end of
the recording signal and the end of the
played -back signal. The length of this
delay depends upon the tape speed and
the spacing between the heads. R11 and
C7 delay the operation of the relay by
the input signal long enough to prevent
the alarm from sounding when a recording starts and stops.
The values of RII and C7 must be
determined by experiment for each type
of machine and tape speed. The values
listed are suitable for an Ampex 350
operating at 71/2 ips where the delay is
about 0.25 seconds.
To place this alarm unit in operation,
(Continued on page 82)

.

.

will be silent.
The alarm unit shown in Fig. 3
used with amplifiers which are not i
constant operation. It was designed fo

Fig. 4. Power supply adequate for any
of the failure alarms.

AUDIO

DECEMBER, 1961

At last!

surple, p9sitive way to check speaker phasing...

A nuick,

NEW RCA SOUND-POWERED PHASE CHECKER
tee; no tubas. transistors or
flatteries! Powered entirely by soled waves, it checks phase
alignment of low aid mid -rangi weakers n stereo installat ons. hi -fi, public address system's. and Fp4 multiplex radio.
This remarkable new device

The RCA WG 360A Phase Checke- is designed to be used

with your VOM, VTiM or CRO. t consists of two receptor
u tits and a connecting cable. 1: check stereo phasing,
o ace one receptcr against frort cf left -hard speaker. Place
the other against right -hand sor ker and feed monaural
Music or audio ton= into sys-em. Move switch cn receptor
c its "In- Phase" aid then its
"Out -of- Phase" position; and
ncte which results in the higher

test instrument reeding. If it
occurs in "Out- ofPtase" position, reverse the connections

to

either speaker assembly.

The inexpensive RCF WG -360A

takes all the guessvaork out of
like
speaker phasing.
the simplicity, speed, and reiability of this iEw phase-

lull

clacking device.

Other outstanding RCA instrument values...

RCA VOLTOHMYST5

AUDIO GENERATOR

WA44C

WV-77E(10

$98.50'

of stereo hi -fi,
and p-a amplifiers, speakers, and
enclosures, with the RCA 141A -44C
Audio Generator. Sine wave and
square wave output over range of
20 te 200,000 cps. Less than one
quarter of one percent total harmonic distortion over range of 30
to 15,000 cps. Provision or inter
modulation checks.
Check

response

-

Available factory wired

&

RCA V -O -M KIT

KIT

Only $29.95*

WV- 38A(K)

Only $29.95*

with extra value! 0.25 volt and 1.0 -volt DC ranges. Response is flat to 800,000 cps on
2.5- and 10 -volt ranges. Easy to
read 51/2" meter. Non -breakable
sealed plastic case. Jacks located
below switches to keep leads out
of way. Spring clips on handle in

Separate 1.3 -volt rms and 4 -volt
peak -to -peak scales for accurate
low AC measurements. Measures
AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1000
megohms. Complete with ultrasr re probes. long flexible leads,
special holder on handle to store
leads.

The

Avaibble factory -wired

Available factory -wired & calibrated: 143.95*

&

calibrated: $43.95"

V -O

-M

hold leads.

RCA OSCILLOSCOPE KIT

Only $79.95*

WO- 33A(K)

Weighs only 14 pounds. Light
enough for "on the job" troubleshooting and servicing of black
and -white and color TV, radio, hi -fi
components, tape recorders, etc.
Ample gain and band -width for
the toughest jobs. Scaled graph
screen and internal calibrating
voltage source for direct reading
of peak-to -peak voltage.
Available factory wired

calibrated only.

&

calibrated: $129.95'

*User Pr;ce (Opt:onal)

The Most Trusted Name in Electronics

See them all at your

Authorized RCA Electronic
Instruments Distributor
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Hanging Hi -Fi System
HAROLD C. MANGELS (and wife)

Here's one solution to the problem of where to place high- fidelity components-hang them!

and his wife
became interested in building a component high-fidelity system as a natural adjunct to their interest in doing-itthemselves and in music. In their own
words, "We chose a hobby which we both
could enjoy creating, planning, and
finally listening" By planning each step
carefully, they assembled a stereo system which consists of an EICO HFT90
tuner kit, a Harman -Kardon Citation I
preamp kit, a Dynakit Stereo 70. a pair
of Bozak 207-A's plus matching enclusures. and a Bell stereo tape deck They
also have a "center" channel consisting
of a Pilot amplifier and a Jensen
THIS- DO -IT- YOURSELFER

Fig. 1. Front view of the system.

speaker
Of course these selections are clearly
related to their do-it- yourself orientation-almost all of the electronic components were kits and were built as a
family project They also built the enclosures for the Bozak speakers Finally,
they devised the ingenious method for
enclosing the system shown on this page
They installed their system in two
hanging cabinets, each one 4 -ft long and
12 -in deep. Instead of rigidly fastening
these cabinets to the wall, they hung
them on door hinges so that the components would be readily available for
servicing
The left cabinet contains the Dyna
anplifiers, a utility cabinet, the Pilot
center amplifier, and the Jensen center
speaker The right cabinet contains the
EICO tuner, the Harman -Kardon Citation I preamp, the Bell tape deck, and
provision for tape storage
The Mangels are true audiofans -they
are already thinking about their next
system. In their own words, "As happy
as we are with our system, we are already planning improvements. Perhaps
an improved tape deck, maybe multiplexing, or possibly the new Bozak midrange speaker"
Æ
*
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4196 E. 9th Lane, Hialeah, Fla.

Fig. 2. The right cabinet swung out revealing the unusually easy access to the components.

g. 3. Drawing showing how the right cabinet is mounted. The hinge for the left
cabinet is mounted in a similar manner on the left end of the cabinet.
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HOW TO BUY YOUR FIRST (OR YOUR LAST) SPEAKER SYSTEM
If you demand magnificent sound . .. undistorted bass to beyond the limits of
audibility -if you demand superb cabinetry
and decor flexibility (with five interchangeable grille frames that snap on and off to
then consider the
match any decor)

...

unique University Medallion XII 12"

Three -Way Speaker System. Medallion
owners stay Medallion owners. Lets look
inside the Medallion and see why.
-

ompare

UNIVERSITY
(in every price category)

against all other brands
-smooth and rich -from 28
cps

to

40,000

(±2db at 22,000 cps). And at your

fingertips, network controls to balance
the Medallion sound to match the acoustics
of your room-any room.
Amplifier requirements? Any amplifier
capable of delivering a modest ten clean
watts. Medallion dimensions? Only 24"
x 17" x 11 1/i" deep. Available with or
without base -for use as highboy or low-

fruitwood, mahogany and unfinished for
custom installations. And the Medallion
is the world's only system with "select -astyle" snap -on grilles. Want to change your
decor at some later date? The Medallion
stays where it is -all you change is the
grille! In Contemporary, Italian or French
Provincial, Colonial and Swedish Modern.
Medallion prices start at $139.95, without
grille. Grilles from $9.95. Base, $14.95.
Write for University's "Informal Guide
to Component High Fidelity," Desk R -12,

University Loudspeakers, Inc., White
Plains, New York.

boy. Finishes? Walnut, oiled walnut,

Integrated within its precisely- matched
cabinet are three superlative speaker components: the 12" high compliance woofer
that delivers bass frequencies down to
the very threshold of feeling; a newly engineered 8" speaker to assure you of
all- important mid-range impact; and the
Sphericon super tweeter for highs unlimited. Result: virtually uniform response

AUDIO

DECEMBER, 1961

For bookshelf speaker systems with astounding `big system' sound look into University's
RRL speaker systems.

For a solution to a really difficult space
problem, investigate the TMS -2 single cabinet
stereo speaker system.

UFII'VERSITY..
A Division of Ling- Tenæo- bought, Inc.

TIMELESS BEAUTY AND THE SOUND OF TRUTH
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SIGNAL SAMPLING
(from page 28)
The action so far is this : With no
input signal, the grid of Vsb is at the
same potential as its cathode. The tube
conducts strongly, and its plate voltage

CH.

L,10

R

TAPE COPYING
(from page 36)
when the tape is lying in a
pile on the floor. That doesn't work. I
know.
Final polish on the rig was to purchase an extra tape guide post from
Ampex (part no. 21- 0004), and mount
it in the exact position on the top plate
so the original tape could be threaded
from the supply reel across the guide
post, and in through the head cover retaining screw slot without rubbing
against the edge of the slot.
My friend in Quebec has duplicated
this set -up with equally satisfactory results. Being a bit handier with tools than
I, he has gone one step further and built
a motor-driven auxiliary take -up reel
for the copy tape. Seems he has an aversion to 2400 feet of tape (neatly?)
FORWARD
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cs

C7

D5

0-

MONO

is low -about 50 volts. When the 19,000 cps input signal to Vsa exceeds the

threshold value, V3b becomes biased and
its plate voltage rises. Because of the
high gain, the transition of Vsb plate
current from saturation to cut off is very
rapid and the plate voltage swings from
50 volts at saturation to almost 160 volts
at cutoff. A filter consisting of R, and
Cs allows only the d.c. component of
the rectified output of D, to reach the
grid of V,b, and the capacitor C, slows
the time of response of V3b to prevent
transients from reaching the switch
itself.
The stereo indicator lights up when
the voltage across it is 60 volts or more.
One terminal of the neon indicator lamp
is connected to the junction of R5 and
R, which maintains that terminal at
about 80 volts positive with respect to
chassis. When the plate of Vsb is at 50
volts to ground, the indication lamp is
across only 30 volts, and therefore does
not light. When Vsb is cut off its plate
voltage of 160 exceeds 80 volts by more
than 60 volts, and therefore the lamp
lights up.
The switching elements themselves are
silicon diodes. They also are controlled
by the plate potential of V,1). For the
mono signal, D, and D4 have a common
anode potential, maintained at about 80
volts by the voltage divider consisting
of Rs and
whose impedance is very
high compared to the signal circuits.
Their cathodes are separate, one going
to Channel A output and the other to
Channel B output. The cathode poten-

CH. A

`

c2

Fig 5. Composite
of pilot -controlled
.

stereo -mono
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g

Le,

D
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0

ZO CH.

D3

B

C4

D2

CH.

8

Ca

o

switch.

CI
V3.6

C3

-iI

V3b
NE 2
STEREO

INDICATOR

tials of D, and D4 can be varied by the
plate swing of Vsb acting through R,p
and R,,. When the plate of V, b is at
50 volts, the cathode of D, and D4 are
negative with respect to their anodes
and the diodes conduct. The signal path
through them is closed and the mono
signal is connected to both the outputs.
Conversely when Vsb is cut off, the
cathodes of D, and D4 are positive with
respect to their anodes and, therefore
the diodes are cut off. The signal path
through them is open and the mono signal is disconnected from the out put.
The stereo switching diodes, D, and
D5, are connected in reverse polarity,
therefore they conduct when the mono
diodes are open and vice versa. Thus
when no 19,000 -cps pilot subcarrier is

present at the input to the multiplexer,
the diodes D, and D4 conduct, setting
up a signal connection between the
mono -de- emphasis network and the output. At the same time, D, and D, are
made non-conducting, thus opening the
signal connection between stereo de-em phasis networks and output. Similarly,
when the 19,000 cps is present at the
input, the stereo connection is set up
and the mono connection is inhibited.

piled on the floor, but since he hasn't
sent me a photograph yet, I can't illustrate it.
The sharp -eyed reader may have
noticed two drawbacks to this scheme :
1. As described, one cannot _isten to
the original tape when it is being recorded. But even I could solve t at one;
the outputs from the Ampex were made
to feed two inputs each : the record input
on the Ampex, and a tape input on a
preamp. Thus it was possible to monitor
the tape being copied.
2. There is no way to listen to the
copy tape as it is being recorded, since
it doesn't cross a playback head. That's
right, there isn't, and in this technique
the Ampex functions like a macLine with
only two heads (erase and record -playback) instead of as a three-head machine. But after all, it's only a copy that
you can't hear. If it later proves to have

something wrong with it on playback, it
can always be recopied. I leave to the
true electronic geniuses the design of an

Conclusion

In conclusion, this multiplex adapter
circuit has been in production for some
time now. The product has proven itself
to be an excellent performer, its stability has been very good, no servicing
problems have arisen.
Æ

installation for an auxiliary playback
head to monitor the copy tape.
Now what does all this prove? Although the above description is specific
to an Ampex 960, the technique is not.
With a little ingenuity, the same technique should be applicable to any three head machine with separate record and
playback electronics. I await with interest the first description of the technique
applied to a Tandberg Model 6!
On the basis of maximum facilities at
minimum cost, I think the above scheme
has considerable merit. Of course, I'm
prejudiced! And what of the poor hi -fi
fan who only owns a two -head machine?
He had my deepest commiserations. But
then we should buy at least semi-professional equipment, shouldn't we?
Æ
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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 Hegeuran, director
of engineering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non -audible range. Consistent
with this basic design philosophy the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable "Citation Sound."
The qualities that make Citation III the world's best FM tuner
also make it the world's best FM /Multiplex tuner. The multiplex
section has been engineered to provide wideband response, exceptional 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 IH, 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 cartridge as a standard and the two D'Arsonval tuning meters, the

-

Build the Very Best

problem of IF alignment and oscillator adjustment are eliminated.
Citation III is the only kit to employ military -type construction. Rigid terminal boards are provided for mounting components. 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 packaging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on special component cards.
For complete information on all Citation kits, including reprints of independent laboratory test reports, write Dept. A -12,
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y.
The Citation III FM tuner -kit, $149.95; wired, $229.95. The
Citation III MA multiplex adapter-factory wired only, $89.95.
The Citations III X integrated multiplex tuner
kit, $239,90;
factory wired, $319.90. All prices slightly higher in the West.
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LUXOR MODEL MP410A
STEREO TAPE RECORDER
The introduction of a new tape recorder
on the U. S. scene is always the signal for
excitement amongst those who are interested in everything in high fidelity. The
average audiofan is completely curious
about anything new -he wants to know
how good it is, what it will do, how much
does it cost, and anything else about its
performance, reliability, apperance, and
background.
The question of appearance is answered
by the accompanying illustration, Fig. 1.
The unit is built with a gray- finished steel
top plate, with a darker blue -gray plastic
housing over the heads and switching
mechanism, with all legends molded into
the plastic. The reel hubs are silvered. The
mounting case is available in either mahogany or teak, and is very compact
measures 14% x 11% in., and has an overall depth of 61/2 in. including the mechanism. Plastic grilles on all four sides provide ventilation at the back, protection for
the two loudspeakers on the sides, and a
cover for the panel carrying the connecting jacks in the front, the latter panel
being removable to provide access to the
jacks.

-it

The Luxor MP401A is a four -track stereo
machine capable of either stereo or mono
recording at any of the three standard
speeds -71/2, 3%, or 1T/s ips. It accommodates 7 -in. reels, giving a range of recording times from 60 minutes on a 1200 -ft.
reel of tape at 71/2 ips in stereo to 8 hours
on a 2400 -ft. reel at 17/s ips in mew.
Operating controls as viewed from the
top include: a "joy- stick" lever operating
in a trident -shaped slot which turns power
on and off and selects the operating speed;
speaker selector switch, which permits the
use of either internal or external speakers
separately or both together; a tone control
operating on the internal power amplifier
but having no effect on the high -impedance
output receptacle; a track-selector switch
which permits the use of 1 (and 4) or 3
(and 2) in the mono mode, or tracks 1
and 3 (or 4 and 2) in stereo; an over -all
volume control operative in both record
and playback; separate -channel volume
controls which give complete control over
both channels in stereo work ; and the
second "joy- stick" lever, operating in a
T- shaped slot to control the tape motion.
In addition, there are four push buttons
three of them select the inputs for recording from either microphone, Ai ono, or
radio, and the fourth is the record button,

Fig. 1. Luxor Model MP410A stereo
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tape recorder.

interlocked with the tape -motion lever.
Whenever the operating lever is returned
to OFF after any recording operation, both
the record button and the source button
are restored to normal, giving complete
protection against possible inadvertent
erasure of already recorded material.
The connection panel at the front has
five receptacles accommodating the now familiar Hirschman plugs, (now -familiar
because they are used on so many European recorders). Two are for mono microphones, one being wired for a stereo microphone also; one for phono pickup; one for
radio tuner output to feed the recording
circuits and also feeding the output of
the recorder preamp to the input of an
external amplifier and speaker system; and
one for headphones. In addition, there are
two jacks which accommodate banana plugs
and feed an external speaker from the left
channel, two from the right channel, and
two which give a right plus left output.
This makes it possible to feed two external
speakers for the right and left channels
separately, and another for the "center
fill" channel when desired.
Recording level is shown by two EAM86
indicator tubes visible through openings
in the molded plastic escutcheon.
The microphone input impedance is 1
megohm, and a signal of less than 1 mv
gives full modulation; radio input also
has an input impedance of 1 megohm, and
full recording level is attained with an
input of 25 mv; the phono input has input
impedances of 1 megohm and 22,000 ohms,
with sensitivities of 300 and 2 mv, respectively.
The over -all weight of the recorder is
25 pounds; power consumption is 60 watts
at 117 volts, 60 cps -and the frequency
of the supply voltage is important with
imported recorders, since 50 cps is common in many European countries.
Circuitry
Each of the two channels employs an
EF86 in the first stage; one -half an ECC83
in the second stage with equalization supplied to its cathode circuit from the plate
of the third stage; and one -half an ECC83
in the third stage which feeds the recording head through a constant -current circuit for recording and feeds the output
signal to the radio receptacle in playback,
as well as the grid of the output stage, an
EL95, to drive the built -in speakers or the
external speaker jacks. One of the EL95's
serves as the bias oscillator during recording, operating at a frequency of 85 to 95
kes, according to the specifications, and
actually measured at 88 kcs on the machine tested. Plate voltage is supplied by
a selenium bridge rectifier, with fuses in
both the primary of the power transformer
and the a.c. side of the rectifier.
Practically all of the circuitry is constructed on etched panels, with the switching done on these same panels as actuated
by various operating mechanisms. The
headphone output is at a high impedance,
with an output of around 2 volts.
Performance
The first question usually asked about
performance is, "What is the frequency
response 1" This is not necessarily the most
important specification about a recorder,
but it is often considered so. The Luxor
410A records and plays back from a "flat"
input signal within +3 db from 40 to
17,000 cps at 71/2 ips; within ±3 db from
50 to 12,000 cps at 3% ips; and within
±4 db from 60 to 7000 cps at 17/s ips. Wow
and flutter measure approximately 0.1 per
cent at 71/2 ips, 0.2 at 3%, and 0.25 at
17/s. On the particular unit tested the
channel separation on stereo was measured
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Cabinart SPEAKER SYSTEMS'

outperform high-rated, higher priced systems
FREE 10 DAY TRIAL OFFER

You Must Be Satisfied Or Your

Money Back

Check These Cabinart

SPECTACULAR

Stand -Out Features

INTRODUCTORY OFFER

Maximum possible speaker

Buy

direct from Cabinart and
SAVE the difference!

mark

I

response

Expertly engineered and
matched
Newer low resonance
1/ Smoother mid -range
Less off -color tone
L_

Acoustic dampening materiel inside

3/4
thick
throughout

--

Plastic cane
grill cloth
Tuned double ducts

T. Canby says, "The Cabinart speaker system
is really an astonishing piece of equipment
its price which is an unbelievable $15
speaker

-

at
with
and enclosure, complete and integrated
an 8" speaker inside of quite extraordinary quality.
I am really impressed by the sound and by the
simple ingenuity of the entire construction." In
Audio, Yo¿'ember, 1961.
.

.
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Reprint of Mr. Canby's complete review of Cabinart speaker
systems is available on request.
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r

Haledon, New Jersey

$1500
Unfinished
Prices F.O.B. Factory

$22
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Cabinart Acoustical Eng. Corp.
39 Geyer St., Haledon, N. J.

Please ship the following to be used in my home for 10
understand unit (s) may be returned and

satisfied.

Cabinart Is One Of America's Largest Manufacturers of Speaker Systems and Enclosures
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at 38 db. Absolute speed variation is less
than 3 seconds in 30 minutes.
Tape handling is extremely gentle, and
except when the user deliberately attempts
to spill tape (by making a fast switch between fast forward and record /play) no
evidence of spillage was ever noted.

After making the usual measurements, a
portion of a stereo record was dubbed onto
the tape; then the record and tape were
started at the beginning again and compared in the usual "A -B" fashion with no
discernable difference. This test was conducted at 71/2 ips. At the intermediate
speed, some difference could be heard (the
record was a fairly new copy of "Camelot") ; even at 17/s ips there was much
less difference than we have learned to
expect from several other machines. If one
wanted to copy a collection of 78's, for example, 17/s would be perfectly adequate.
The next test was to record stereo off the
air, using a Citation III tuner and a
Pilot 200 stereo adapter. Results were
again satisfactory. We have heard rumors
of troubles with beating between the bias
frequency and the second harmonic of the

REALISTIC MODEL 210
STEREO POWER AMPLIFIER
The Realistic Model 210 is a stereo power
amplifier rated at 70 watts per channel.
Actually, we achieved nearly 80 watts
(each channel) without clipping over most
of the audio range, accompanied by excellent performance in terms of frequency
response, distortion, and stability.
Such performance dictates massive transformers. Those in the Model 210, including the power transformer, weigh about
14 pounds apiece. The output transformers
are special Acro units. The entire amplifier weighs 47 pounds. Yet all components
are neatly organized to form an attractive
and relatively compact unit.

Circuity
Most power amplifiers route the incoming signal through a voltage amplification
stage prior to phase splitting, while the
Model 210 feeds the signal directly into
a "long- tail" phase inverter utilizing a
12AX7. This is direct -coupled to a 12AU7
driver, which is RC-coupled -the only instance of capacitance coupling in the entire amplifier-to the KT77 output tubes.
The KT77 is a new type similar in its
power capability and other characteristics
to the EL34 and 6550. Output impedances
of 4, 8, and 16 ohms are provided.
The output stage is of the familiar
ultra -linear configuration, with the screens
of the tubes connected to taps on the primary of the output transformer. The feedback circuit is less familiar. Voltage feedback is taken from a tertiary winding on
the output transformer and goes to a
grid in the first stage instead of a cathode.
No feedback capacitor is utilized across
the feedback resistor, which is only 470
ohms.

Current feedback can be switched in
and varied in amount to provide variable
damping; output remains virtually constant while doing so.

The power supply uses 4 silicon diode
rectifiers in a full wave bridge circuit.
This witnesses the trend toward solid -state
diodes in place of vacuum tubes in power
supplies in order to reduce internal resistance and improve regulation. Although
such a supply is more difficult and costly
to replace when the time comes to do so,
the life and reliability of power diodes
are today considered such that the disadvantage in replacement is small compared to the advantage in performance.
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subcarrier frequency, 76 ke, but the sigh
bias frequency of the Luxor MP410A apparently eliminated this problem. The -e is
also the possibility, of course, that the
Pilot adapter does not have much i 6 -ke
output, but we had no other on haul at
the time for a comparison on this mac.iine.
Feeding the output to external speakers
gave good performance, although the 2watt power capability would not be adequate for low -efficiency speakers. With
normally sensitive speakers there is p enty

felt was a serious limitation to general use.
Except for the use of the Hirschman plugs
and receptacles, the machine now conforms
to U. S. usage quite nicely. And now that
the plugs are becoming readily available,
this should no longer be any problem at
all, particularly since the machine comes
equipped with three plugs which should be
sufficient.
One interesting feature is the possibility
of connecting both the recorder feed and
the recorder high- impedance output with
only one plug, using four separate shielded
cables. This eliminates the need for a
number of such cables when the recorder
is integrated into a typical home system.
On the whole, we believe this machine
to be an exceptionally fine value at its
price of under $300. It is compact and

of volume.
Background

If the Luxor is more ready fo the
American market than some other ne imports, it may just possibly be the esult
of the writer's visit to the factory d ring
a European trip last April. The usu 1 recording curve for European machine does
not match the NAB curve which is - tandard in the U. S., and some of the co :trols
differed from those we would hay: preferred. The early models of the m. chine
had only one built -in speaker, whit h we

relatively light, and it provides all of the
basic functions of a tape recorder satisfactorily without being unduly complicated
so as to provide a variety of undoubtedly
useful, but not really necessary, features.
Sorta like the "compact" version of a good
automobile-everything you need, no frills,
and an economical price.
M-26
hardware package but turned up in the
resistor package. All lead -lengths called
for in the construction manual were ample
except those emanating from Switch 3;
these were barely long enough, and an
extra half -inch on each would have made
construction easier. An 18,000 -ohm resistor was substituted for a 15,000 -ohm
one, which might puzzle the novice in the
absence of a resistor color code.
The manual supplies charts showing resistance and voltage to ground at each
tube socket pin. The writer found all
resistances "on the head" in his completed
unit, with two exceptions: (1) Pin 6 of
each 12AX7 measured about 227,000 ohms
instead of the 360,000 ohms listed in the
chart, but a reading of the schematic
showed that 227,000 ohms is right. (2) The
chart specifies a reading of zero at all
heater pins, whereas the reading should be
infinity; this is important, because if the
heaters are inadvertently connected to
ground, this will raise the hum level.
After the various controls were aligned
per instructions, the voltages were checked
and found to correspond quite exactly
with those in the chart, except for negative bias at the control grids of the output tubes. This measured about - 35 volts
instead of - 45 volts as specified in the
chart. Reference to the "troubleshooting"

selenium rectifier provides negativ bias
for the grids of the output tubes ai d for
the cathodes of the long -tail pha e inverter.
The power supply incorporate one
choke, which is housed in the sam case
as the power transformer. A su gistor
limits the initial voltage for abs t 30
seconds, thereby protecting the pow supply and output tubes against dest uctive
surges. The amplifier is fused at 5 amps.
Three controls are provided i. each
channel (six in all) for adjustme t and
balance of d.e. current through the utput
tubes and optimum balance of t e a.e.
signals fed to these tubes. A niet r, six position switch, and 60 -cps signal source
are incorporated so that the novi e can
make these adjustments without t ie aid
of special instruments or knowled;e.
A

Construction and Alignment

It took a slow, careful 14 hours o construct the Realistic 210. At that much
time was saved because all the 'oltage
amplifying stages are prewired on a
printed circuit board.

While no serious problems w: re encountered, a few things that c. ::e up
bear comment. A solder lug called for in
an early step could not be locates in the

I

."
...--

Fig. 2. Realistic
Model 210 stereo
power amplifier.
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THE FIVE FACES OF QUALITY

IThSIGN
MAT ERIAL
FABRICATION
APP EARANC
I Al

P ERFORMANC H;
If a product is deficient in any one of these five essentials,
"quality" is a hollow claim.

Let's see what AKG of VIENNA means by QUALITY:
Take one of their medium -price microphones, like the
D 19 B. This dynamic directional unit has a range of
40 to 16,000 c /s, and a music /speech switch. The front to- back -sensitivity ratio of at least 15 dB extends well
clown into the bass, where it's needed most. Baffling of
stray magnetic fields is 18 dB. Available for 60 or 200,
or 200.'Hi, Ohms. Sounds good in print? Well, in use it's
even better far beyond its modest basic price of $52!

-

DESIGN is

bused on a backlog of patents, practical experience in electronics and
acoustics, engineering, and creative thinking
-as in the fabulous $900 C 24.

MATERIALS

include the noble

metals and alloys, and stable plastics, selected for function and life, again as in C 24.

APPEARANCE shows quality- in
the trim, well proportioned shape (57/á" x
%o "), and sturdy elegance of the finish.

For details of other AKG products, see your
60 Danbury Road, Wilton, Connecticut.

AUDIO
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Now, how deep does this quality go?

First, feel the solidity and balance. Then note the Serial
Number. This number means that, back at the factory
(just as for every other AKG product from $27 to $900)
there's an individual response curve and inspection report on the personality of this D 19 B. (Your curve is
available at a slight charge).

FABRICATION

is strictly one by -one. The housing is machined; sensitive

elements are shock-mounted. The diaphragm
is individually centered by machine screws.
The whole AKG factory is a "white area ".
Quality control is strict and continuous from
drawing board and raw materials to the final
clog -tag performance test and packing.

PERFORMANCE ?

Just plug it
in and hear for yourself. Built for 20,000
hours of service, D 19 B can he depended

On

for years to come.

Dealer or write to Electronic Applications, Inc.,
Or phone us at (203) POrter 2 -5537.
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section of the manual revealed that normal
grid voltage should be 35 volts. Consultation of the Genelex specification sheet
on the KT77 showed a recommended grid
voltage of 38 volts with 500 volts on
the plate and 26 volts with 400 volts
on the plate. Inasmuch as the Realistic
210 puts 490 volts on the plate, interpolation indicates a value in the vicinity of
36 or 37 volts to be about right.
The novice may find himself confused
because the control called BIAS BALANCE
in the manual is labeled BIAS ADJUST
on the printed circuit board, and the
control called BIAS ADJUST in the manual
is labeled BIAS SET on the board. The
inner controls on the board govern the
amount of bias voltage applied to both
tubes, while the outer controls govern the
balance between tubes.
The meter indications are sharp and
accurate with respect to d.e. current flowing through the output tubes. But the
indication for optium a.c. signal balance
is quite broad. If the constructor lacks
access to an IM meter, it appears that
instead of relying on the meter indication
he can do as well or better simply by
setting the a.c. balance controls to their
physical mid -position. In our unit, this
procedure yielded results nearly as good
as those obtained with an IM meter.
During the initial hours of operation
the current drawn by the output tubes may
change appreciably, with a corresponding
need for readjustment of the various
controls. To avoid the possibility of the
output tubes drawing excessive current
during this period, it is advisable to let
them operate during the first few hours
with somewhat more bias than called for.
Extra bias is indicated by the meter
swinging to the left of the point marked
"A" on the scale. We made the mistake of
letting the tubes draw too much current
during initial operation, and one developed
a short between cathode and control
grid.
Performance

Judged by listening, the Realistic Model
right in with the very top -flight

210 is

power amplifiers.

It has the

ease, openness,

and transparency conducive to sustained
listening, without interposing an indefinable and fatiguing veil as some amplifiers
do. While it cannot transmute poor source
material into good, it makes it possible
to enjoy that which is good.
Measurments showed each channel capable of producing almost 80 watts between 50 and 15,000 cps without clipping.
At 20 cps the pre -clipping point was 70
watts; at 20,000 cps, 75 watts. Response
at 1 watt was fiat between 20 and 20,000
cps, and down 1 db at 25,000 cps, 2 db at
50,000, 3 db at 70,000, and 6 at 100,000.
Essentially the same response was obtained
at levels through 60 watts, except that
the 3 db point moved down slightly to

65,000 cps at 20 watts, 62,500 cps at 40
watts, and 60,000 cps at 60 watts.
The low- frequency limits were not determined because our audio oscillator
doesn't go below 20 cps. But examination
of 20 -cps square wave response revealed
very little tilt, so that it is reasonable
to assume that response extends below
10 or possibly five cps.
Ringing on square waves was absent
through 5000 cps. At 10,000 cps slight
ringing was discernible but was sinusoidal
and devoid of spikes and other indications
of instability.
With the bias controls adjusted properly
and the a.c. balance controls adjusted for
a compromise between lowest IM distortion at 1 watt and at 10 watts, IM was
as follows: Through 40 watts equivalent
sine wave power, IM measured about .2
per cent on each channel. On the left
channel, IM readings rose to .26 p r cent
at 50 watts, .32 per cent at 60 watts, and
.37 per cent at 70 watts; the corresponding
readings on the right channel were .32,
.40, and .52 per cent.
Only at high power levels did distortion
increase significantly with reduction in
damping factor (which improves the bass
response with certain speakers). At least
through 10 watts, the increase was trivial;
at 10 watts, IM rose from about .2 per
cent to slightly under .5 per cent as the
damping factor was changed from maximum (over 10) to minimum (below .5).
At 40 watts, however, IM rose to about
2 per cent at minimum damping.

The signal -to-noise ratio at 60 watts,
rated 90 db by the manufacturer, measured
95 db. Yet when connected to a highly
efficient speaker system in a horn enclosure, slight hum could be heard within
a few feet of the speaker during nighttime quiet. Under prevalent listening

conditions, however, the hum was masked
by other speaker and room sounds.
Sensitivity is rated at 1.5 volts for 60
watts output, with a maximum difference
of 1 db between channels. The writer
measured 1.3 volts sensitivity, with virtually no difference between ehannels.
Crosstalk, rated at 60 db, instead
measured about 45 db at 1000 cps and
48 db at 50 cps. It became
34 db at
10,000 cps and
32 db at 20,000 cps.
This performance, while below specifications, is still more than adequate for
effective stereo separation. The 210 might
be inadequate if each channel were used
for different program material piped to
different rooms. Even so, the writer could
hear crosstalk only when the speaker
was operated at a level that most persons
would probably consider excessive.
To check stability under capacitive loads,
a 1 µf capacitor was placed across the
16 -ohm terminals, and square waves were
fed into the amplifier. No sign of instability was evident with this large a
capacitive load. All that happened was
a slight increase in response above 10,000
cps, followed by a sharp fall above 30,000
cps.
In these days when presentable audio
components, including power amplifiers,
are often kept in the open rather than
hidden in cabinets or closets, it is important that the power transformer run
quiet and not too warm. Mechanical hum
of the power transformer in our unit
could be heard only within a few inches.
After several hours of operation, the
transformer remained well below the temperature that would burn a careless hand.
A husky power transformer inevitably
produces enough external magnetic field
to justify caution. It appears advisable
to keep the Model 210 amplifier at least
three or four feet away from other components and from signal- carrying cables
to the preamplifier.
M-27

THORENS FOUR -SPEED
TURNTABLE MODEL TD -124
The Thorens Model TD -124 is a four speed turntable which incorporates an accurate stroboscopic method for checking all
speeds, a unique fine -speed adjustment, a
spirit level plus means for adjusting level,
and a removable (and replaceable) wooden
arm- mounting board. In addition, by means
of a rather simple device, it is possible to
hold the record stationary while the massive turntable continues to rotate. Because
of this it is possible to place the stylus at
a specific location on the stationary record
and, by releasing a lever, have it instantly
at proper operating speed. All of these fine
features are mounted on an unusually
heavy, cast mounting plate. It only takes
a brief glance at the underside of this turntable to be convinced of its ruggedness.
In reality, the TD -124 is not a new turn table-in fact it has been widely available
for some years. Nevertheless, its features
and performance are just as impressive
today as they were when it was first introduced. Fig. 3 provides an over -all view of
the TD -124 with an Ortofon phono arm
and cartridge installed on the mounting
hoard. More about them later.
54

Fig. 3. Thorens TD -124 four-speed

turntable with Ortofon SMG -212 arm and Ortofon
stereo cartridge.
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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
infinite 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 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 RangerParagon. 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
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.

A

THE MADISON

THE DALE

HIGH QUALITY, LOW COST COMPACT LINEAR -EFFICIENCY SYSTEMS

THE LANCER 33
It 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
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
AUDIO
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Los Angeles 39, Calif.
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The Cartridge

Fig. 4. Thorens TD -124

turntable with platters removed.

The Mechanism

The heavy -duty induction motor is isolated from the mounting structure by means
of rubber shock mounts. In addition, it
drives the speed -selecting idler by means of
a flexible belt. This arrangement prevents
the motor from imparting any unwanted
rotational or vibrational motions, which
means lower wow, flutter, and rumble.
The speed-selector idler, which is driven
by the motor, is four -stepped to provide the
required four speeds. The appropriate speed
is transmitted to the turntable by means
of a rubber idler. Speed change is effected
by raising and lowering the speed-change
idler. When the speed selector knob is rotated, several simultaneous actions occur:
(1) A eam is rotated which turns power on,
(2) Another cam surface raises or lowers
the speed -change idler to the appropriate
height, (3) A lever is moved which pushes
the rubber drive idler into position against
the proper shoulder of the speed -selector
idler and the drive surface of the turn-

table.

Once in motion, fine -speed adjustment
is effected by rotating the inner portion of
the speed -selector knob so that the stroboscopie pattern remains stationary, as viewed
through the window at the front of the
turntable. Rotating this inner knob rotates
a metal bar within the speed -change idler.
This bar, in conjunction with the small
magnet just to the left of the speed -change
idler (as can be observed in Fig. 4), acts
as an eddy brake.

ORTOFON SMC -212 PICKUP
ARM AND MODEL SPU /GT
STEREO CARTRIDGE
Manufactured in Denmark by the wellknown Danish firni of Ortofon, the SMG-212
Pickup Arm and the SPU /GT Stereo Cartridge are an extremely fine pickup system.
The arm is designed to accommodate the
European "G" shell, which has become so
familiar to us in the SME and Neumann
arms. This shell is designed to take standard cartridges of all makes which weigh up
to 19.3 grams. The arm features static balance in all planes so that the turntable
may be tilted up to 30 deg. before any
tracking difficulties arise. The stylus force
is adjusted by rotating the counterweight
at the rear of the arm. A graduated scale
on the counterweight indicates the stylus
force in grams. When checked, the stylus56

-an

The turntable comes in two see ions
eleven- and-a -half pound cast -iron ain unit
and an aluminum platter on top f it. The

aluminum platter is covered with a rubber
mat and contains a pop-up 45 -rp . spindle.
It is because of this light-weight luminum
platter that the previously described cueing
function is accomplished; it is ifted up
and away from the east -iron pl tter and
thus remains stationary while th massive
platter continues to rotate. In ' ig. 4 we
can observe the shaft, and the ba bearing
at the end of the shaft, on which the turntable platter rides. Note also t . : stroboscopic patterns on the undersi i. of the
platter. There are two sets of . tternsone for 50 cps and the other fo 60 cps.
All that is required to change t e set of
patterns viewed is to flop over he little
black piece of metal screwed over the viewing window shown in Fig. 4. n addition, all that is required to e age the
voltage accommodation of the
it is to
unscrew a small screw from one hole and
screw it into another hole. It is s simple
as that.
.

i

:

The Thorens Model TD -124
a very
fine platform for a record, which after all
is what a turntable is supposed ' i be. Because of the accurate stroboscopic patterns,
all speeds are quite accurate. ! ow and
flutter are less than 0.1 per ent, and
rumble was better than - 64 db All this
adds up to an unusually fine tur i table for
less than $100.00.
M -28

force gauge was revealed to be quite accurate throughout its entire range. : all bearings are used for both horizonta and vertical pivots. Electrical connection from the
plug -in shell are made by mea i : of two
pairs of color -coded insulated le ss. These
terminate in a miniature 7 -pin socket in
the base of the arm. Two 4- oot long
shielded cables with phono plug for the
amplifiers and a common 7 -pin plug for
the arm socket is supplied. A separate
ground wire is connected to the a
ground
and may be used to ground the urntable
to the preamplifiers. The arm is normally
delivered mounted on a wooden anel corresponding to the Thorens T 124 and
TD -121 turntables. Tested with t : Ortofon
SPU /GT Cartridge, the SMG -212 exhibited
no resonance down to 10 cps, 'e bottom
limit of our test record. The ma facturer
claims that the resonance with this cartridge is below 8 cps.
I

The Ortofon Stereo Cartridge Model
SPU /GT is a moving -coil cartridge which
is supplied integrally mounted in a "G"
type shell. This means it will fit only the
Ortofon, SME, or Neumann arms. The manufacturer notes that a universal type will
be available shortly. In the shell provided,
one need only plug the SPU /GT into the
Ortofon arm and adjust stylus force.
In testing this cartridge, we made use
of the new CBS Labs test record mentioned
by Edward Tatnall Canby elsewhere in this
issue (Record Revue). Using this record
and a General Radio Graphic Level Recorder, we were able to ascertain that the
Ortofon SPU /GT is an extremely fine performer. Using a load of 100,000 ohms and
a stylus force of 1.8 grams, the frequency
response was within 21/2 db from 40 cps to
20,000 cps. In reality, this response is somewhat better than would be indicated by
those bare numbers. First of all, the frequency run was continuous. That is, it
sweeps continuously from 40 cps to the
20,000 cps limit. It is a decided improvement over the spot frequency method previously used in that a resonance, or sudden
peak, between spot frequencies is not
concealed. There were none in the SPU /GT.
Secondly, the load called for by the manufacturer is 50,000 ohms instead of the
100,000 ohms used. Unfortunately we were
not able to rerun the test with a 50,000 ohm load. However, it is reasonable to assume that the frequency response would
have flattened out somewhat if that were
done. Another interesting facet of this response curve is that the left and right
channels produced the same curve within a
maximum deviation of 1 db. Channel separation was 25 db at 1,000 eps, 22 db at
10,000 cps, and 15 db at 20,000 cps. At 5
em /sec the output was 15 mv. Vertical
compliance was 10 x 10 -6 cm/dyne and lateral compliance was 2.85 x 10 -6 cm /dyne.
In order to see whether increased stylus
force would make any significant difference, we re -ran the test with a stylus force
of 3 grams. The only difference we achieved
was a slight smoothing out of some of the
curves, nothing very significant.
Although frequency runs and the like
are very important in evaluating a cartridge, to us the important part of testing
is to listen to the cartridge as it reproduces music. Happily, with the SPU /GT,
this test bears out the "more scientific"
tests. It is an unusually transparent cartridge with no audible idiosyncrasies. At
its price of just under $50.00, including a
high -quality diamond stylus, the Ortofon
SPU /GT is well worth considering by any
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SCHOBER ORGAN

AT -1 AUTOTUNER
The interest in kits has developed over
the past four or five years to the point
where the advanced hobbyist has worked
his way through simple amplifiers and
tuners up through all the more complicated
kits and finally arrived at the point where
he feels that his equipment is no longer
subject to improvement. If build he must,
he is likely to turn to the organ kit as the
next logical step.
Assuming that he has completed one of
the several kits on the market, he is faced
with the problem of tuning the organ. This
is not particularly difficult if there is a
well-tuned piano in the house, but if such
were the case it is possible that the organ
would never have been built anyway. One
must, therefore, find some sort of device
which will permit him to tune the organ

accurately throughout its entire

AUDIO
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THE NEW

Records show no

discernible wear,
keep their

fidelity through
hundreds of

playings on
this unique
...

the 4 -speed Electro-Acoustic 7000
Tracks at less than 3 grams
series stereophonic record player with diamond stylus is certified
to apply less than 3 grams tracking pressure. Your fine recordings
show no discernible wear or tonal deterioration even after years of playing. Its laboratory- tested pickup maintains
perfect fidelity and incomparable realism throughout the entire recorded range.

p I aye r

The dynamically -balanced 4 -pole, 4-coil motor and turntable, the micro-honed motor spindle, precisely machined
bearings, and the custom -fitted turntable drive limit rumble to -40 db, wow to less than 0.15% RMS and flutter
to 0.06% RMS (better than NARTB standards). Turntable speed is certified to be within ± 1% of absolute.
$69.50 Audiophile Net. Write today for free illustrated literature and the name of your nearest dealer.

ELECTRO -ACOUSTIC PRODUCTS COMPANY

CERTIFIED QUALITY
Each record player is laboratory tested and is sold with a
written test report coded to the serial number of that parliculer

2135 South Bueter Road, Fort Wayne, Indiana

specification limits.
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record player, certifying that performance is within
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Fig. 6. Corn lete schematic of the Autotuner.
Fig. 5. Panel

appearance of the Schober
AT -1

Autotuner.

even assuming that he can get WWV's
440 -cps transmission for the A above middle C. This will take care of all the A's,
but unless the builder has absolute pitch
or a remarkably developed sense of pitch,
he is not likely to arrive at a well-tempered

instrument.
One can, of course, secure a complete
set of twelve tuning forks, but these are
likely to be quite expensive. He can use a
phonograph record for tuning, but this
demands a high degree of accuracy in the
speed of the turntable.
The Schober AT -1 Autotuner, Fig. 5,
provides a simple solution for the organ
owner who has just completed a kit and
wants to perform the initial tuning. It is
also useful to the owner of a factory -built
organ that might need occasional retuning.
We can also see how it could be useful to
the piano tuner who never quite mastered
the intricacies of tempering in the traditional manner.
The Autotuner is an accurate stroboscopie device which enables anyone, with
no skill or previous experience, to tune
a frequency- divider type of organ in a
minimum of time. Schober, Baldwin, Lowrey, Kinsman, Minshall, Estey, some Electro -Voice models, and a few others are of
this type. Organs of the Conn, Allen, and
Artisan type can be tuned with the Auto tuner, by somewhat more time is required.
The accuracy remains the same, however.
Principle of Operation
The Autotuner works on the principle
outlined in Mr. Herlocker's article on page
30 of this issue, although it differs in
detail. The Autotuner consists of a stroboscope dise revolving at a speed of one
revolution per second, neon lamps to illuminate the disc, and an amplifier to
drive the lamps. The schematic is shown
in Fig. 6. The input may be obtained by
a suitable electrical connection to the
organ output amplifier, or a signal may
be picked up from the organ's loudspeaker
by a microphone, which is furnished, and
fed into the amplifier.
In operation, the signal is fed into the
Autotuner amplifier and one note-the
tuned to
second G below middle C
make the outer stroboscope pattern stand
still. This pattern, marked G, has 98 lines,
and when illuminated by a tone having a
frequency of 98.00 cps, the pattern will
be stationary. Because of the ratio be-

-is
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tween adjacent notes on the empered
scale, it is impossible for a str boseope
disc to have patterns for each of the
basic twelve notes on the seal if the
speed of the disc is constant. For example, for middle C the disc ould require 130.8 lines; only the G's and A's
have frequencies of integral nu bers.
However, if two notes are so ded together, the resulting beat note between
them is of such a value that st oboscope
tuning can be made feasible. For emample, the G above middle C h s a frequency of 392.0 cps and G# is
5.3 cps,
giving a beat -note frequency of 3.3 cps.
has
23
The stroboscope dise
lines the pattern will stand still when the GI i in tune.
There is an error here of 0.3 e s, which
at this frequency is less than 0.1 er cent.
The next ring on the dise has 25 lines,
while the beat note between
(415.3
cps) and A (440.0 cps) is 24.7 e s, again
giving an error of less than 0.1 l' er cent.
However, the two errors are op osite, so
that A is tuned exactly to 440 ps. Con tinuing up the scale, the error v ries plus
or minus less than one cycle p r second
for every note in the octave, a d this is
better than 0.14 per cent max m.
With a frequency- divider org n, there fore, the entire instrument can e tuned
accurately in less than 5 min es, with
complete assurance that the te ering is
correct. With other types of o ans, the
higher and lower octaves must be tuned
against the one that is now kn n to be
correct, using the beat notes between
octaves.
Kit Construction

The Autotuner is a simple two -tube
amplifier intentionally designed to over load and clip so as to generat the beat
notes between the adjacent f quencies.
The amplifier drives the neon t bes-f our
of them being used to illuminat the disc
uniformly, and the disc is driv by a 1rps synchronous clock motor, s. that the
accuracy of the organ tuning i equal to
that of the power line frequent' which is
well controlled by the power c. pany so
they can interconnect power s stems between cities as necessary to distr .ute loads
-and so they can sell electric i ocks.
The dise itself has twelve i ands-the
outside one for the first G, and t e remain ing eleven for the beat notes b tween adjacent notes. The amplifier is assembled
on an etched -circuit panel, and he job of

construction should be done easily in two
hours, with time to spare. The entire assembly is mounted on an etched aluminum
panel and enclosed in a plastic ease which
measures 5% x 7 x 21/2 in. deep.
This is undoubtedly the simplest and
most inexpensive tuning device available
-some of the really elaborate ones run
into the hundreds of dollars -yet the accuracy is as close as could possibly be desired.
M -30

OTL AMPLIFIER
(from page 21)

R19 100,000 ohms
B20 5100 ohms
B21 470,000 ohms
R22 1000 ohms
R23 560,000 ohms
R24 1000 ohms
R25 470,000 ohms
R26 1000 ohms
B27 1000 ohms
B28 51 ohms
R29 match pickup
R30 2700 ohms
B31 100,000 ohms
R32 100,000 ohms
R33 130,000 ohms
R34 2700 ohms
B35 130,000 ohms
136 2700 ohms
B37 100,000 ohms
B38 100,000 ohms
R39 250,000 ohms
140 250,000 ohms
R41 250,000 ohms
B42 250,000 ohms
B43 1 megohm
R44 100,000 ohms
R45 1 megohm
R46 47,000 ohms
R47 ,10,000 ohms
R48 2700 ohms
B49 27,000 ohms
R50 Compentrol
R51 68,000 ohms, 2w
R52 68,000 ohms, 2w
B53 1 megohm
R54 i megohm
R55 1 megohm
B56 1 megohm
B57 1 megohm
R58 1 megohm
B59 30,000 ohms, 2w
R60 30,000 ohms, 2w
B61 8200 ohms, 2w

AUDIO

C15 0.lµf
C16 1250, 250v
C17 0.1µf
C18 0.1µf
C19 500, 6v
020 0.02µf
C21 0.02µf
C22 0.1µf
C23 0.0020
C24 0.004µf
C25 0.008µf
C26 0.02µf
C27 0.05µf

C28 0.03µf

C29 0.02µf
C30 220pf
C31 0.0020
C32 0.0020
C33 0.02µf

Cu 0.lµf

C35 0.10, 600v
C36 0.1µf, 600v
C37 125µf, 350v
C38 20µf, 350v
C39 20µf, 350v
C40 20µf,150v
C41 20µf, 150v
1
3 amp
L1 UTC S-30
T1 221134
VI 6AU6
V2 6AU6
1'+

173
174

NE-2
6ALT6

6AS7
6AS7
12AY7
V8 12AY7
V9 6.3v pilot
V20 6X4
Vii OB-2
CR 1-6 SD-94
V5
V6
V7
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Model SM -Q300

SUPERB
TONE

QUALITY !
17W + 17W STEREO

It

is

AMPLIFIER with AM -AM -FM TUNER

derived from the new circuits

amplifier with powerful output
wonderful
and
distortion -free tone quality is
now offered with pride. SM -Q300 is provided
with a number of new circuits. For example
1. Switching from stereo to monaural and
vice versas has been made continuously
variable. Switching from one purpose to
another and the adjustment of the stereophonic sense have become possible with a,

A new stereo

single knob.
The phase reversible circuit is entirely
unique to the PIONEER ; it has reduced
distortion to minimum.

3.

4.

The use of silicon diodes with superb regulation for the power supply circuit has
greatly stabilized the output.
The adoption of high- characteristic scratch
and whistle filters has made it possible to
reduce unpleasant noise without in the

least sacrificing hi -fi tone.
While its performance has thus been improved
markedly, its design has also been improved to
make it beautiful and attractive. SM -Q300 is
positively certain to be completely satisfactory
to you in its tone quality, performance and
design.

Specifications:
19

Electron tubes and

6

Inputs and gain MAG PU 3.4mV, MIC 4mV, XTA-

germanium diodes

Tuner left
Tuning range: MW 535 to 1,605kc, SW 3.8 to 12Mc

Practical sensitivity:
MW 100;íV (iMc, output 500mW, at 30% modulation)
SW 100,aV (7.5Mc, output 500mW, at 30% modulation)
Tuner right
Tuning range: MW 535 to I,605kc, FM 80 to 108Mc.
Practical sensitivity: MW identical with Tuner
FM 10 ¡eV (95Mc. output 500mw, at 30,9ó modulation)
Audio section
Circuit: 6B05p.p. 2.channels
1

PU

35mV

TAPE (PLAY) 160mV, AUX 160mV

Equalizer: NF type, RIAA curve
Output: For speaker -4, 8, 16 ohm (each channel), center
channel terminal, tape recording terminal
Output power, 17W X2
Undistorted output power::I5W X2(distortion bellow I% at I KC(
Response: 20 c/S to 50 kc, ±1 db (main amplifier section, at
500mV output)
Outer dimension: 18 1/2 (W) v 14(0) X 5 1/2 (H) inch
Weight: 26.61 Ilbs

5

Otowacho 6- chome, Bunkyoku, Tokyo, Japan

PI ONEER ELECTRONIC CORPORATION
AUDIO
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non- musical highest tones up to th t famed
20,000 cps top, there are no au ibly un:

AUDIO

ETC

(from page 14)
gers and what -not. I find the compliance
ratings in the new third-generation cartridges interesting. Given the compliance
figure applied to each type of cartridge in
a line, you can practically infer the major
thinking of the cartridge designer, both
as to the innards of his cartridge and as
to his expectations in the way of probable
use in the public domain.
The new third-generation cartridges
have upped compliance by a whole order.
That is, what used to apply only to the
delicately de luxe models of the second
generation cartridges now appears in the
"regular," non-integrated third- generation
models. The new basic standard is no
longer 5 -6 but 9 and higher, the former
top figure. Just look at our ads and you'll
see for yourself. Amazing. I'd be scared
to touch one of them with my big, crude
forefinger. And yet you'll find that this
ultra -complaint stylus is going to be everywhere on the better cartridges during the
third generation's coming span of existence.
We are only at the beginning, so far,
however. The ads have had their say,
now the production is talking big, but in
most eases, probably hasn't got very far
yet. (It always happens this way. We outtalk our own abilities in sheer enthusiasm
and wind up with huge ads and no production in sight for months! Good sign
of faith in the future, anyhow.) And so,
while the second -generation cartridge still
holds its sway almost unchallenged except
in the ads, let me note briefly my experience
with a couple more of these, offering quite
different philosophies within the breed.
Fairchild 5M-2
Now here is a typical second- generation
cartridge, if I may say so, showing the
general characteristics of the breed and
yet offering its own peculiar latitude of
individuality. There's plenty of room for
that within each generation. Like most
lines, this one appears in several variants
and allows for differing stylus types, as
per above. I got two SM-2 models from
the generous Fairchild people, the cartridge itself on the loose and its alternative
integrated form -in this case an identical
cartridge but ready- mounted and wired
in the special anti-skate arm (Fairchild
500). I've been using both, and indeed

have compared my own arm-and -wiring
(via professional help) with Fairchild's.
No important difference in electrical effect,
I found to my relief. I didn't do too
badly.
Sound! Let me say at once that whereas
among the first- generation stereo cartridges, for all their claims, there were
sounds which left me distressed and
amazed, among these second-generation
items there is only a remanent micro- factor
to be considered, at least among those I
have tried. Differences-yes. But microdifferences, all things considered, where
there were clear macro-differences between
the earlier models. Nasty, ugly, unaccountably poor sounds. Not now.
Thus from the beginning I have not
had the slightest musical complaint to
make concerning the Fairchild SM -2 sound.
It is indeed silky, smooth and unobtrusive.
Maybe a compliance of 10 instead of 5
might improve a few ultra -loud inner groove passages here and there-hut for
that we'll have to wait a bit. I will, anyhow. At least within the range of my own
ears, which mercifully do not hear the
60

pleasant peaks or shrillnesses,
soggy bass, an effect noted o
other cartridges once it had bee
cally pointed out to me. For
being, until a generally higher
comes along, this sound is a pr
achieved current perfection, ant
that. Perfection for the musical

or any
a few

specifihe time
VI
rd

ctieallythat is
listener,

anyhow.
As for the anti -skate feature, he sidewise outward pull on the 500 a .. which
compensates for the known drag inwards
as the arm tracks the record, I'.. not too
good a judge of its effect since . y equipment -like so many people's
ds to be
wobbly and on the loose, of the s rt where
you put a match book under o e corner
to level things up. Don't get me wrong
my styli very rarely skip groove But, if
Fairchild is right, I probably do wear
one side of the groove worse han the
other and get more distortion on . y right
channel than on my left, due to drag.
That is, when my table is approximately
flat on its base. Matter of mie o versus
macro again, I guess.
Anyhow, the 500 acts very properly
for me, undoubtedly aiding t . t right
channel response all the while, ., d I notice the anti -skate factor mainly hen the
stylus is lowered onto the outer edge of
the record -then, it tends to slid outward
under the fingers a bit. Odd f eling. I
also found one over-cut record in hich the
500 jumped grooves backwards (i.e. repeated) at several points. Jus out of
curiosity, I tried tipping the w .le table
in the other direction. I had .s lift it
two or three inches before tee stylus
would consent to move onward. Irobably
didn't prove anything except hat the
record was defective.
One important point of interest which
I am sure can be honestly sta ed here.
The Fairchild design philosophy is ideal listie in a professional way, : ssuming
that a top -quality cartridge s ould be
used only with top -quality associa d equipment and should be so designed throughout. We've run into this rock solid attitude ninny times before, an it can
elicit nothing but professional : pproval.

-te

-
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Standards. Therefore I cannot criticize
Fairchild's cartridge when it pi ks up a
certain amount of hum from a 1 w- prieed
and somewhat elderly turntable . n which
I mounted it. Technically, I had n business
doing so. But the hum was there particularly at the spot right over the .. otor-no
doubt about the source, or most of it.
Solution! Go get a decent moto
However, I must note that anther and
equally fine cartridge placed in the very
same spot picked up no hu
at all.
Cynical designer! That one obvi usly put
no trust in the dopey human be ngs who

buy expensive pickups, and prep red himself for the very worst! Fairch ld could
easily say-and will say -why . esign a
beautiful cartridge and then sm;ar it all
up with record-changer -type true ties? In
this respect, I really do agree
th Fairchild and, in fact, I have continued to
use the 500 arm for some time no in spite
of that slight hum, being too pr occupied
with other matters to do a e ange of
tables and yet wanting to keep he Fairchild going strong on my revie records.
Just get yourself a good ste eo table
before you buy your SM -2 or 500 . rm, and
you'll be in the clear.
Stanton 381

Speaking of micro and macro, I wish
to note a brief experience with he flexibility of those self-inflicted ter s on my
own personal listening. How great is great?

How small is small?
For a good while I had been using a
Pickering 380 cartridge (another second generation model, its "V- Guard" stylus
assembly succeeding the Pickering TGuard arrangement and its associated cartridge design). When the alternative Picker ing-or should I say, Stanton- Calibration Standard model came out, the 381, I
figured I'd be curious to see if I could
notice the difference, by ear and in casual
listening. Given the micro -tolerances of
the second- generation cartridges, I didn't
really expect to be able to tell. After all,
I'm basically a musical listener, who forgets most of the time to watch for peaks
and dips and IM in favor of musical
things like appogiaturas and dominant
sevenths.
Well, the difference is clearly micro.
clearly. That is, I heard
But I heard
it on a quiek A -B. No question at all, the
381 sound was noticeably cleaner, sharper,
more limpid, the bass crisper (so it seemed
to me), than via the 380 used in identical
circumstances. But, to preserve the micro
aspect of this, I must note that after
five minutes of interesting stereo music,
well played and well recorded, I doubt
very much if I could possibly tell you
off the bat which of the two cartridges
might be in use. Micro, definitely. (A
macro -difference shows up clearly and
continuously in spite of the music. Clearly
for me, that is. It's a very personal world,
this one.)
A lovely cartridge, and it is now one
of my standard all -use work -horses, with
grateful thanks to the maker. Virtually
impossible to damage, these 380 models,
easily re- stylused, quickly installed, working well in practically any environment.
Only two further points of interest.
First, I note the claimed channel separation chez Pickering as 35 db. No qualifications in the way of tolerance, nor of
frequency, but that claim is really high.
Impressive. Now, Fairchild puts it a different way. 20 db separation, but specifically within plus or minus 2 db and from
20 to 15,000 cps. Having seen a General
Radio run on another rival cartridge,
which showed an immense loss of separation above 10,000 cycles, I can see that
Fairchild isn't talking doubletalk. On the
other hand, Pickering clearly has something pretty good, to be able to put down
that high figure of 35 db. Separation is
important in stereo, to put it mildly.
My shrewdest guess: both of these cartridges are unimpeachably excellent in this
respect and there just ain't no problem.
Not until a fourth- generation model appears with 100 db separation, 0 to 50,000
eps, plus or minus .01 db.
Second, an interesting side -note. The
earliest of the three Japanese viscous damped arms that I converted to dynamically balanced stereo some years ago (with
the damping mostly removed, plus adjustable sliding weights) happened to be
the arm into which I first plugged the
Stanton 381, in my standard interchangeable mount. Immediately there was a
terrible oscillation, down in the bottom
bass-an arm- resonance coupling of some
sort. Oddly enough, the 380 had not produced it, nor had any other pickup. I
tried the 381 quickly in another arm, a
later model: no oscillation at all.
So out went arm 1, for ever. The other
two, no doubt with slightly different
masses and resonance points, still serve me
well and without this particular oscillation. Curious how improvements in one
area introduce, or show up, previously untroublesome factors in other equipment!
(Continued on page 85)

it-

AUDIO

DECEMBER, 1961

SINGULAR

EED

... one the alpha, one the omega; both by
Westminster-and without both, even the most
extensive Stereo library is decidedly lacking.
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ELECTRONICS: MUSIC TO THE BALLET.
Never available until now, this historic sonic
innovation is Remi Gassman's electronic ballet,
created without orchestra and danced by the
New York City Ballet under the direction of George
Balanchine in its 1961 premiere. Unlike anything
you have heard before, this is electronic music that
goes far beyond the usual limitation of nature sounds
and musical instruments. This is the art of music
emancipated from human limitations ... lifted to new
horizons where the ear hears sounds as never before.
Music created by Gassman in collaboration with
Oskar Sala in his electronic sound studio.
XWN 18962 (Mono) $4.98 -WST 1.1143 (Stereo) $5.98

TESTING TESTING TESTING: Not a "sampler ",
but a precise testing tool, containing material not
available on any other record. Created by
Westminster to provide sound engineers, technicians,
and stereophiles a definitive check on stereo
equipment and a guide to corrective measures. You
can accurately check -and correct-frequency
response, separation, dynamic range, channel phasing,
turntable wow and flutter and stylus tracking. Tests
include: (1) Frequency tones, to check with frequency
response apparatus; (2) Frequency tones cut to the
Fletcher- Munson curve, let you detect variations
by ear; (3) Musical and non -musical examples, allow
you to judge reproduction, check technical
facets by ear. Music was conceived and
composed for this recording alone. SRX $5.98

'

COLLECTORS; Send for your catalog of the complete
Westminster collection-library for
perfectionists the world over.
Write Dept. AM.
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THE WESTMINSTER LISTENER
IS THE SELECTIVE LISTENER
WESTMINSTER RECORDING CO., INC.
SUBSIDIARY OF AM -PAR CORP., 1501 BROADWAY, NEW YORK 36
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RECORD REVUE
Edward Tatnall Canby

IN MEMORY OF

High Test
Stereophonic Frequency Test Record
CBS Labs and Columbia
Records STR 100
The most important thing about this
new stereo test record, at least for the
professional audio man, is that it is
synchronized to operate with the General Radio Type 1521A Recorder, to
make possible almost instantaneous
(well instant, anyhow) running of complete frequency response curves on pickups. Takes about a minute for each channel : just play the proper bands on the
record into the recording instrument and
the movable pen traces out a complète
curve from 40 to 20,000 cps, continuously, I watched it (as did visitors to
the AES Convention in New York) and
I was impressed. You can check out any
pickup within minutes and with quite

remarkable accuracy. Devastating, I've
heard tell, in some cases. Brings out
those hidden peaks.
The record contains mainly sweep and
spot frequency runs, made with unusual
accuracy and labeled as to exact levels.
( Innovation : a lady CBS
telephone operator announces the spot tones). Left
and right, for most of them, with a
cutting separation of better than 30 db
throughout "most" of the frequency
range. There's a tracking -compliance
test, precise 100 cps tones of varying
amplitudes, vertical and lateral ; you
can determine compliance by measuring
least tracking force required, multiplying the given band amplitude in centimeters and dividing by stylus force in
dynes (grams times 980). Haven't tried
this interesting arithmetic yet, but it
ought to work.
There's a set of low- frequency glide
tones, 200 down to 10 cps, to determine
arm resonances -also synchronized with
the General Radio pen recorder, in case
you want a quick automatic curve. With
this machine (or via meter readings)
you can also check separation at any
of the recorded frequencies, allowing for
the separation on the record itself. You
can check your stylus tip via comparison
of output between the same glide frequencies on inner and outer bands, which
should read the same if all is well.
The record, by the way, was not made
from a tape but was cut directly from
the tone generator's output, an operation that puts in mind the old 78 -rpm
waxings. The voice track, from tape,
was played into the recording during
the actual cutting session. Result : A
very clean, very steady set of tones,
remarkably low on distortion and probably better than any tone derived from
tape, no matter how good. Tape isn't
always king, remember. For low distortion and low noise, disc is still best.

780 Greenwich St., New York 14, N. Y.
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Mozart: Piano Concerto 20 in D minor,
K. 466; Concerto #24 in C minor, K. 491.
Clara Haskil; Orch. des Concerts Lamoureux, Markevitch.
`}t,

Epic BC 1143 stereo

(mono: LC 3798)
Clara Haskil, a wisp of a woman wi h gray
hair and fingers of steel, died last D cember
on the way to perform a concert in : lgium,
after a fall on the railway platform. It was
the last straw for a woman who, s angely
like the other wisp of frail streng h, the
Baroness from Denmark with the p -name
of Isaak Dinesen simply would not sp re herself for mere physical rest. Great lad' s both
of these, both of them tiny, frail beyond
belief, both with an immense and oaring
spirit sufficient to make any man quailI
Where Dinesen went hunting lions in her
own Africa and wrote about them Clara
Haskil sought mainly Beethoven and ozart,
and played them. There is not a greater
pianist alive, for these and other co posers,
nor has there been for a long time.
don't know when these two recordings
e made nor whether they are her 'last"
t at being a meaningless word in t is day
of tape recording. But they have the Haskil
beauty, and no doubt about it. Such owerbut much more, such perfect phrasin:, such
incredibly knowing and polished archi ecture,
every tone shaped to fit, beyond the i agination of the mere technician -even the greatest. An experience to hear her. And Markevitch's men, with whom he has late y been
at odds, seem to be plenty cooperativ. They
couldn't be less, with Haskil on the scene.

-

c

Rameau: Ballet Suite. Gretry: Ballet Suite
from "Cephale et Procris." Gluck: Ballet
Music from the Operas (arr. Felix Mottl).
Hartford Symphony, Fritz Mahler.
Vanguard VSD 2098 stereo
These three little orchestral suite would
seem to memoralize three Eighteen h century composers. They are actually a memorial to a once -familiar name i "old"
music, Felix Mottl. He was the m; n who
assembled these suits and who orch strated
them in "modern" style, as of roug ly the
turn of the century.
There was a time, not so far bac when
virtually all the music we ever hea from
this period, aside from some Mozart and a
bit of Haydn, was in Mottl arrange mente ;
he brought the "old" music to us or the
first time (in retouched form), just e later
on Stokowski first brought retouched ach to
the symphonic multitudes.
Now, we get Bach, as well as Gl ck and
Rameau and even Grétry (of the French
Revolution), in their semi- original fo m, authentic. And so, nowadays, these weetly
delicate evocations by Felix Mottl so nd decidely old- fashioned, as indeed they ar along
with ancient airs by Fritz Kreisler nd the
like. Even so, in bis day Mottl was an excellent and knowing musician, the famous
conductor of the opening concert at " agner's
Beyreuth in 1876 and of the first perf rmance
.

,

,

of "Parsifal" outside of Germany, in New
York in 1903. A real guy, and his periodpiece suites are nicely played by the Hartford orchestra. You'll enjoy them.

XMAS CORNER
Christmas Songs. The Obernkirchen Children's Choir, Edith Moeller.
Angel S 35914 stereo
I practically never review Xmas records in
time for Xmas, on the solid theory that if
they are good enough to spend money on in
December, they ought to be even better come
January. (Most of them aren't -so why
bother). But now that each year, the record
companies issue their Xmas offerings further
back towards summer (they are recorded,
mostly, in July or before), I sort of can't
help being curious, once in awhile. This one
arrived chez moi, ready to play, on a hot day
in October. My Christmas spirit hadn't yet
been worked up to the proper pitch, but I
played it anyway, just to see.
Nice kids, very German (not Austrian),
with sweet little tremulos -and they speak
German so naturally Some great big boys
with bass voices occasionally intrude in the
background. All the singers have excellent
pitch and sing most musically. I was bored
with the inevitable Jingle Bella and Go Teil
It On The Mountain, and so forth in English,
stemming from the group's American tours,
but their German and Austrian music is,
properly, excellent. The lady conductor and
organizer really knows her stuff.
!

"Behold! Three Wise Men Came Out of
the East" Music from the Epiphany Office
and Mass of the Christmas Season. Trappist Monks, Abbey of Gethsemani.
Columbia MS 6289 stereo
(mono: ML 5689)
The oddity in this continuing Columbia
series of Gregorian chant recordings is that
the Abbey of Gesthemani is in the Kentucky
mountains. But, other than an occasional
hint of American accent in the Latin and a
few examples of American -style trained-voice
vibrato, one could as easily imagine these
sincere and musical monks in France, Jerusalem, or the high Alps. Thus is Gregorian
chant still universal, within the Catholic
(and the Anglican) church.
The music is, as always, of a sort to sound
monotonous, or monotonously lovely, to the
beginner ; yet it involves, as always, an immense and complicated detail, as described
in the elaborate booklet. In truth, dedicated
religonists of this sort can spend every
moment of their lives keeping up with the
infinites of ritual available, musically and
otherwise. With such single- minded and purposeful concentration. It is no wonder that
the chant is so extraordinarily expressive, and
that these monkish singers put such heartfelt energy and expertise into their singing.
Stereo is a great addition, with gorgeous
stonework echoes to reverberate from side to
side, and inspired musical give-and -take from
solo voices and choir, within the space.
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Just released! Big orchestral
arrangements including a fantastic, new SPACE SUITE,
Blue Star, Out Of Nowhere, etc.
Arranged and conducted by
Bobby Christian.
AFLP 1959, AFSD 5959
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The outstanding

selections of all
the big Dukes

Of Dixieland hits.
Recorded in

FIDELITY®

brilliant clarity

IMLIELA
...YOU HAVE TO HEAR IT TO BELIEVE IT!

WIDE

MUSKRAT

RAMBLE

BOURBON STREET PARADE
EYES OF TEXAS

GEORGIA CAMP MEETING

SOH N RAMPANT STREET

WHIN THE SAINTS

SOUTH

BILL BAILEY

THERE'LL

DOWN BY THE RIVERSIDE

BE

WONT YOU

RUM!

ANBT TIME IN

GO

PRIM
NIARCRING IN

COME HOME

THE OLD -OWN TONIGHT

and dynamic, exciting presence.
Available for
Christmas at this
low, limited time
price!

RECORDS

WAR TILL THE SUN SHINES NELLIE

world famous for

mono -AFLP 1956 /stereo -.AFSD 5956

98

DYNAMIC engineering,
MONO or STEREO

superior

MANUFACTURER'S NATIONALLY ADVERTISED PRICE

BUY NOW AND SAVE UP TO
Hirt, America's Foremost
trumpet artist, displays
his distinctive talent with
his unique treatment of
tunes like: Beale St. Blues,
Moonglow, After You've

$3.00

Al

DIRECTIONALITY!

ARIO ROr.WT

Z.LHIRT
SWINGIN'

Gone, Deep River, Lone-

some Road, etc.
AFLP 1927 /AFSD 5927
OTHER AL HIRT RECORDS,

i

1877 /AFSD 5877,
Hirt at Dan's Pier 600
AFLP 1878 /AFSD 5878,
AFLP

Al

and stereo
VEAN*,

America's Greatest'Irumpet Artist

choose from leading
artists and performances like:

E

Louis Armstrong, Dukes
of Dixieland, Brave
Bulls, Bawdy Songs,
Port Said, Jo Basile,
Johnny Puleo, First
Component Classical
Series and many more!

Vol. 2
AFLP 1926 /AFSD 5926.

Vol. 3
90

AUDIO FIDELITY

ars

>b

SOUND
EFFECTS
VDT-e.

SOUND

Presenting a potpourri
of auditory images
recreated to preserve every
distinctive overtone. 50
sourris include: Racing
Cars, Pistol Shots, Thunder,
Surf, Dripping Water,
Crown Applause &

Laughter, Telegraph Key,
etc. DFM3006 /DFS7006
ALSO AVAILABLEI The new
volume 2 includes many

diversified animal sounds
plus Car Crack -Up, Dynamite Blast, Pogo Stick, etc.
DFM3010/DFS7010

Mono -$4.98 (AFLP,DFM); Stereo -55.95
(AFSD;DFS) Write for FREE complete record
x

s "iAe

V

or tope catalogs.

AVAILABLE AT YOUR RECORD SHOP, OR WRITE TO:Dept. AL2
AUIDIO FIDELITY, INC., 770 Eleventh Ave., New York 19, N.Y.
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MICROPHONE
BOOM CABLE
Flexibility is one of the first require
ments of a microphone cable- particu
larly when it is used on a mike boom
Lenz Microphone Boom Cable offer
you the maximum in flexibility -it's a
limp as a piece of twine!
Along with its extreme flexibility, it i
quiet! Twist it into a knot, there's no
the slightest noise to mar the soun(
track.
Because it is designed for the job, thih
is the perfect mike cable.
Made in 3 to 7 conductor types to sui
any mike.
Lenz also manufactures "Multiplex
Double Channel Audio Cable for stere
broadcast receivers, Hyanode Hig
Voltage Lead Wire, Cables for Publi

Address Systems and other simila
cables for special applications.
Write today for complete details an
sample of Lenz Microphone Boom Cabl

CABLES

and

WIRES

.

LENZ ELECTRIC MANUFACTURING CO. 1752 No. Western Ave., Chicago 47, Illinoi

IN

Christmas Carols Around the World. Mormon Tabernacle Choir, Condie.
Columbia MS 6284 stereo
(mono: ML 5684)
Listening to these healthy. outgoing carolers in their large forces, I'm reminded of
pictures of extrovert West Coast kids doing
surf riding. or football, or cheerleading, handsome, brash, strong. with pleasantly blank
faces, boys and girls alike. They aren't
exactly weighed down by the world's problems. those kids ; nor are these carol singers
concerned much with the world of music
outside of their home bailiwick, in spite of
the record's fine title.
True. the music comes from all over
Christendom. There's a carol suite by Gustav
Holst, a bit of Benjamin Britten. "It Came
Upon . . ", the prayer from 'Hansel and
Grrtrl" (sounding like some old Saturday
Evening Post cover), a piece by Saint- Saitus,
some Tyrolese -type stuff and so on. lint if you
will just listen. without looking at the titles,
you'll find that it all bursts out with the
same lusty, brash. not very subtle enthusiasm,
American to the core.
Surely. Ill have to admit, this is a lot
better than those dreadful "department store
carols." sung by unctuous commercial -type
vocal quartets, that people are dopey enough
to buy in the millions each Christmas. A
thousand. a million times better, this! Its
honest and sincere Christmas singing. if on
the bouncy side.

BUSINESS SINCE 1904
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MULTIPLE -UNIT
Shakespeare: Hamlet. The Marlowe So-

ciety and Professional actors (anonymous). Auspices the British Council.
London OSA 1503 (5) stereo
An enormous pile of Shakespeare has been
growing in my waiting room these last

months, dozens and dozens of LPs, until I
am desperate to know what to do about them.
It's an appalling extensive output (for a
reviewer, that is), soon to cover virtually
everything the Bard ever put down on paper,
and in several versions al that. I grabbed
at this "Hamlet" before it joined the pile
and took an evening off from music to listen.
1 ?sce1l1.1it
Didn't ,to's oece nutil six sides
had gone past the needle. This seems a very
full version, too. perhaps even more uncut
than most "uncut" readings -there were
lengthy sections I scarcely remembered at all
from earlier experience. Evidently the recorded versions now restore, for these evening -size albums. ninny n common cut made
for public performances in the theatre. Never
was it more clear, I'd say. that when Shakespeare got hold of an audience he expected
to make a long night of it, unto the small
hours!
The start here isn't so good, but it's
Shakespeare's fault for a beginning (as in
many an opera, later) with a brace of minor
characters. inevitably played by second-rate
actors. After these opening actors have mumbled the usual Shakespeare soup through their
thick, unintelligible lips. the recording picks
up excitement with every turn. And when
Hamlet appears, things really begin to move
-be is a vigorous. young -sounding, forceful
Hamlet. modern and ultra -clear in his diction,
without a trace of actorish affectation. I
have never heard a Hamlet so easy to under derstand, so convincing in his dilemmas of
the spirit. anil yet so subtle as well. The
other major characters are also excellent, and
notably the old fool Polonium. who Itere takes
on a credible guise as a silly but sympathetic
and well-meaning oldster.
The recording is conservatively stereo with
little motion (just as well) but a good deal
of contrast between voices at different locations. There is somewhat of an off-mike sound,
hardly noticeable after a few moments. Like
TV.

I should note that these mammoth Shakespeare 1.1''s are. paradoxically. best for solitary listening. by one's self. Even the slightest
stir of conversation, between two or more
auditors, immediately kills the play's continuity. and it becomes simply an unpleasant
background noise, senseless voices out of a
loudspeaker. Solitary or no, this is a splendid
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way to lose one's self in another
staged reality. Worth an evening
silence on anybody's part.
In my Shakespeare pile I find in
London edition some seven other

world of
of vocal

this same
enormous
albums -"Romeo," "Macbeth," "Henry IV
Part I," and Henry IV Part II" (both of
these full -length plays, four LI "s apiece),
'Winter's Tale," "Two Gentlemen From Verona." and "Measure for 1leasure" probably
I're misplaced a few more around the house.
Enough here to keep you busy tor years, but
even so I heartily recommend all of them,
every last one. for I haven't the slightest
doubt that each can stand up to the very
high level of entertainment reached in this
:

"Hamlet."
Now. I'd better get back to music
of hundred LI "s of it.

-a

couple

Beethoven: The Five Piano Concertos.
Leon Fleisher; The Cleveland Orchestra,
SzelI.
Epic BC 1136/39 stereo (separately)
(mono: LC 3788/91)
Leon Fleisher's recording of the Brahms
"Concerto No. 1" with Sze ll of awhile back
was one of the greatest performances I'd ever
heard. Fleisher, relatively young but of an
older generation than the many brilliant new style newcomers who now play so Romantically, so eccentrically. was a student of
Artur Schnabel anti is the youngest in the
great line of Schnabel-influenced pianists who
still carry on Schnabel'a serious, profound,
classically pure, architectural approach to
German music. .A nnut to keep watching,
Fleisher, whatever he plays-and here, at one
fell swoop, are all of the five Ileethoven concertos.
Well, time allows me to sample them,
merely, before the never- ending deadline that
always seems to be a monad. The co,ner for
me. Sound, from Epic: Big, but a bit muzzy,
the mikes (for my enr) placed perhaps a
shade too far from the orchestra for sharp
definition. One of those mike set -ups where
you want to keep turning the volume louder,
for more clarity. Not distortion, just slightly
miscalculated miktng. In contrast with Columbia's own (and perhaps more recent)
dose -in mike techniques, as reviewed elsewhere to this department.
Music: Definitely, this is in the spare, nononsense Schnabel tradition, the principal
tradition of fine Beethoven right up to yesterday, though the ultra -newest trend is. as I
say, towards a renewed and eccentric romanticism. Snell is somewhat mercurial as a conductor -hero he is crisp. rapid. very businesslike, has the music precisely In land for his
orchestra, allows no seutimentai schmalziness,
no play for superficial effect to creep in.
And as for Fleisher. he does the same, but
with a warmer feeling than Szell's.
A good combination for a concerto. Business -like orchestra, business -like but warm
pianist.
The works are spaced in the usual awkward way necessary with Beethoven, who
didn't write for LP's. No. 1 is spread all over
the first record ; No. 2 and No. 4 are compressed into the second disc. one to a side;
No. 3 lias its own disc, well spread out, and
the big "Emperor," No. 5. fills out the last
disc for a close fit. Not ranch better can be
done, unless you start breaking up the concertos on fractions of n side, or splitting the
movements down the middle.
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From Sweden's master craftsmen comes the brand new Luxor Magnefon
MP 410A, the ultimate in electronic sound reproduction. A 1/4 and 1/2
track stereo tape recorder with complete electronics including a pair of
built -in speakers and a multitude of other features. We could easily write
a book about this fantastic, all in one, home music system. But one listen
is worth a thousand words. If you admire stereo tape perfection, row over
to your nearest Hi -Fi dealer and treat your ears to "the Swedish music
this side of the Atlantic." In considering technical specifications you'll find
that the Magnefon has a 20- 40,000 cps frequency response and as low a
signal to noise ratio as any serious music lover could ask for. The MP 410A
costs only 1,445 Kroner ... or, $279 U.S., if you're fresh out of Kroner.

- nnnn
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Benatsky: The White Horse Inn. Lehar:
Paganini. Kalman: Countess Maritza,
Kalman: Czardas Princess. Strauss: Die
Fledermaus. O. Straus: Waltz Dream. Abraham: Victoria and Her Hussar. Abraham: Flower of Hawaii. Lehar: Merry
Widow. Lehar: The Count of Luxemburg.
Ensemble and Chorus Vienna State
Opera, Opera Orch. Assorted conductors.
Westminster WST 14144/48 stereo
(separately)
This is like going to IIoward Johnson's and
ordering all 27 kinds of ice cream in one big
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THE MAGNEFON BY

MOTALA, SWEDEN

Sole U.S. Distributors
AmeLux ELECTRONICS CORPORATION

60

East 42 Street, New York 17, N. Y.
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MADE IN
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CUSTOM CONSTRUCTION

HIGH FIDELITY

EXTENDED RANGE SPEAKERS
The ROGER -CHARLES reproducers are a dual cone type of speaker employing
the exclusive Bi -Cone Radi -Disc principle. The large crest -cone reproduce the
low frequencies, and the small cone with its Radi -Disc reproduces the high

frequencies. The ROGER- CHARLES concept is really the only efficient me hod
of utilizing two co- axially mounted cones on one large voice coil.
ROGER CHARLES speakers offer a cleat cut superiority in efficiency, advanced design
and power handling capacity.
The bonus quality of better performance
due
directly to the "Custom Construction" of ROGER -CHARLES reproducers.
i

12 INCH BI -CONE
EXTENDED

RANGE Model 12X
Many claim superiority which
is difficult to prove. There
is really only one positive
proof -the proof of performance. The ROGER- CHARLES

reproducer, which was
introduced nearly five years
ago, has created for itself
a symbol of superiority -confirmed by those who have
used it.
12X

8 INCH BI -CONE

4

EXTENDED

RANGE Model 8X
The ROGER- CHARLES 8X
speaker offers a scope of
capabilities unmatched by
any other 8 inch reproducer.
This speaker of superlative
qual ty, we feel, is in a class
o' its own. Every frequency
is reproduced as perfectly as
is possible -from the brilliant thrilling upper harmonic
response to the rich fundamental bass.
4 lb. magni- magnet

lb. magni -magnet

structure

Model RHG 15X
This 15 inch integrated
extended range speaker is
phenomenal in its ability to
reproduce a clean, clear
treble response -a smooth
mid -range and a positive
natural bass. We sincerely
believe that this reproducer
is pre -eminently the finest
all around" speaker obtain-

cone

30- 18,500
Bi- cone

CPS

- radi -disc

able at even double its cost.

2 inch handwound

voice coil
4 lb. magni- magnet

structure

2 inch handwound

structure
25 watt power

voice coil
8i- cone -radi -disc

handling (program

25 watts of

material)
8 ohm impedance
30- 18,500 CPS

program material
32- 18,500 CPS
ohm impedance
Exclusive crest- cone
Cambric cone stabilizer
8

Small in size

only

15 INCH BI -CONE

2

handling capacity
of orngram
material
Exclusive crest -

-radi -disc
Exclusive crest Bi -cone

i

cone

in performance

$ 1795

$2595
All Orders and Inquiries

INTERNATIONAL TELEVISION CORIP.
2772 West Olympic Blvd.

Melodies of the Masters. (Seven Volumes).
Assorted performers.
Capitol SG 8563/69 stereo
(separately)
These are the discs that drive reviewers
nuts-but why review? I merely mention
them, since all seven LP's were sent to me, an
armful that includes just about the entire
conventional semi-moodish range of classical
excerpts you'll ever listen to without having
to think. "Songs of Romance" (vol. 1). ranging from Gershwin's You is My Woman Now
(for instruments only) to Schubert's Serenade" (choral arrangement) to the famous
theme from "Romeo and Juliet," the inevitable Barcarolle from "Tales of Hoffman ;"
then "Rhythms of Spain" (vol. 2), with the
Ritual Fire Dance, a bit of "Carmen," ending
up with the Ravel Bolero ; "Dances of the Old
World" (vol. 3), "Portrait of the Waltz" (vol.
4),
. but why enumerate the details? Obviously, one isn't supposed to fuss about the
why and wherefore of these items; they are
for listening only. Half-listening. The most
outright set of background stuff I've yet seen.
That must be the idea. Why didn't I think?
Just buy yourself a chic restaurant, install a
bit of a hi -fi, somewhere near the cash register, put these seven discs on your changer and
you've got yourself an evening of discreet
musical decor for eating and polite conversation. Just remember to keep the volume very
low.

EXTENDED RANGE

inch handwound
voice coil
25 watts power

dish. Better make it a king -size tray, and
don't eat too fast or you'll be sick.
'Course you can buy each of these platters
separately, each with a condensed version of
one Viennese operetta on each side. They'll
all sound more or less alike (though you'll
notice some superb music buried among the
lesser items-"Die Fledermaus," for example),
and all umpty -umph of them will be beautifully performed in the true Viennese style,
as practiced in current repertory. Somehow,
the Viennese never get tired of their own
past music and somehow, they always manage
to put it on in a musicianly way, no matter
how often. Why not try one of these and if
it hits the spot, you can keep right on going.
(London has a similarly endless set of
Spanish Zarzuela music, the Spanish version
of light opera, if you want another open ended show for yourself).

Los Angeles 6. California
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Stereo? Don't ask me why they bother.
Nobody's ever going to notice the difference.

THE VOICE
George London as Boris Godounoff. Columbia Symphony Orch. and Chorus,

Schippers.
Here's

than one.

a

Columbia MS 6273 stereo
(mono: ML 5673)
great recording, in more ways

Surely, `Boris" is the most impressive
music ever to feature the bass voice in all
its glory. Somehow, this music magnifies the
essence of bass quality into an enormous presence, far bigger than the sound of a mere man
singing. This is primeval masculinity, like
Moses, like Zeus -but Boris is even more
poignant for his weakness : this Czar, this
all- father, is a man torn by doubts and falseness who dies horribly on the stage by their
sheer power over him from within. It is a
terrifying thing to see, as it is to hear.
There are other great bass roles, but they
are largely balanced by equal power elsewhere. Boris sings alone. Hans Sache in "Die
Meistersinger" is a great basso set off against
a tenor and a soprano. Walther in that opera,
sings the Prize Song ; but the tenor sound in
"Boris," thanks to Moussorgsky's own deliberate musical magic, is made a weak thing,
servile, ordinary in an exalted sort of way,
to set apart the enormous bass sound.
The recording is remarkable for more than
just the gorgeous voice of George London,
for his impeccably sincere musicianship and
dramatic force. (Also the good backing of
chorus and other solos, as well as excellent
drama from Mr. Schippers' orchestra.) There
is, here, more of Columbia's latest "new
sound" in stereo, born of sheer recording
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technique, purely for the medium, unlike any
imaginable opera -stage sound. It is tremendously significant in terms of this music.
Columbia works close -up now, for a big,
clear, ultra- realistic sound -spread. `Boris," on
the other hand, is opera on a grand scale,
with huge mass -scenes and immense stage spaces, in which the music moves and lives.
Yet the story is in essence that of one man
in agony, done with almost grotesquely realistic musical descriptiveness.
It works on the largest stage
distant
voice is brought close to the mind by sheer
musical magic, as though but a few feet away.
But here, on records, Boris is literally close
-terrifyingly so. He breathes down your neck,
he groans into your face. And the very realism
that haunts the stage version, a hypnotically
physical sort of music power, is just as
potent in this new medium as it is upon the
traditional stage, at a distance.
True, the big backdrops of chorus and
orchestra and other minor solos are close,
too, and lose some of their majesty in favor
of too -sharp detail ; no matter. Boris is the
man who counts here. He dominates the recording.

NO BETTER SOURCE FOR SPECIALIZED
TRANSFORMERS THAN THE EXPERTS AT

PEERLESS

-a

The Cruel Mother and other English Bal-

lads and Folksongs. Alfred Deller, the
Deller Consort, Despond Dupre, lute.
Vanguard VRS 1073 mono
Alfred Deller is ever the superb musician
and the wonderfully accurate countertenor
voice, making these traditional English songs
into art works of top quality, as the tunes
themselves surely merit. But as folksong, this
music needs a bit of explaining, in case you
are an American folksongist.
This is "art" folksong, a tradition that,
though fairly recent, is quite as subtle and
as style- conscious as any "authentic" folk song
as the German Lied. Indeed, these
composed folksong settings are a cross between those two, and so is the singing style,
which is wholly with a trained, "classical"
voice-quality but, nevertheless, preserves the
essential "dead-pan" reserve. verse after verse,
of almost all true English and American folk
song.
The arrangements are beautifully harmonized in modal style, with much counterpoint,
with canons and imitations, learned but melodious. The lute is somewhat of an afterthought I suspect, taking over for the expected guitar but in a very classic and
lute -like manner. Deller even sings one song
wholly unaccompanied
don't know another
"classical" singer of stature who would dare
try that, and stay on pitch for a dozen verses,
though plenty of good folk singers do it.
Superb music, of its special art -form sort,
and you'd better try It ant.

-or

-I
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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, precision 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 110 cubic inch to more than 20 cubic feet, from fractional voltages
to 30,000; from less than
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 specification and deliver in quantity. In addition to the units shown here, Peerless
has solved these special problems:

-

1

IMiniature 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: ±
db, 5
80,000 cps. Electrostatic shield. Astatic balance and electromagnetic shield provide approximately 50
db magnetic shielding.

-

1

20-20 PLUS SHIELDED INPUT
TRANSFORMER K -241 -D
Small size for such superb performance. Frequency
response,
db: 10 to 25,000 cps. Primary balanced 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 shielding. Maximum operating level, +8 dbm.

Wolf: "From the Italian" Song Book. Elizabeth Schwarzkopf; Gerald Moore, pf.
Angel S 35883 stereo

1

Hugo Wolf, who died in 1903 at the age of
43, was the last of the real German song

writers-Richard Strauss doesn't really hit

the Lied form in its true sense. Wolf was also
the most complicated thinker of them all in
his harmonies and the most concentrated in
the inner content of his short pieces in this
style, as many a bewildered (or blissfully unaware) singer has found out, trying to negotiate his astonishing changes of hey and
quick alterations of mood and theme. Generally, \Volf is pretty painful from any but a
very superior and knowing singer. Schubert
can be messed up badly enough, but Wolfugh!
Try this gal, then, if you want the impeccable German Lied style in all its perfection, together with a 100 per cent understanding of the musical and emotional subtleties involved. Her voice is a bit big for
solo song -she is a superb opera singer-but
she has the Lotte Lehmann approach, the
Elizabeth Schumann approach, already as
they did before they quit the physically more
demanding opera scene. Schwarzkopf can look
forward to retiring into years of superb
Lieder :after opera begins to be too much for
lier
2E
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Whatever your transformer needs, Peerless engineers can design
to any military or commercial specification and manufacture in
any gciantity. See REM for complete catalogue of standard units
or write for information to Dept. A -12 -PE

PEERLESS
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6920 McKinley Avenue, Los Angeles 1, California
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net parts on Mood Indigo, Black And Tan
Fantasy, and The ifooche.
Although the lyrics were carefully written
out in advance, Armstrong appears to he making up half the words by the time he gets
around to singing Drop Me Off At Harlem,
Do Nothing Till You Hear From Me, and
Just A Lucky So And So. The vocal peak.
however, occurs on C Jam Blues, which producer Bob Thiele fitted with lyrics to transform into Duke's Place. Finally, everyone gets
together on an ad -lib blues, with Trummy
Young intoning solemly through Bigard's
beret, which Ellington personally placed on
the trombone bell for the right sound. Mort
Herbert, bass, and drummer Danny Barcelona
complete the gathering, and Armstrong's
trumpet gleams brighter than ever in stereo.
Next time, perhaps Earl Hines will be invited
to drop around.
Bill Smith: Folk Jazz

CHARLES A. ROBERTSON
STEREO
Charlie Mingus: Pre -Bird
Mercury Stereo SR60627
Now that Charlie Mingus enjoys a reign-

ing position in the vanguard of jazz composers, lie can afford to flip over the pages
of his early workbooks and return to several
projects he planned so ambitiously twenty
years or an ago. During this formative period
around the start of the 40'e, Miugus finished
growing up in Los Angeles. developed rapidly
as a bass player, mud picked Duke Ellington
as a model to emulate. His first creative steps
were taken with the music of Ellington and
the gospel church as guiding influences. before
the new ideas of Charlie Parker became a
predominate factor In his thinking. In placing seven youthful efforts on exhibition lucre,
however, Mingus brings into play the light
of his total experience, and the entire display
comprises a timely and revealing present -day
"Portrait of the Artist as a Young Man."
Mingus picked durable materials to work
with from the very beginning. and the basic
outlines of his sketches are drawn so as to
hold a lasting appeal for Jazz musicians of
all persuasions. One reason why his Ellington
pieces remitted fallow so lung is because
they approach the subject from the inside.
Apart from small gatherings of alumni and
working members of the Ellington organization, few groups are equipped to tackle such
an assignment and most leaders limit themselves to paying token tribute in arrangements
that rarely go beneath the surface. Mingus
was more Interested in testing the master's
methods and finding out what snakes them
tick, and he still practices much that was
learned through writing exercises like Bemoanable Lady, or tracing the genesis of
Take The A Train.
But for the feet that Mingus now commands his own dynasty, many of his early
works would still lack an exhibition place.
There are enough loyal present and past members of his Jazz Workshop to form the nucleus of the 22- pieces assembled for three
numbers, and the nonet heard on the remainder is eompletely manned by the faithful.
Although Workshop groups usually are bent
on extending jazz bondaries. Jimmy Knepper,
Erie Dolphy, Danny Richmond, Ted Curson,
Clark Terry. Roland [fauna, Yusef Lateen,
Richard Williams and John La Porte also
prove to be equally adept at retouching these
early pastiches. With the interpolation of
Exactly Like You, a new sense of urgency
propels Take The A Train, and the two melodic lines interweave in a stunning stereo
effect. Similar treatment is accorded Do
Nothin' lentil You Hear From Ale, through
application of the complementary colors of
I Let A Song Go Out of My Heart.
The young bassist was practical enough
to write phmup parts for the instrument of
his choice. attracting most attention with the
aptly named Mingus Fiagus. While working
for Lionel Hampton in 1947. he was featured
in the only other big band recording of the
work. The large Orchestra plays a brand new
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version here, and stereo makes the refurbishing job complete. A fervent gospel ound fills
Prayer For Passive Resistance, bu the title
seems to be a recent afterthought. J logos also
tries his hand at joining voice an orchestra
in the Ellington manner, with Lor fite Cousins adding rich pastel shadings n vibrant
vocalese on Eclipse, and Weird Ni, h tmare.
All the elements which went to form the
embryonic composer are tellingly e mhined in
Half-Mast Inhibition, a long, rette tive opus
written when Mingus was only eighteen.
Easily the highpoint of the progra , its suecess as a concert work may well be the direct
result of youthful sincerity and a unaware ness of any differences between jaz and symphonic writing. As the next thra or four
years were spent in the groups of Louis
Armstrong and Kid Ory, perhaps i ingus will
reminisce about this stage of his career in

future chapters.

Billie and DeDe Pierce: Blues In The Classic Tradition
Riverside Stere RLP9370
This is the first time Billie and
De l'terce
have filled more than hits and pi ces of an
album by themselves. and some e. timates of
the couple's respective merits ari likely to
be reversed as a result. As vocals t, pianist
and extrovert of the team, Billie alaya takes
the lead and seems to be responsíh for most
of the ideas, while her husband s ys in the
background and blows soft, introspective blues
obbligatos. Billie is also a crest re of impulse, however, and a song title to her is
just a means of getting underway n a series
of ad -lib verses. This method is ften effective and probably pleased the crowd at
Luthjens, a New Orleans dance all where
the Pierces worked for more th n twenty
years. but it becomes repetiti us when
stretched over an entire LI'. The lind DeDe
and his new cornet are constanti inventive
though, and the catalogue of btu s phrases
grows considerably during such numbers as
Gulf Coast Blues, Brickhouse
lues, and
Careless Lore. Billie takes credi for four
songs, including the strange Algi,rs Hoodoo
Blues, and delivers what must b the only
example on record of Lot-e Song O The Nile.
Albert Jiles assists on drums, and rave Jones
handled the date with the same are as the
rest of the Living Legends series.
Louis Armstrong & Duke Ellingt n
Roulette Stere SR52074
What might have happened if .ouis Arm strong came to New York to joie r uke Eltingtout instead of Fletcher Henderson is often a
subject for idle conjecture arming jazz fans.
While this meeting comes too late to provide
the answer, it does show how m th Ellington's music is loved and respected by all the
Armstrong clan. As the honored guest, Ellington seats himself at the plan , calls the
tunes. and starts the party swine ng with a
striding left hand. Armstrong kni ws all the
themes as well as Barney Bigard, who spent
many years with the composer pl yang clari-

Contemporary Stereo S759í
Folk music is a continuing source of inspiration in jazz. and the latest in a series of
exploratory probings comes from Bill Smith,
a clarinetist who nnatriculated jointly at JulHard and 52nd Street's lute lamented Kelly's
Stable. Now an Assistant Professor at the
University of Southern California, Smith has
definite views on the subject : "Contributing to
the enjoyment of snaking these sessions was
the freedom of interpretation inherent in folk
music. It's a freedom which expects each
generation to recreate the tunes in terms of
its own musical style." In this day and age
any use of the singular in referring to matters of style is dangerous. Nevertheless.
Smith's own personal style is highly lyrical
and in the best of taste, and his experience
as a composer extends to contemporary classical works as well as jazz.
Enlisted as a second voice in the project
is Jim Hall, who had the sane assignment
as guitarist with Jimmy Giuffre Three when
it was trying a hand at the folk idiom. Guiffre
enjoyed one outstanding success in The Train
And The River, but w :as never able to reach
quite the sane level again. Unlike Guiffre,
Smith plays clarinet in high as well as low
register, and his skills as arranger are more
thoroughly developed. ills ideas are uniformly excellent on Oreensleeres, John Henry,
and Wayfaring Stranger. hall makes nn ideal
companion, and Monty Iludwig, bass, and
drummer Shelly Manne assist rhythmically.
Especially worthy of note are the jaunty,
swinging chantey Blow The Man Down, and
the jubilee treatment of Nobody Knows The
Trouble I've Seen.

Bill Evans: Sunday At The Village Vanguard
Riverside Stereo RLP9376
When the many admirers of the Bill Evans
Trio learned of Scott LaFaro's tragic death,
this album became sotnethtug of a jazz classic
even before it was released. Ten days after
the session was held at the Village Vanguard
on June 25, 1961, the twenty- five-year -old
bassist died in n highway accident near his
family home in upstate New York. LaFaro
touched all the bases in his short career,
working in California, Chicago and New York.
and his powerful tone and fund of fresh Ideas
earned the respect of such opposite employers
as Beauty Goodman and Ornette Coleman. His
youthful brilliance was directed along substantial channels during two years with
Evans, and he soon became a creative voice,
along with drummer Paul Motion, in the trio.
LaFaro's two originals in this memento of
his last appearance with the trio show how
well his early promise was being fulfilled.
There are few examples of three musicians
isuprovising together more graphic than
Gloria's Step, and the expert tracery of an
Oriental print illuminates Jade Vision.
Purchasing one Bill Evans albums usually
develops a taste for the others, and the Vanguard audience acts as though it was converted long ago. The pianist thrives in the
club atmosphere of his first live date, and
there are spontaneous, extended treatments of
Gershwin's My Man's Gone Now, Cole Porter's
All Of You, and a thorough reworking of
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an incredible NEW cartridge...
extraordinary achievement in
series M33 .1n
superior sound re- creation:
RESPONSE: 20 to 20,000 (conservatively) -more importantly,
it is singularly clean and smooth. Goes right through the
top limits of audibility without a hint of "break -up" prevalent
in most other (if indeed not all) stereo cartridges.
COLORATION: virtually non- existent. Imparts
no false, mechanic:al sound of its own to the mu-

sic. It is transparent, clear, hum -free (special
Mu -metal shielding rejects electrically induced hum),
peak-free . . . above all, natural in the extreme.

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois
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COMPLIANCE: over 20 x10' cm /dyne! Because of this superb compliance, it tracks as low as I gram
without skipping or jumping grooves
even on lowest and /or loudest
passages. Virtually eliminates record and stylus wear. Separation is over 22.5 db. at 1000 cps.
THE STYLUS: Choice of .0005" or .0007" diamond tips.
Exceptionally rugged. Special plastic grip makes stylus
changing easy as plugging in an electric cord.
PRICES: M33 -5 (with .0005" diamond) or M33-7
(with .0007" diamond) for fine changers and
tone arms tracking at to 3 grams . . Only
$36.50 net.
Model M77 (for tracking at i to 7 gins) only $27.50.

...

...

1

.

hi fi phono cartridge
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Alice In Wonderland. After a recent trip to
record the living legends of New Orleans,
Dave Jones is fully prepared for a location
job in the wilds of Greenwich Village, and
the stereo version throws the trio's inner
works into bold relief.

Stanley Turrentine with The Three Sounds:

EEsgiffseEewirag

Blue Hour

Blue Note Stereo ST84057

Not

-Announcement

. . .
RADIO MAGAZINES, Inc. is pleased to announce the acquisition of Communication Engineering and of the Communication Engineering Book Company, both
formerly of Monterey, Massachusetts, and beginning with the January, 1962, issue
will continue the publication of the

Communication Registries
which have been published continuously since 1944 by Milton B. Sleeper. These
Registries are published as a service to engineers, consultants, company and public
officials, operators, and equipment manufacturers in the communication field.
Each year they have grown in size to accommodate the steady increase in the number
of systems to be listed. As FCC Rules have been changed to make radio use available
to new user groups, the Registries have been modified accordingly.
Communication Engineering Registries are published quarterly, each one covering
a specific group of services. The information is provided in two sections, as follows:
Part I. Listing by names of licenses showing:
1. Name and address of licensee.
2. Location of each fixed transmitter.
3. Number of mobile and portable units authorized.
4. Operating frequencies of fixed, mobile, and portable transmitters,
including relay, operational, and control transmitters.
5. Call letters.
6. Make of equipment used.
Part II. Listing by operating frequencies shows:
1.

Operating frequency.

2. Location of transmitters.
3. Service for which operation is authorized.
Additional information on each transmitter and its location can be found by referring to
the listing by names of licensees.

1962 REGISTRY OF INDUSTRIAL SYSTEMS, PRICE $7.00
Power Utility
Petroleum & Cas

VHF Maritime
Relay Press Er Motion Picture

1962 REGISTRY OF TRANSPORTATION SYSTEMS, PRICE $5.00
Revised annually and issued in April 1962, listing systems in the following services:

Railroad

Taxi

Auto Emergency

Highway Trucks

Motor Carrier

1962 REGISTRY OF BUSINESS 6 MISCELLANEOUS SERVICES, PRICE $7.00
Revised annually and issued in July 1962, listing systems in the following services:
One-Way Signaling (Radio Paging)
Misc. Common Carrier
Tel. Maintenance
Common Carrier Mobile
STL for Radio Bcstg.

Business Service
Manufacturer's Service

1962 REGISTRY OF PUBLIC SAFETY SYSTEMS, PRICE $6.00
Revised annually and issued in October 1962, listing systems in the following services:
Police (State, County, Municipal)
Highway Maintenance
Special Emergency (Relief organiFire (County, Municipal)
Forestry Conservation
zations, Doctors, Veterinarians,
Ambulances, School Buses)
Local Government

COMMUNICATION
ENGINEERING
My remittance of $

P.O. Box 629, Mineola, N.Y.
is enclosed

Complete set, 1961, $16.00
1961 Industrial, $5.00
1961 Transportation, $4.00

for the following Registries:
Complete set, 1962, as issued, $20.00
1961 Business & Misc., $5.00..
1961 Public Safety,

$5.00..

Name
Address

City
70
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Count Basie: Basie At Birdland
Roulette Stereo SR52065
Aside from being the first recording of
Basie at home in Birdland, this on -the -spot
album is the band's first since recent changes
in personnel were made. Budd Johnson is securely settled in the sax section, forming a
tenor -sax triumvirate with Frank Foster and
Frank Wess that is one of the most formidable
ever. Al Grey's place is filled by Quentin
"Butter" Jackson, a trombonist whose growls
and plunger -mute solos were once a feature of
the Duke Ellington band. As is the case with
so many live dates, the program consists of
the band's most popular numbers, all previously released on one record or another.
The excitement of Birdland is present in full
force, however, and the band at its best. Jon
Hendricks sits in as guest vocalist on Whirly
Bird, and everyone rides out again on One
O'Clock Jump. The version is spacious enough
for both band and audience to feel at home.

Martial

Revised annually and issued in January 1962, listing systems in the following services:

Special Industrial
Forest Products

long ago only the jazz chamber
groups would consent to manufacture mood
music, but now nearly every soloist of stature
is being cajoled into turning out an album or
two for the witching hour. Stanley Turrentine
specializes here in the blues ballad, designed
for the hours after midnight, and his fullbodied tone is a comforting sound in the
night. In this subdued and slow -tempo context, his tenor -sax style is very close to that
of Coleman Hawkins and Don Byes when
they pioneered this sort of number in the
'40s. One each set was all they would play
though, and record companies began making
them by the yard only recently. Among the
titles are I want A. Little Girl, Since I Fell
For You, and Gee Baby, Ain't I Good To You.
The Three Sounds are also specialists in creating a mood, having fashioned several similar albums, and they keep the lamps turned
low behind Turrentine. Gene Harris, pianist
and leader of the group, shares the solos and
contributes Blue Riff. In the stereo version,
engineer Rudy Van Gelder spreads a deep
carpet of blues wall -to -wall.
so

State

Solai:

Europe's

Greatest Jazz

Pianist

Capitol Stereo ST10261

If

European musicians are hopeful of attaining the jazz stature of Django Reinhardt,
who never forgot his Gypsy upbringing, they
had better take heed of their own surroundings and spend less time looking across the
Atlantic. Before protesting that the soil is
too exhausted to nurture jazz, they might
examine musical impressions touring American jazzmen have brought back home from
foreign lands during the last twenty -five
years. And should further proof be necessary.
there is the example of Martial Solal, an Algerian- born pianist of truly international disposition.
Solal, who learned from listening to Bud
Powell, Art Tatum and Thelonious Monk,
made his debut in this country on Contemporary seven years ago. What makes the difference this second time around is the
wholly Gallic flavor of his own compositions,
five of which complete one side. Supported
by Guy Pederson, bass, and drummer Daniel
Humair, he conveys the movement, sounds,
smells and moods of Paris more vividly than
many writers of sentimental ballads about
the city. His ability to stand astride two
worlds is best described by the title Middle
Jazz, a work which wittily combines the
earthy and urbane. On the reverse side are
fine
of
two-handed
solo
performances
standards, Monk's Round About Midnight,
Dameron's
The
France
and Tadd
Squirrel.
can keep its Michel Legrands and Andre
Hodiers, provided a few more Solals come
this way.
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Stan Kenton: Kenton's West Side Story
Capitol Stereo 5T1609
Leonard Bernstein's musical analysis of
the folk mores found on Manhattan's teeming
West Side presents ideal subject matter for
the romantic Kenton approach and the fiery
arranging talent of Johnny Richards. The
team is perfectly suited to depict the contrasting emotions expressed in the score.
Tender love scenes are set in motion by the
leader's persuasive piano, and such practiced amorists as Conte Candoli, Sam Donahue, Marvin Holladay and Gabe Baltazar
heighten the lyric moments which pass all
too quickly on Maria, Tonight, and I Feel
Pretty. An enlarged percussion section is
employed to furnish exciting Latin rhythms
as the neighborhood gangs engage in fraternal byplay, and Richards skillfully increases the tension when opposing factions
prepare for battle. Both men share a flair
for dramatic effects and take delight in dynamic climaxes, and the story affords every
excuse for indulging in excesses of this sort.
Except for a bit of Kenton concertizing at
the opening and close, they both exercise
admirable restraint, and Richards adopts
the pleasant custom of offering several themes
in reprise.
The new thing in the Kenton band is the
mellophonium, and every follower of the
group by now knows the distinctive sound
four of these renegade French horns add to
the ensembles. The section fills out the
range in between trumpet and trombone,
but Kenton also subdues the volume and
attack of the other brass to favor his latest
plaything. This season, and for as long as
the romance lasts, the band will be operating at mellow and relaxed levels. All three
sections are something to hear, especially
in stereo, and Gene Roland's ominous solo
on mellophonium provides a memorable introduction to the big rumble scene. Another
stereo treat is the lively Latin beat of drummers Jerry McKenzie, George Acevedo, Lou
Singer and Larry Bunker.
Ted Heath: Big Band

Percussion

London Stereo SP44002
All the big guns on the London popular
list received instructions to center in on
Phase 4 stereo, and Ted Heath is one of the
really big ones to sound off as the new series
gets underway. When it comes to snappy
exchanges between sections and colorful
stereo action, the band hits the target every
time. The much heralded fourth dimension
depends upon an arranger's ingenunity at
dramatizing a score by "incorporating true
musical use of separation and movement ".
The idea works best when applied to tunes
that create a mood, tell a story, or introduce such entertaining personalities as the
mad drummers on Drum Crazy, a happy
Peanut Vendor, and the persistent Johnny

SONATA NO.

Bookshelf Speaker Without Compromise
Robust reproduction from an all -Bozak
system -wide -range speaker, two tweeters and
cross -over network. Brightness control
to match room acoustics

One Note.

The label's American branch is reported
after noting
the large and growing market for stereo
spectaculars in this country. Much planning
was done over here, and quite possibly the
unidentified arranger also hails from these
shores. At least, the writing seems more
appropriate for the faceless inhabitants of
some New York studios than Ted Heath's
band. By the time xylophones, maracas,
ocarinas, triangles, bongos and scratchers
have their say, little space is left for Heath
to express his own personality. Worst of all,
most of the jazz soloists are shunted aside
for atmospheric noodlers on piccolo, flute
and bass clarinet. The job of a jazz arranger,
whatever the phase of his career, is still to
write for a band and the individuals in it.
Heath should be able to pick the pockets of
one or two of his regular arrangers and find
better versions of Blues In The Night, and
Mood Indigo.
Heath's wide popularity among record
purchasers in this country was established
largely because of the concert hall realism
London engineers gave the band. Dancers
delighted in the natural sound, which often
contrasted sharply with the compressed
studio recordings produced here. Phase 4
places listeners right inside the band, and
dancers kill innhmhtedly enjoy the lively
to have instigated the series
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Fine Furniture reflecting traditional
Bozak wood craftsmanship. Decorator
styled in certified walnut or mahogany

The choice of discriminating music lovers
Full description of all models in our 32 -page

brochure -yours for the asking

The Very

Best in

Music587 CONNECTICUT

AVE.

SOUTH NORWALK, CONN.

-r;

action on Poinciana, Thou Swell, and Taking
A Chance On !wire. Just how much armchair relaxing will be done is open to question, as anyone who remains seated daring
this production may still feel like one of
the baud boys chasing a fly In and around
the music stands. Perhaps next year will
usher in Phase 5, or super concert hall
realism. which will take Heath fans right
back to where It all started.
The Slightly Fabulous Limeliters
RCA Victor Stereo LSP2393
Now that the Limeliters are competing
with the Kingston Trio on singing commenials as well as record stands, the ques-

tion Is which group will be the first to
preserve these present-day broadside ballads
In an album. Although the Limeliters pass
up the ehauce this time, they come close
on a daring opus titled Gunslinger, which
gamely satirizes television westerners. The
performance took place before an enthusiastic

audience of 3.000 San Franciscans, a ci Lou
Gottlieb is heard making hutuoro s remarks to keep the crowd at bay
tween
numbers. Nothing scares a crowd q ite so
much as brains, and Gottlieb is quick n the
draw with the intellect. Alex Hassil e and
Glenn Yarbrough are no slouches eith r, and
the trio soon has everyone cowed in o submission with a rapid -fire delivery of interned 1 folk ditties. Only Al Schnitt , who
came up from Los Angeles to engin r the
Job. manages to escape unscathed as h: faithfully records the event for posterity 1 widescreen stereo. Soon every college gr up in
the country will be trying its hand t the
tricky arrangements of (lard Ain't It Hard,
Western IVind, and Ararah, Ararah.
;

Edmundo Ros: Bongos From The So th
London Stereo SP44003
Quite a bit can be learned by slippi g into
the New York Iligh Fidelity Musi
Show
on the day set aside for dealers, and eepiug

anything new.
Seeing the quizzical expressions of audio
selectmen turn to beams of approval at this
year's Loudon exhibit is reason enough to
believe that Phase 4 stereo has a brilliant
future in store. At this stage of the game,
however, reasonable doubts might be entertained as to what, if anything, lies ahead
for bongos. But anyone so bold as to venture
an opinion that nothing new can be done
with the instrument must first take into account Edwundo Ros and his fellow drummers.
Latin percussionists are an inventive lot
and always have something simmering on
the back burner. When the tinte seems right,
another set of rhythms is !nought to a boil,
and the dancing public usually heads for a
course of lessons at Arthur Murray's or his
British counterpart. Ros serves familiar tunes
in a uew guise on the Phase 4 utenu, adding
a conga beat to Deep In The Heart Of
Texas. and a dash of cita-chu to My Old
Kentucky Home. Ros refuses to leave the
finishing touches to an arranger, preferring
to create Improvised bongo passages at the
an eye open for reactions to

last moment himself.

Ray McKinley: Glenn Miller Time
RCA Victor Stereo LSP2436

Last summer's television series featuring

Ray McKinley's new Glenn Miller orchestra
kept the arranging staff working overtime to
supply all the fresh material required. As
Winging back summer programs for winter
reruns is a rare occurrence, Miller fans

try to weather the snowstorms with
this batch of encores and hope that the band
will be on view again next year. The trusted
Miller recipe of mixing the new with the old
is followed, and the arrangers make certain
each ingredient measures up to standard.
must
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The fatuous Miller sound gives new songs a
familiar touch, and the old ones become
crisp and vital. Lorrie Peters is everything
a charming bated vocalist sl
Id be on Make
öoauoste Happy, moll I Could Hare Danced
All Night. McKinley's antic drum figures enliven Stumbling, and Miller himself would
approve of the danceable tempos and sharp
stereo picture of the sections working together on Misty, Satin Doll, and My Wonder-

!st

ful One.
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Eric Rogers: The Percussive Twenties

London SP44006
Some poor excuses for dance bands were
around in the 20's, but few were as bad as
recent attempts to recreate the era would
lend television viewers to believe. CoonSanders. Ted Weenie, Putul Treninine, Ben
Pollack and Jean Goldkette headed great
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bands, and all played better In person than
on records or rullio, lu addition. many good
regional hands made dancing in this country
a pleasure. Things were different in England, where Loudon kept the best hands
to itself, and groups performing at the local
dance l'nlais Invariably sounded pretty awful. The worst practices of name leaders
were imitated along with the good, and the
resulting hodgepodge is being resurrected
and peddled today.
Eric Rogers recalls the dear old Palate
days. in the full sonic clarity and separation
of Phase 4 stereo, as though they are
among the fondest memories of hie youth. A
ruddy, low-sounding tuba growls instead of
a trombone on Tiger Rag, and the whole band
vocalizes on Chicago. A boy and girl sing
sentitnental duets on Tea For Two, and Who?
A lone tap dancer is shadowed by a soft -shoe
expert on Me And My Shadow. Some dispatches would have us believe this type of
band is currently popular with smart
Londoners, while the provinces now demand
more recent futre.
Jack Teagarden: Mis'ry And The Blues
Verve VSTC257 (4-track stereo tape)

Stereo tape turns the burnished brass in
this mother lode to pure gold, and Jack
Teutgarlen's trombone never glowed with
a more mellow sound. And no trumpeter
more reliable and steady than Don Goldie
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has partnered Big T since brother Charlie
was a constant companion. If anything,
(,oldie is a performer of even greater versatility. with the exciting tone of Bix Beiderbecke, the blues cry of hing Oliver, and the
reserve strength of an Armstrong. Goldie
matches the trombonist to perfection, and
his featured solo has all the romantic
warmth of a Billy Butterfield on the lazy
Afternoon In August, a melodic interlude
written by the sextet's clarinetist, Bill Stegmeyer.
Sharing honors with the brass team are
two pianists, one a working member and
the other guest arranger and composer. Don
Ewell, who heads the rhythm section of
Stan Puls, bass. and drummer Barrett
Deems, shines brightly on King Oliver's
Frogoie Moore. Charlie La Vere, who once
guided the notorious Chicago Loopers gang,
met Teagarden when they both worked for
Paul Whiteman, and the attractive title
time is entirely his doing. Among his other
goodies unwrapped during the reunion are
arrangements of Willard Robinson's Don't
Tell A Man About His Woman, and Terry
Shand's Lore Lies. The lovely Shand melody
receives unusual treatment, with organist
'Shay Torrent suppling a firm underpinning of sustained organ chords. The instrument is right at home in a jazz context for
once, and the stereo effect Infinitely enjoyable. The leader's voice is in fine form,
especially during a reprise of Basin Street
Blues.

songs. Blues collectors will long conjecture
what might be if Johnson were still alive and
Hooker started recording in 1936 instead
of 1949.
Eric Dolphy: Out There

Prestige /New Jazz 8252

Although Eric Dolphy is the only born
player on this test flight, the presence of Ron
Carter in the quartet guarantees that there
will be someone else able and willing to
share solo duties on the first journey out
there. Neither man is ready to break through
the stratosphere just yet, but they both
soar high enough to become acquainted with
the risks involved. George Duvivier, bass,
and drummer Roy Haynes provide a firm
rhythmic base to depart from, keep the
track clearly defined, and bring everyone
back to earth safely. With all restrictions

removed, Carter is free to indulge in unusual plucked or bowed passages, and the
cello often pulses with a guitar -like throb
behind Dolphy. Regardless of whether the
cello belongs in jazz or not, bassists may lose
their claim to the instrument if they keep on
imitating guitarists. Perhaps the ire of a few
guitarists will be aroused before long, and
any battle for possession between the two
groups should be exciting to watch.
Dolphy shifts smoothly from alto sax to
flute or clarinet, checking his performance
at varions speeds anti levels of atmospheric
pressure. Unlike many of his contemporaries,
Dolphy never becomes so rushed as to neglect
quality of tone, and the balsa clarinet shadings are delightful to hear on his own
Serene, as well as a portrait of Charlie
Mingus titled The Baron. And his ideas on
alto sax manage to be challenging without
sounding angry on the title tune, and Hale
JE
Smith's poignant Feathers.

MONO
Robert Johnson; King Of The Delta Blues
Singers
Columbia CL1654
The Folk Lore Of John Lee Hooker

Vee Jay LP1033
The existing information about Robert
Johnson is barely enough to constitute a
legend, and blues collectors will be amazed
to learn that lie was born about the same
year as John Lee Hooker. That both amen
grew up in the same part of the Mississippi
delta country was known. but most experts
thought the forty-three -year -old Hooker to
he at least a decade younger than Johnson,
whose death at twenty allegedly came about
when a jealous woman poisoned his drink
in 1938. The authority quoted on the liner
is Don Law. who recorded the singer in
1936 and 1937 for the American Recording
Company, and the news makes previous comparisons of the two men obsolete.
Johnson attended only five sessions in San
Antonio and Dallas. recording a total of
twenty -nine sides. and he died just before
John Hammond was about to bring hint to
Carnegie Hall for the first "Spirituals to
Swing" concert. Including six alternate
masters and three titles never issued before,
this new adidtion to the "Thesaurus of
-Classic Jazz." series supposedly accounts
for twenty -two sides. As this writer has in
his possession eight titles not listed, somebody's arthmetic is wrong.
Regardless of whether Johnson recorded
more or less than two dozen blues, the total
is still slight when stacked up against the
hundreds of songs credited to Hooker, Big
11111
Itroonzy and others. But it quarter
century has only added to Johnson's laurels,
and his achievement is all the more remarkable for being over and done before his
twenty -first birthday. Hammond calls him
the greatest primitive blues singer of all
time, and the LI' is an essential primer of
the blues. Apart from women and trouble,
Johnson loved to sing of locomotion. The old
Hudson comes to life on Terraplane Blues,
and one of the best train blues ever is Last
Fair Deal Gone Down.
Hooker is at the peak of bis career, enjoying success on the folk music circuit and as
a rhythm and blues performer. Although
Vee Jay still assembles his LI's from assorted
single sides. the sessions are no longer held
in the back of a store. Except for two numbers from last year's Newport Folk Festival,
the singer recorded his present offering at
Chiengo's Universal Recording Studios. There
is enough variety to satisfy both audiences,
and Jimmy Reed plays harmonica on four
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CONTINENTAL 1400'
4 -Track Stereo Tape Recorder

A recording studio in a suitcase-that's how Norelco '400'

owners describe this most advanced (and most popular) self contained stereo tape recorder. VERSATILITY: 4-track stereo
recording and playback, as well as 4 -track monophonic recording and playback, at any of its 3 speeds. FREQUENCY
RESPONSE: at 71/2 ips, 50- 18,000 cps; at 33/4 ips, 50- 14,000
cps; at Ws ips, 60-7000 cps (yes, its response at 33/4 ips is
actually equal to or wider than the response of most other
machines at 71 ips)( PROFESSIONAL EXTRAS (at no extra cost):
mixing, monitoring, sound -on -sound facilities and the Norelco
stereo dynamic microphone. SIGNAL-TO-NOISE RATIO: 48 db or
better. WOW AND FLUTTER: less than .15% at 71/2 ips. CROSSTALK: 55 db. HEAD GAP: .00012 ". AUDIO FACILITIES: completely
self- contained, including dual recording and playback preamplifiers, dual power amplifiers and two Norelco wide -range,
stereo -matched speakers (one in the detachable lid). For complete specifications, write to Norelco. In the meantime, see
and hear the '400'. The recording studio you can carry is now
available for immediate delivery.

High Fidelity Products Division
NORTH AMERICAN PHILIPS COMPANY, INC.

230

Duffy Avenue, Hicksville, L.I., N.Y.
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Passenger r Back -Seat Driver
The Co poser At Rehearsals
he was to co r net the
Brahms First Symphony, a celebrated
TS European maestro p used in
a backstage corridor, knelt befor: a bust
of the composer, and whispered a short
prayer. The gesture was straigh out of
the Romantic Era. Without bendin a knee
over it, most of this conducto 's con temporaries also feel a profound r :verence
for the master musicians of t e past.
But relations between conduct rs and
living composers have not alwa s been
as harmonious since the rise of he con ductor in the second quarter of the
nineteenth century.
In Imperial Vienna, compose s were
not allowed to be present duri g trial
performances of their music by t venerable Philharmonic. Hugo Wolf whose
first orchestral opus was to be pl yed on
October 15, 1886, disobeyed the ruling.
He furtively tipped a hall atte ant to
let him in, and slid into a sea in the
darkened gallery. He should hav: stayed
home. The performance, he report: d later,
was "Babel itself." Unaware th . t Wolf
was in the auditorium, Hans Ric; ter, the
conductor, provoked an outb rst of
laughter at the conclusion of he run
through when he remarked to the o ehestral
players: "Gentlemen, I should n rt have
let the piece be played to the en , but I
wanted to see for myself the r n who
dares to write in such a wa about
Meister Brahma." (A reference t. Wolf's
sneering criticism of the older e imposer
in the Salonblatt.) The hot -tempe d cornposer had to be restrained by his friends
from challenging Richter to a du 1.
So exalted was the reputation of the
late Wilhelm Furtwaengler that of only
the living but the dead were
ade to
defer to him. Sonic of his Ge an admirers went so far as to describe B: ethoven
as the "ideal Furtwaengler -co r poser."
Berta Geissmar, who was Furtw . engler's
secretary during the Thirties, illust ates the
enormous influence the conductor wielded
over living composers. Richard Stra ss, who
was present at a rehearsal of h latest
opera, "Arabella," in 1933, sudde .ly left
the hall, beckoning Dr. Geissmar t follow
him. At a safe distance from the odium,
Strauss now ventured the opini in that
the winds seemed too loud th rughout
the session. He had hesitated to tell the
conductor, however, because he 'wanted
to keep him in a good temper." " ouldn't
you convey this to Furtwaengl ? ", he
asked Dr. Geissmar.
It is interesting to note that Strauss
had been an internationally rei ognized
composer for some four decades w en this
incident took place. It is easier to sppreeiate Rachmaninoff's timidit
at a
rehearsal of his opera, "Aleko,"
1893.
Tchaikovsky, sitting beside the yo g composer, asked him whether he
rproved
the tempo at a certain point in the
proceedings. Rachmaninoff confes d that
MOMENBEFORE
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rather slow but was
afraid to tell the conductor. Tchaikovsky

he thought the pace

then rose and announced: "Mr. Rachmaninoff and I think that the tempo here
might be taken a little quicker."
Without a Tehaikovsky at his side, what
is a young composer to do when something
goes wrong during a rehearsal presided
over by a "star" conductor? In most cases,
there is no problem, for the conductor
will generally follow the composer's suggestions faithfully. Occasionally, however,
difficulties arise from the way in which,
the latter frames his comments. One
American composer, for example, was told
unceremoniously to leave the hall when
he had criticized the conductor's handling
of the brass dynamics. Another left voluntarily, in a state of utter dejection,.
after he had attempted in vain to convey
a point on rhythm to the maestro. Many
young composers will agree with a charge
levelled by the British composer, Richard
Arnell, against "young conductors who
analysed every bar (of your score), told
you how badly you had written it and
then went on to change all your tempi
for the worse."
A composer's tempo, however, is a sometime thing, as performers have discovered
over the years. Franz Kneisel, having
performed the Brahms Violin Concerto
for the composer, asked him whether his
tempi were correct. Brahms shrugged off
the question with the advice : "Just play
beautifully." After hearing a rehearsal
of his Quartet in G Minor, Debussy remarked to the instrumentalists, "You play
the third movement twice as fast as I
thought it should go
but it's so much
better that way." It is a well known
fact that age and tempi are closely interrelated. Brahms, for example, slowed
down noticeably in his later years. So
did Saint -Saëns who, in the words of
Sir Thomas Beecham, "imbibed a tastefor somnolent tempi." Knowing that the
French composer was to attend a rehearsal
of the Symphony No. 3 in C Minor.
Beecham conducted it in a very deliberate
style. After the performance, he asked
Saint -Sans for his opinion. "My dear
young man," came the enigmatic reply,
I have lived a long while, and I have
known all the chefs d'orchestre. There are.
two kinds ; one takes the music too fast,
and the other too slow. There is no third!"
Toscanini, on the other hand, neither
asked for tempo indications nor accepted
the composer's recommendations when he
performed Boléro. Ravel was present during a Toscanini concert at which his
orchestra tour de force was presented, and
was horrified at the conductor's choice
of tempo. True to form, the Maestro had
taken the work at an unusually brisk
pace. Ravel rushed backstage after the
performance to register his vehement disapproval but apparently made no impression upon the willful conductor, who did
not alter his future performances of this
work.

...

.
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It is bad enough for a conductor to
ignore the composer's wishes, hut he is
hitting below the staff when he claims
that his interpretation of a work is better
than that of the composer. Such was the
case when Angelo Mariani spread the
word that he had conducted a Forza del
destino superior to the one Verdi himself
had directed at La Scala. For that display
of vanity, Mariani lost the composer's
friendship and, out of pique, stopped
conducting Verdi operas and began to
promote Wagner instead.
The Verdi -Mariani episode to one side,
composers have learned much from experienced conductors when their works
were being test -piloted at rehearsals.
Rimsky -Korsakov recorded his musical indebtedness to Napravnik, who rehearsed
and gave the first performance of the
opera, "Maid of Pskov :" "The recitatives
he led in (normal) time, and that angered
me greatly. Only later did I grasp that
he had been right and that [they] had
been written inconveniently for free and
unconstrained declamation, as they were
overburdened with various orchestral
figures."
There are times when a conductor is
given more latitude than he would like.
Sir Henry J. Wood was rehearsing Delius's
"Eventyr" when "there occured a de. Turning
batable wood -wind chord.
to the composer by my side," Wood wrote,
"I asked him if the note on the chord
in the second beat was a G Sharp or a
G Natural. Delius's reply was: "I don't
know. I'll leave it to you.' "
The conductor of a Stravinsky work
need never fear encountering this snag
with the composer present. Stravinsky's
meticulous approach to his craft embraces
not only the printed score but such peripheral details as the acoustical setting
in which the music is performed. During a
rehearsal of "Apollon Musagète" in Berlin
with Otto Klemperer conducting, Stravinsky "was struck by both the confusion
of sound and the excessive resonance. Far
from standing out in the ensemble, the
various parts merged in it to such an
extent that everything seemed drowned
in an indistinct buzzing." The orchestra
under Klemperer's direction comprised the
following instruments: 16 first violins, 14
second violins, 10 violas, 8 celli, and 6
double basses. Stravinsky reduced these
forces to 8- 8- 6 -8 -4, and the alteration
immediately produced the desired effect;"
he reported. "Everything became sharp
and clear."
It was Stravinsky who may have summed
up what every composer looks for in the
ideal conductor, when he praised Monteux's
"clean and finished execution" of the
"Rite of Spring." "I ask no more of a
conductor, for any other attitude on his
part immediately turns into interpretation,
a thing I have a horror of."
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NEW PRODUCTS
Battery Operated Fully Transistorized
Tape Recorder. The Norelco "Continental
100" (Model EL3585), a portable, fully
transistorized, battery operated, high fidelity tape recorder, has been announced
by the North American Philips Company,
Inc. Weighing only 8 lb. and using 6 "D"
flashlight batteries the "Continental 100"
records speech and music, making it ideal
for use by music lovers as well as by
many others. The "Continental 100" operates at a constant 1% ips and will provide up to 2 hours of playing time on a
single 4 -in. reel. The unit incorporates an
erase head and a 2- track, record/playback
head, and has a frequency response of 1006000 cps. Distortion is extremely low, due
in part to the push-pull output stage and
the push -pull bias oscillator. The "100" is
provided with a transparent lid which fits
over the tape reels and can be kept on

for 30 db of quieting. Freque cy response is within 1 db from 20 cps o 20,000 cps. Output level is 1 volt at 1 )0 per
cent modulation. Price of the TEC FM-15
MX FM- Stereo tuner is $179.50. Tht TEC
400 self- powered Stereo Adapter is 79.50.
Transi -Tronics, Inc., 1601 West 01 ympic
Blvd., Santa Monica, Calif.
M-2
Transistorized Multiplex Adapter. A
compact, transistorized stereo multiplex
adapter which, it is claimed, will convert
any conventional FM tuner or recel ver to
stereo reception has been des'goed by
ABC Electronics, Inc. The self-con ained
and self-powered adapter converts FM
broadcasts into the right and left channels or a compatible mono signal The
front panel stereo balance control knob
provides optimum balance between channels. The Model #611 Multiplex Adapter
is quickly and easily attached to all dis crinittator -type multiplex tuners or o any
2.5 sv

Harmonic distortion rating is less than 1.0
per cent at full output. Hum is stated as
- 90 db at the tuner input, - 60 db at the
phono input. Because the KX -60 uses no
tubes or output transformers, it weighs
only eight pounds. Miniaturized components permit compact size: 2 % -in. high,
11 -in. wide and 914 -in. deep. Five pairs of
stereo inputs accommodate a variety of
sound sources-including tape head. Control is provided for separation, plus dual concentric, clutch -type bass and treble
controls. Easy -to- follow, step -by -step instructions are provided. No electronic or
kit -building experience is required. Priced
at $79.95 less case, the KX -60 is listed under Allied No. 83 YU 994. Optional metal
and oiled walnut cases are available. Allied
Radio Corp., 100 N. Western Ave., Chicago
80, Illinois.
M -4
FM Stereo Tuner. Designated the 3457 -

MX FM- Stereo Tuner, this new Eric unit
combines the low silhouette design features of the Eric Gold -Line FM tuners plus
built -in multiplex circuitry. A Foster -Seely
d'scriminator circuit assures low noise

levels and minimum distortion. Sensitivity
of the 3457MX tuner is less than 1.0 uy for
20 db of quieting, producing extremely
low interstation levels. Response is 20 to

other FM unit. The adapter features a
simple, yet effective switching arrangement. In addition to the balance control
knob, there is a two -way switch fo FM
and Multiplex. Special low -loss input
cables prevent serious loading of the FM
or tuner-whether d'scriminator or ratio
detector type -as well as reducing overall distortion. Separation is at least 20 db
over the entire audio range, with frequency response from 30 to 15,000 c 3s on
both channels with full separation. Carrier insertion is achieved by means of a
self- contained 19,000 cps oscillator and
doubler which insures lock -in of pilot
carrier
. even under fringe area conditions. The ABCO $1:611 Multiplex Adapter
contains four transistors and requires no
warm -up or outside power source All
units are factory adjusted and al gned
and measure 3 -in. wide x 4 -in. high 5 -in.
deep. Retail cost per adapter is uncle- $40.
ABC Electronics, Inc., 611 Brookhaven
Drive, Orlando, Florida.
M -3
^

while the unit is in operation, eliminating
dust and offering protection against wind,
rain or snow. A removable carrying handle
enables the user to record and playback
while on the move. Completely self -contained, the "Continental 100" includes recording and playback preamplifiers, power
amplifier, and loudspeaker. The unit is
also equipped with a Norelco dynamic
cardioid microphone which fits into a recess in the recorder. To insure constant
speed, the tape transport mechanism is
capstan flywheel driven, and the motor
speed, regulated by a special governor, is
independent of battery voltage. Accessories, which are available separately, include: special connecting cables, shoulder
strap, and carrying case. North American
Philips Company, Inc., 230 Duffy Avenue,
Hicksville, L.I., N. Y.
M -1

Transistorized PM- Stereo Tuner. Featuring 20 transistors and diodes, the TEC
FM -15MX FM- Stereo tuner receives either
monophonic or stereophonic program material and matches the TEC S -15 Stereo
amplifier. The multiplex section occupies

>

All Transistor 50 -Watt Stereo Amplifier
Kit. Employing 20 transistors and four diodes, the Knight -kit KX -60 incorporates a
full complement of stereo features. Among
advantages listed by Allied are virtually
no hum or noise, no microphonics ar d no

automatic frequency
control, plus defeat, prevents station drift.
General Electric "3 -in -1" Compactron tubes
are employed and the unit features the exclusive Eric "Stereo Announcer" which
automatically lights up when FM stereo is
being broadcast. The 3457MX is available
with walnut or metal enclosures. Dimensions are: 13% -in. x 4- 5/16 -in. x 81/4 -in.
deep. Weight is approximately 9 lb. Price
in the West is $119.95, slightly higher in
the East. Eric Electronics Corp.
M -5
20,000 cps and an

Two -Manual Organ. Artisan Organs, a
division of Dorsett Electronics, Inc., has
introduced a new two -manual theater styled organ. Known as the York, it features full 61 -note manuals, a 25 -note concave- radiating pedal board, and a curved
"horse shoe" stopboard with 40 multi chlnr^d stop tablets. The compact console,

a space

21/2 -in. x 6 -in. x 1 -in. inside the FM15MX. It incorporates 8 transistors and is
completely automatic in operation. All circuits are factory aligned and pre -set and
the inherent stability of transistors virtually eliminates any more adjustments in
the future. The current drain is only 20
ma. The self -powered stereo adapter is
available as a separate unit, the TEC
Model 400. Sensitivity of the FM -15MX is

76

warui -up period required. Cool runnin; and
compact dimensions allow easy ins alla tion with very little ventilation regs ired.
The unit provides 25 watts per chann for
a total 50 watts IHFM output. A s ecial
"Thermal Feedback" circuit stabilize the
amplifier OTL output stage. Frequent Y response is given at -1 db, 20-20,000 cps.
1

ideally suited for homes, offers an impressive stoplist of authentic theater voices
characteristic of the great romantic theater organs of the 1920's. Other features include dual expression pedals, separate
vibrato on each manual, and independent
oscillators for each note. As accessories,
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SUPERB NEW SCOTT
MULTIPLEX TUNER KIT

HIGH FIDELITY

Revolutionary Kit - Building Methods
Insure Factory Wired Performance
Now you can have the fun of building a genuine H. H. Scott Wide -Band
and save money, too. RevoluFM Stereo Tuner in just a few hours
tionary Scott -developed kit building techniques including full -color instruction book, mistake -preventing Part -Charts, pre -cut wires and unique
Ez -A -Line alignment system assure you of performance equaling Scott
factory -wired units. The LT -110 performs so perfectly and has such a
professional appearance you'll be proud to use and display it in your

...

stereo system.
The new LT -110 Scottkit features a pre -wired and tested multiplex
section plus the famous silver -plated factory -built and aligned front end.
Sensitivity of this magnificent new tuner is 2.2 µv (IHFM). There are
special provisions for flawless tape recording right "off-the -air."
Scott multiplex circuitry has become the standard of the industry. Scott
Wide-Band multiplex tuners have been chosen by leading FM stations
from Boston to San Francisco. Here is a proven, accepted multiplex
choose
tuner you can now easily build at home. Choose the finest
H.
H.
Scott.

...

Choose from these Superb ScottKits

New LK -48 48 -watt
Stereo Amplifier Kit.
A real best -buy in kits.

All the features you
need. $119.95

LK -72

80-watt

Stereo

Amplifier Kit.
Enough power for any
system. Famous H. H
Scott quality. $159.95*

Outstanding features of this
EMSy-:o -build Scottkit include:
1

a.

4

Facbry -wired multiplex section.
Pre- wired,
pre -aligned Scott silver -plated
Pont-end.
Unique filtering circuits for flawless tape
recrrding.
Witt-Band IF's and detector assure d.stortion-ree reception of even weak multiplex signals.

- e :llnical
ersit

Specifications:

vity 2.20,

IHFM.

10

Tubes,

11

Diodes.

:wtclable AGC. Separate Sub -Channel Noise
fittar; Illuminated Precision Tuning Meter;
Panel Tape Recorder Facilities.
Panel Controls. Logging Scale. Exclusive
Coppe-- Bonded Aluminum Chassis.

special =ront
Five

Font

H.H. SCOTT
H. H. SCOTT, INC.,

Dept.

035 -12

111 Powdermill Road, Maynard, Mass.

New

LM -35

Multiplex

Adaptor Kit.
For use with any H. H.
Scott tuner. Pre -wired
multiplex section. $79.95

Send me your new Scott kit catalog and complete
information on FM Stereo.
Name
Address
State
City
Export: Morhan Exporting Corp., 458 Broadway,
NYC. Canada: Atlas Radio Corp., 50 Wingold
Ave., Toronto.
*Case extra. Slightly higher west of Rockies

Artisan offers the Band Box and Orchestra
Bells, which add a variety of instrumental
effects commonly found in theater organs
but as yet not successfully duplicated
electronically. The York is available in
either finished or kit form. Artisan Organs,
4949 York Blvd., Los Angeles 42, California.

Professional Recording Lathe- Of interest to the recording industry is a new professional recording lathe from Fairchild,
the Model 740, recently introduced at the
Audio Engineering Society professional
products show. Designed along the usual
Fairchild robut design concept lines, the
740 includes many outstanding and unique
features including: a three-speed beltdrive unit, with a two -speed hysteresis
synchronous motor designed to eliminate
belt stretch; low noise characteristics,
65db below a 5 cm /sec signal, wow and
flutter, .03% peak -to-peak; variable pitch,
100 to 1000 lines -per -inch, continuously
variable; LPI unit driven separately by a
hysteresis synchronous motor permits
automation of LPI with minimum expense;
suction hold -down disk -no suction noise
in disk hold-down design; turntable weighs
35 pounds; microscope travels on its own
feedscrew allowing "standing still" images
of the groove being cut, the microscope is

WHAT'S IN AN ENCLOSURE?
In the case of the Tannoy G.R.F. Speaker
over 3o years' experience as pioneers of high
quality reproduction That's why this
unique horn type cabinet used with the
" Fifteen " Dual Concentric gives results
which have caused a sensation on both
sides of the Atlantic.
!
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Designed as a complete system using th
exclusive Tannoy expanding source prit ciple,
the G.R.F. once again shows that experi °nce
and unremitting care, backed by the
latest production methods, have produci d
a loudspeaker setting a standard
by which others are judged.

The new

GIZF is designed to reproduce the ultimate in stereophonic so Ind.
TANNOY (AMERICA) LTD

P.O. Box 177, East Norwich, L.I., N.Y

.

TANNOY (CANADA) LTD
36 Wellington Street East, Toronto r,

Ontario, Canada.

The First Book of its Kind -No Other Like

SOUND in

It!
provided; fast changeover from one cutter
to another through the use of an exclusive
mounting for the cutter. The Model 740 is
priced at $2575 (without recording head)
as illustrated. Fairchild Recording Equipment Corp., 10 -40 45th Ave., L. I. C., N. Y.

the THEATRE

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

rived systems and equipment specific
Complete procedures are given for: Pla
assembling, and testing sound control in
tions -Articulating sound control with
elements of production -Rehearsals an
formances Operation and maintenan
sound control equipment.

-

ions.

M-7

ning,
tallather

Stereo Speaker System. A specially designed stereophonic speaker, known as
Symphony No. 1, Model B -4000, is claimed
to overcome the difficulties encountered in

per-

e of

THE AUTHORS

During the past thirty years, the authors have dev loped
the techniques of sound control in opera, open-air mphitheatres, theatres on Broadway, theatres on-the -ro d and
off-Broadway, in concert halls and night clubs, in Holly wood and in the laboratory. Some of their techniq s are
used in broadcast and recording as well as in p rformances where an audience is present. From their la ratory
have come notably successful applications of sou
con trol to psychological warfare and psychological scr ening.

RADIO
MAGAZINES, INC.
Dept. AC -1
Post Office Box 629
Mineola, New York

An

am enclosing my remittance for $10.00
Send my copy of
SOUND in the THEATRE postpaid.

technician, stude t, and teacher
concerned with th reinforcement
of sound and speech.

invaluable reberence

- an

in-

dispensable guide for anyone
working in the theatre -a complete technologic
thesaurus for
the engineer, arcatect, designer,
I

1

Name

AUDIO

Address

city

attempting to reproduce music stereophonically in large rooms
"hole in the
middle" of an orchestra with speakers
spaced normally for the room dimensions
or a "compressed orchestra" if the speak-

-a

(No C.O.D all books sent postpaid in U.S.A.
and possessions, Canada, and Mexico.
Add 50e for Foreign orders.)

Um)

Slots

www.americanradiohistory.com
AmericanRadioHistory.Com
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measuring a.c. volts, d.c.
ers are close enough together to fill the can be used forsimply
by turning the probe
volts, or ohms,
hole. Through a new speaker configuration
$27.95 in the kit,
employing eight tweeters in a column, a tip) the new unit sells for
$42.95 fully wired and tested. EICO, 33 -00
special mid -range unit and two woofers,
M-9
N. Y.
1,
I.
C.
L.
the Symphony No. 1 achieves even distri- Northern Blvd.,
bution of highs throughout a room in the
Dust Bug For Changers. A completely
horizontal plane and concentrates the
redesigned changer model of the famed
highs in a narrow vertical beam at listenDust Bug developed with STEREO requireing levels. The effect of the arrangement
ments in mind, is now being marketed by
is that "perspective is maintained not only
Electro -Sonic Laboratories, Inc. Like the
in width, but also in depth. Instruments
standard model, the new Changer Dust
sound in their proper places, not just left,
right or center, but closer to or farther Bug sweeps each record clean just before
the stylus plays the grooves. Both models
from the listener." Symphony No. 1 is
utilize a brush of individually pointed soft
housed in a cabinet designed to blend with
nylon fibers in conjunction with a cylindricontemporary, traditional or Far Eastern
cal plush pad. Both are dampened with a
decor. Measuring 44 -in. in height, 273/4 -in.
special, antistatc fluid which collects
in width and 16 -in. in depth, it is available
groove dust and lint and neutralizes elecin certified walnut, mahogany, ebony or
trostatic charges on the record. Features
fruitwood finishes. Specifications for Symof the new Changer Dust Bug include inphony No. 1 include frequency response
stant installation on any tone arm, no verfrom 35 to 20,000 cps with cross -over
points at 200 and 1500 cps and impedance tical stylus loading on the cartridge, and
of 8 ohms. To attain the full dynamic
range available from the units, Bozak recommends amplifier power of not less than
30 watts per channel. The R. T. Bozak
Manufacturing Co., 587 Connecticut AveM -8
nue, South Norwalk, Connecticut.

s

New VTVM Kit. Production of a new
vacuum tube voltmeter providing entirely
electronic, direct- reading measurements of
a.c. and d.c. voltages up to 1500 volts in
five ranges, and of resistances of 0.2 ohms
to 1000 megohms in five ranges, has been
announced by EICO. The new Model 222,
available in both kit and wired form, is the
latest in EICO's new series of test instruments. Featuring calibration without removal from cabinet, the new unit also has
complete electronic overload protection
(plus fuse), 1 per cent ceramic resistors

user replaceable brush and pad. The
Changer Dust Bug sells for $4.75. Removal of dust enables the groove to better
control the stylus, reduces tracking distortion, and assures maximum tonal quality
from fine recordings. Electro -Sonic Laboratories, Inc., 35 -54 36th St., L. I. C. 6, N. Y.
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INSTRUMENTS
FOR PRECISION
CIRCUIT ANALYSIS

For every type of service. These quality instruments are supplied as original equipment with
many broadcast station installations.

NEW B &W

Model 410
Distortion
Meter

MODEL 200 AUDIO OSCILLATOR
Frequency Range: 30 to 30,000 cycles.
Frequency Response: Better than
dh. 30 to 15,000 cycles with 500
ohm load.
Stability: Better than 1°,ió.
Calibration: =3.0% of scale reading.
Voltage Output: 10 volts into 500 ohm
load.
Distortion: Less than .2% at 5 volts
1

f-------- - - - --H
output.

Measures: Audio distortion, noise level and
audio voltage level.
Ideal for FCC Proof of Performance Tests and

laboratory measurements.
Measures distortion as low as .1% on fundamental frequencies from 20 to 20,000 cycles.
The sensitve vacuum tube voltmeter circuit
measures AC voltage with an accuracy of ±5%
through a frequency range of 20 to 200,000

throughout, and zero center scale. Input
impedance is 11 megohms on d.c., 1 megohm on a.c. Voltage ranges on both a.c. and
d.c., designed for maximum usefulness, are
0 -3, 15, 75, 300, and 1500; up to 30 kv may
be measured using EICO's HVP probe with
1090 megohms Multiplier Resistor. Frequency response is 30 cps to 3 Mc; frequencies up to 250 Mc can be read with EICO's
PRF probe; peak -to -peak readings directly
on the d.c. scale are possible with EICO's
PTP probe. Resistance measurements of
0.2 ohms to 1000 ohms can be made using
only the 11/2-volt battery supplied, eliminating danger to delicate apparatus. Supplied complete with EICO's exclusive,
time- saving, patented T'ni -Probe (which

AUDIO
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MODEL 600 DIP METER

cycles.
The calibrated attenuator permits noise and
db measu ements over an extremely wide
range.
The Model 410 is a quality instrument, attractively styled and nominally priced.

L------ ------- Drop us

a

card for

a

Spec Sheet.

BarkP.z
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Sands.

Covers 1.75 tu 260 me in

5

Monitoring jack

switch.
hard-to- get -at

Shaped
places.

for

&

use

Bt
in

OFF

Sturdy, color codeo. plug-in coils.
Adjustable 500 na rroamp meter.
J

lYí,'ianaec,

u.

Beaver Dam Road, Bristol, Penna.

Canal Street &
and building equipment to operating specifications
Designing
in
Specialists
RANGEUHF and VHF
Bdw also design and manufacture filters for: ANTENNASRADIO INTERFERENCERADIO
Available to commercial or military standards.
well as many special types designed to performance specifications.
as
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The

Pro's

(from page 4)

Nest

Some of what I have already outlined
you have already done. I merely wish to
impress upon you the need for t. aximum

Saul J. White
Chief Engineer, Audaz, Inc.

-

NO. 8
"THE AGE OF THE
SCREAMING BRASS"
Most of us get up in the morning with a tired
heavy feeling. This is our morning lethargy.
It is perhaps 7 a.m. You dial a radio station for
news or weather, but only insolent jazz claws at
you. Station after station spewing its salvo of sound
and noise which later in the day you might
recognize as third on the hit parade or a twangy
hill -billy song. Do the stations believe there are
hotcha parties going at full swing at this hour?
What kind of persons direct these programs?
Here we are, the first fifteen minutes of the day,
suffering the universal morning sickness, with an
aching back, with foul breath and clammy eyelids,
and a slight nausea in front of the bathroom
mirror, with our physical and psychotic maladies
not yet repressed for the day. What we need is
mollifying music until we have adopted our personalities like a cosmetic with which to enter life
this day. But instead, there is only music with a
STING
like a spike driven thru one's eardrum.
There is only discord like a sustained toothache.
What manner of fiend directs these early
morning programs? How can he lack compassion
for the awakening world?
The trumpets screech, the saxes and horns shriek,
the bursts of brass and "Tiger Rag" give vinegar
and salt to our raw wounded morning nerves. Ifow
better to jar the nerves than with this metallic
discord, or with three sisters singing off-key, or a
bandleader with a cannahalistic throat throbbing
with coarseness and suggestiveness? These are perversions of melody, desecrations of emot.ons. 'I hrse
are tunes with warts, songs with canker and rash,
sounds with a quick life . . . like a firecracker.
These are cannonades of cacophony shot at us
when our resistance is lowest.
I can accept a blues or a ballad even tho it
sounds like a calf mooing for its mother, if it was
pitched toward some degree of aural comfort. But
the brasses rupture the basilar membrane, cut thru
bone and blast the brain.
There is more disruptive power in these sonic
bombardments than the FCC is aware of. Take
WXYZ-AM which "blankets 25 million" with more
noise, commercials, music blasts per second than
the mind can follow. I once counted seven commercials of 'WXYZ" in forty seconds, and there
was room between them for wise cracks, bursts of
brass, screams, thunder, shatter of glass and heinous
blood-curdling sonic stings.
One of our laboratory tests for loudspeaker endurance and power handling capacity is to drive
the speaker from a radio program thru an elapsedtime clock with the volume set to a carefully adjusted average power level. The object is to determine the hours of operation at high levels before
failure. Because of the intense sound the speaker
is placed in a large padded box located in a pit in
our boiler room as otherwise the sound can be
heard thruout the entire plant and probably into
the next county. The same program may feed the
plant's music distribution system.
We can manage a meaningful test on any 24 -hour
station except WXYZ -AM. It seems their radiation
is unique. We can always count on burning out the
voice coil when tuned to this station. There is more
heat quantity, more mechanical stress, greater
transient peaks than on any other station in the
same short period of time. There are no pauses in
their modulation. There are no gaps between
energy bursts, transients follow each other before
the preceding one has decayed, the energy is belted
out at machine gun rate.
A keen human mind can assimilate about 5 bits
of information per second, but this comes at one
like a shower of white hot sparks and our brain
is riddled with confusion and our nerves are left
jumpy and torn. We have a law in our plant: anyone tuning in WXYZ-AM is summarily fired.
Perhaps I have indulged in some exaggeration
here. It is the season. Merry Christmas and happy
New Year. And do write for literature on our
speakers. We have tremendous quantities of it.

...

AUDAX, I nc.

co

Mfrs. of fine loudspeakers

Division of REK -O -KUT COMPANY
38 -19 108th Street
Corona 68. New York
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refinements of these techniques.
You are now ready to try the uner to
see if the problem has been re ueed or
eliminated. Since it may not be el minated
even now, procede to the next stet.
An antenna of the type we h ve discussed possess considerable apear: it gain.
Therefore, the signal from the wan ed path
may have sufficient strength to verload
the receiver. Thus, a booster locate on the
mast near the antenna (as dese Used in
your letter) might add to your di i eulties
even though the booster would iner ase the
ratio between the signal supplied to the
tuner by the antenna to that of be unwanted signal supplied to it by t e line.
Even if the overload does not oce r, it is
wise to reduce the amount of signal entering the tuner. You must keep de reasing
the amount of signal until the rece tion of
the unwanted signal path is atten ated to
a point where the a.g.c. of the to er will
act to eliminate it.
Let's look at it this way. Let's s: y that
the original signal with the cony: ntional
antenna connected functioned so t at the
wanted signal path was equal to 00 per
cent and that the unwanted sign 1 path
was equal to 80 per cent. The y._' just
discussed will change this ratio :o that
the original wanted signal will eq al 300
per cent and the unwanted signal s rength
will have the same strength as f rmerly
or perhaps somewhat less. We now have a
ratio of 15 to 4. When the receive 's gain
is attenuated to a sufficient degr:e, this
ratio will be sufficiently great to ensure
reception of the wanted signal pat only.
(We hope for even better rejectio from
the beam, which will improve the r do of
wanted to unwanted signal pat
still
further than the figures stated her:.)
Attenuation is accomplished by m ans of
an H -pad in balanced systems and . T -pad
in unbalanced systems. Unbalanced -q stems
are usually employed in tuners hay .t g 72ohm input impedances.
Once installed and adjusted, the a tenna
should be rotated so that it points xaetly
to the desired station's transmitti g antenna or perhaps in a direction w ich is
opposite to the direction from whi h the
unwanted signal path is coming. I other
words, if the desired station is coming from
the north and the unwanted path is coming
from the northeast, it might be advis ble to
point the beam slightly northwest o set
the unwanted signal further into t e null
portion of the array.
Now that the general idea has be n discussed, a further word should perh.ps be
said about antenna adjustment. Adj sting
a yagi or other parasitic array col nears,
long Johns, etc.
not an easy thing to do,
especially when the right equipment cs not
available. Therefore, if you do not h e facilities for adjusting such an anten
system, obtain advice from a radio a t ateur
who is experienced in VHF work and trocedures. If you are unable to locate : eh a
person, write to the American Radio elay
League, West Hartford, Conn. Requ :t the
names of people in your locality who tt'gilt
be in a position to help you.
i£
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TIME PAYMENTS AVAILABLE
Up fo 2 years
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Your List Of
Components

For A
Package
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Hartley`
University

Acoustic Research

Janszen

Wharfedale
Citizen Band
Gonset Hallicraftr
Texas Crystals
Concertone Viking
Bell
G.E.
Weathers
USL

Harman- Kardon
Pilot
Sherwood'
Eico

TEC

Frazier
Superscope
Dual Changer
ESL

Dynakit

Leak
Fisher

H. H. Scott

Thorens'

UNDERSOLD

Conroe

DeWald
Sony

is

brand new, factory
fresh C get:uran teed.
Free H(-F( Catalog

AIREX
RADIO

Roberts

Challenger
Wollensak
Garrard Norris*
Miracord
Glaser-Steers
Rek -O -Kut
Components
Tandberg'
Fairchild
Pickering
Gray
Audio Tape

Magnecord

Rockford Cabinets

Artisan Cabinets
CORPORATION
Fuir Traded
85 -AM Corflandt St., N. Y. 7, WO 4 -1820
CIRCLE 808

9olone

acoustical tone equalizing music system
AN ACOUSTICAL LANDMARK

-

'
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Jim Lansing`
Altec Lansing
Electrovoice
Jensen

Bogen

AMEX
WON'T BE
All merchandise

fo pay(

to high
Listen!
fidelity's most authentic sound that

entire
the
orchestral range of
musical instruments
with exemplary precision, presence and
complete perspective.
Note the thoroughly
relaxing bass, -solid,
non - doumassive,
bling; note also the
marvelous transients.
The pipe organ principle of constant impedance and long air
column does it. Brorequest,
chure on
THIS IS a complete
departure in recorded
covers

sound.

Dealers

and

representatives please
inquire.

n'0? Third Ave., N. Y. 56
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THIS MONTH'S COVER
In honor of Sweden's Christmas present
to the U. S. market, the ribbon is adorning the new Luxor 1 MP410A Magnefon.
The remainder of the system. which was
photographed in the new Manhasset, Long
Ialand, showroom of Audio Exchange, are
Harman -Kardon Citations I, III, and V, as
preamp, tuner, and power amplifier, respectively ; a Thorens TD124 turntable
equipped with a Grado arm and an Audio
Dynamics ADC -2 cartridge ; and the two
speakers shown are Bozak bookshelf models.
The equipment is mounted in a Danish
Modern shelf assembly.
Photography by Mort Weldon, who used
a Hasselblad 500C (which is Swedish) and
three of the new Sylvania Sun Guns (which
aren't) to provide the even illumination
by bounce lighting.

TRANSISTOR PROTECTOR
(from page

.

#0

)

ment is not trying to take too much

current.
Of course, you cannot expect the protector to think for you. Suppose you
have two transistors in the equipment,
one taking 10 ma and the other 900 ma.
You just must not hope that this system
will prevent the 10 ma transistor running up to 20, 30, 40, or 100 tna. That
ought to be looked after in the circuit
design anyway. Usually it is the big
transistor which is the problem and it is
not easy to think of normal circuits
where the special difficulties arise.
There is one extremely important
point to be watched when using a protector of this kind. The whole object of
the exercise is to provide a constant
current by using the very high collector
impedance of the control transistor. If,
therefore, you attach a simple amplifier
to the terminals you have the protector
trying to keep the current constant while
the object of having an amplifier is to
produce a varying current, the amplified
signal. You will see that the results you
get can only be thoroughly confusing. I
do not think that this is at all a had
thing because I find that transistor circuits get designed on the bench with
short connections to a good battery and
used with long wires to an aging battery.
This produces in a mild form the troubles which the protector highlights. We
had all this long long ago with tubes
when power supply units first came in
and the magazines were full of articles
on motorboating. When did you last see
one of those? The answer is, as you well
know, proper decoupling by means of a
good big capacitor across the supply ter-
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FROM THIS

THE MOST IMPORTANT

IMPROVEMENT IN
RECORD REPRODUCTION

ANTI- SKATING

WITH THE FAIRCHILD 500
ARM -TRANSPORT AND

LS* CARTRIDGE
;coati ',new concept from Fairchild that makes virtually every otner arm uumuieLc uy
able anti -skating action. This is the patented action that overcomes the inward pull found
in all other arms...the major cause of right channel distortion. Coupled with the new
SM -2 Linear Separation Cartridge, the Fairchild 500 produces sound that is unbelievably
true to the original. A demonstration will prove that the 500 is the only new and better
;',hie. Only $55.00 for Arm -Transport
way to play stereo records. Complete details
and Stereo Cartridge. Also available Arm onl; $29.95 -Cartridge only $37.50.

--

IRCHILD

FAIRCHILD RECORDING EQUIPMENT CORP., 10 -40 45TH AVE., LONG ISLAND CITY, N.

STATEMENT REQUIRED BY THE ACT OF AUGUST 24,
AMENDED BY THE ACTS OF MARCH 3, 1933, JULY
AND JUNE 11, 1960 (74 STAT. 208) SHOWING
OWNERSHIP, MANAGEMENT, AND CIRCULATION
AUDIO, published Monthly at Lancaster, Pa., for October

Y

1912, AS
2, 1946
TILE

OF
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1. The names and addresses of the publisher, editor, managing editor, and business managers are: Publisher: Charles G. McProud, 204 Front St., Mineola, N. Y.;
Editor: Charles G. McProud, 204 Front St., Mineola, N. Y.; Managing editor: David
Saslaw, 204 Front St., Mineola, N. Y.; Business manager: Henry A. Schober, 204
Front St., Mineola, N. Y.

2. The owner is: Radio Magazines, Inc., 204 Front St., Mineola, N. Y.; henry A.
Schober, 204 Front St., Mineola, N. Y.; Charles G. McProud, 204 Front St.,
Mineola, N. Y.
3. The known bondholders, mortgagees, and other security holders owning or holding 1 per cent or more of total amount of bonds, mortgages, or other securities are:
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the name of the person or corporation for whom such trustee is acting; also the
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June 11, 1960 to be included in all statements regardless of frequency of issue).
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DM-172

HIGH SENSITIVITY
IMPEDANCE
SWITCH
OVER TYPE

minais. J ust how big depends on Ilre circuit and the easiest procedure is o put
an oscilloscope across the capacit r and
check that the ripple voltage is small
enough. The other simple test is to
double the value you have and see if
there is any effect : if there is, yo have
not enough capacitance. If ther is no
effect you can try a smaller value
Using the Spacesaver transis s r we
saw that overheating would limi us to
about 1 amp at 12 volts, less at igher
voltages and more at lower volt: es in
proportion. If you need more : errent
you must use a bigger transistor I do
not think you can rely on going to better
than 2.5° C/W between junction d air
and I should like to allow mor: than
50 °C temperature rise at the j ction.
The limit is then 20 watts of dissi ation
which with a 12 volt system and a hortcircuited output, which puts it t its
worst point, means you can allo 1.6
amps. To handle more current i this
arrangement you must use more t nsistors in parallel.
One way round this limitation is to
modify the indicator circuit so t at it
has a relay in it. Once the indicato transistor starts to take current the relay
pulls in and locks through one of i own
contacts. At the same time anothe contact opens the supply to the device hich
is demanding too much current. I this
arrangement you need a capacitor cross
the relay to make sure that it ha time
to lock in before it disconnects the supply. I would expect the first hook- p of
this arrangement to give you the usual
relay chatter trouble. My own nee s for
high current systems are met rath differently, which is why I cannot gi e details of the relay circuit. When y are
using transistors a good deal and t: king
large currents it is worth -while cha ging
from batteries to power supply nits.
Stage two brings in transist rized
smoothing and regulation and in n s time
at all you reach stage three, wi h an
automatic overload trigger which e n be
set to cut off the supply on ove load.
You put this in originally to prote t the
power supply but it also works w 1l to
protect the equipment. The design of a
big power supply unit with full p otection is something I hope to descri e in
a later article.

KLIPSCH
MODEt

:

,

:

Unparalleled among small

r

r

DM -175
MINIATURE TYPE

DM -214
HAND TYPE
WITH SWITCH

DM -192
HAND TYPE
WITH SWITCH

Specifications

Response

:

speakers, the Model His compatible with the
KLIPSCHORN or any other Klipsch speaker for
stereo. Compare it with any small speaker..
at any price. Priced at $221. Other Klipsch
speaker systems up to $2.112. Write R. L.
Moers, Director of Sales, for free brochure and
name of your nearest Klipsch dealer.

KLIPSCH and ASSOCIATES, INC.
BOX 96. HOPE. ARKANSAS
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PRIMO COMPANY LTD.
2043, MURE, MITAKA-SHI, TOKYO, JAPAN
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the input and output connections
made to the equipment to be monit
and both controls turned to their
off position. With the amplifier op
ing at its normal level, adjust R
that the relay pulls in and operate
alarm. Next adjust RI so that the a

are
red,
full

ratso

SONOVOX
101,

CQLTD

Tok;wamorsu-cha Skóuya.ku, Tokyo. Jopa^..

the
arm
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NEW! The Velocitone Assemble,
ready to install in any magnetic set.

stops. 1f both sections of V2 and R12
R13 are closely matched, these settings
will hold for a wide range of operating
levels. The minimum input and output
signal required for reliable operation
is about 50 mv.
The power supply shown in Fig. 4
is suitable for use with any of the failure
alarms described.
PARTS LIST

(Fig. 1)

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" benefits of a ceramic instrument, combined with
response to please the most exacting audiophile. (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
ficationc. write:
®

sonotone

ELECTRONIC APPLIRATIONSDIVISION,
`

CEPT. C26
In Can.,

-121,

:LMSFORD.

N.Y.

AtlasRadioarp., Ltd., Toronto

lead,ng Makers st Cartridges
Speakers
Tape Heads
Electronic Tubes
Batteries.

CIRCLE 83B

Mikes

R1

500,000 ohms, audio taper

R2
R3
R4, R6
R5
R7
R8
R9

6800 ohms, 1/2 W
820,000 ohms, 1/2 W
470,000 ohms, 1/2 W
2.2 megohms, 1/2 'W
220,000 ohms, 1/2W
1000 ohms, 1 W
22,000 ohms, 5 W
20 uf, 25 V elect.
0.5 uf, 400 V
.002 uf, 400 V
30 uf, 150 V elect.

Cl
C2
C3
C4

SI

SI
V2
V2

RI, R4
R2
R3
R5
R6
R7

Cl
S1

VI

BOUND VOLUMES
1961

Issues

Audio Magazine

(Fig. 2)
470,000 ohms, 1/2 W
1800 ohms, 1 W
100,000 ohms, 1/2 W
100 ohms, 1/2 W
20,000 ohms, 5 W
50,000 ohms linear pot
1.0 uf, 200 V

Stormy passages of music from

Tchaikovsky, Sibelius, Brahms,
Stravinsky, Beethoven.

s.p.s.t. toggle switch
s.p.d.t. plate circuit relay,
8000 ohms, 1.6 ma
(Sigma 4F- 8000 -S -SIL)
12AT7
PARTS LIST

(Fig. 3)
R1, R2

.500,000 ohms,

pot

audio taper

4700 ohms, 1/2 W
470,000 ohms, 1/2 W

R12, 13

10,000 ohms, 1.0 W

LIMITED NUMBER
AVAILABLE

Cl, C2

20

$10.00 EACH POSTPAID
1. S. DELIVERY ONLY

D1, D2
S1

Send Order
and Remittance Today

Take advantage of three special
'bonus pack' offers from Audiotape.
Each pack contains a 7" reel of
quality Audiotape -and a reel of
beautiful music superbly recorded
on Audiotape. All you pay for the
'two -pack' is the regular price of
two boxes of Audiotape plus $1.
Your choice of three musical programs, in 2- and 4 -track stereo or
dual -track monaural sound.

s.p.s.t. toggle switch
s.p.d.t. plate circuit relay,
8000 ohms, 1.6 ma
(Sigma 4F-8000 -S -SIL)
6AU6
12AT7

RS, R4
R5, R6

Order Now

BONANZAS

PARTS LIST

E1
ADVANCE ORDERS

pot

3MUSICAL

R7, R8, R9, R101.0 megohm, 1/ W
470,000 ohms, 1/2 W (see
£11

C3, C4
C5, C6
C7
C8

81
VI
172

text)

Sprightly selections from Strauss,
Beethoven, Tchaikovsky, Bizet.

(matched pair)
uf, 25 V elect.
.068 uf, 400 V
.1 uf, 400 V
.5 uf, 200 V (see text)
1.0 uf, 200 V

1N34
s.p.s.t. toggle switch
s.p.d.t. plate circuit relay,
8000 ohms, 1.6 ma
(Sigma 4F- 8000 -S -SIL)
12AX7
12AT7
PARTS LIST

Book Division
Radio Magazines, Inc.

(Fig. 4)
RZ

Cl
S1
T1

P.O. Box 629

Mineola, N.Y.
*Delivery January 15, 1962

SR1

270 ohms,
20

uf,

2

N

250 V elect.

s.p.s.t. toggle switch
Power transformer 125 V
secondary at 50 ma ; 6.3
V at 2 amp. (Stancor
PA 8421 or PS 8416
using half of 250 V

secondary)
Silicon rect. (Sarkes Tar zian M -150)

Classics that became hit Pop tunes,
by Borodin, Tchaikovsky, Chopin,
Rachmaninoff.

"it speaks for itself"
AUDIO DEVICES INC.,
Hollywood: 840

N.

444 Madison Ave., New York 22,

Fairfax Ave., Chicago: 7321

N.

N. Y.

Hamlin Ave., Skokie. lil.
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"the best of AUDIO"

No. 124

new compendium of AUDIO knowledge.
Here is a collection of the best of AUDIO -The AUDIOclinic

No. 120
THE 4th AUDIO ANTHOLOGY

A

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

$2.95 Postpaid

This is the biggest Audio Anthology ever!
Contains a wealth of essential high fidelity
know-how in 144 pages of complete articles by world- famous authors.

O

0l0

t

m

....,..a.

000

NEW! Greatest Reference Work on Audio & Hi Fi

bookshelf
A convenient service to AUDIO
readers. Order your books
leisurely by mail-save time and
travel, we pay the postage.

"The AUDIO Cyclopediattby
Up to the minute, including

stereo!

1280 poses

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

No. 112
TAPE RECORDERS AND TAPE RECORDING
by Harold D. Weller

TAPE RECORDERS

rr

TAPE RECORDING

complete book on home recording by the author of
High Fidelity Simplified Easy to read and learn the
techniques required for profesional results with home
recorders. Covers room acoustics, microphone techniques.
sound effects, editing and splicing, etc. Invaluable to recording enthusiasts. Paper Cover $2.95 Postpaid.
A

No. 110

MONTHLY
Right up to date, a complete course on
sound reproduction. Covers everything
from the ba.ic elements to individual
chapters of each of the important corn ponr nts of a high fidelity system. $3.75
P -.
'

SPECIAL!

No. 123

3400 topics
1600 illustrations

M<PROUD HIGH FIDELITY OMNIBOOK
Prepared and edited by C. G. McProud,

HANDBOOK OF SOUND REPRODUCTION

,

Howard M. Tremaine

No. 115

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

.

You pay only $2.75 for this

SPECIAL!

Save over 50% with this collection of AUDIO hooks.
4th Audio Anthology ($2 95) McProud High Fidelity
Omnihook ($2.50) best of AUDIO ($2.00) Tape

Recorders & Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $10.40

SAVE

Your cost ONLY $5.00 POSTPAID

$5.40

This offer expires January 31, 1962
Good only on direct order to Publisher
CIRCLE OS100

book when you order it with any other book on this page.

AUDIO Bookshelf
RADIO MAGAZINES, INC.,
P.O. Box 629, Mineola, New York
I uu c urcied below. I am enclosing the
full remittance of $
(No C.O.D. or billing.)
\II U.S.A. and CANADIAN orders shipped postpaid. Add 500 for Foreign orders
(sent at buyer's risk).
BOOKS:

110

112

NAME
CITY

www.americanradiohistory.com
AmericanRadioHistory.Com

115

120

'123

ADDRESS

ZONE -STATE

124

OS100

AUDIO ETC
(from page 60)
Evidently, something in the 381, more
compliant, differently tuned than in the
380, more delicately poised, just couldn't
stand up stiffly against this arm's movements. No point in tracking the disease
further, but it is well to note how crucial
is the arm itself along with these newly
delicate cartridges. I'd say, looking ahead,
that the day of the all- purpose independent
arm must be about over, as once was the
all-purpose independent stylus, the old steel
needle.
7/8

PRICE

I recently ran into a devastating bit of
arithmetical sales logic while buying some

soap which could apply neatly to somebody's upcoming promotion for, say, stereo
speakers. HALF PRICE SALE was the
statement I read on the wrapper around
four bars of this soap. Great big letters.
Then, in tiny letters, it said "Buy 3 bars
at regular price GET ONE AT HALF

PRICE."
Technically it was unimpeachable. You
did, indeed, get one bar at half- price. But
as most bright kids of eight could figure
out, the sale itself was actually a seven eighths price sale, at a 121/2 per cent
discount, off list. You had to buy all four
bars -they were wrapped into one package.
Admittedly, this was merely a new
dodge on the old 1 cent sale and an im-

ORGAN TUNING
(from page 30)
backs of the keys and pedals. Suitable
wedges for use on the keys could be
cut from a piece of 1/4-in. wood. 3/4-in.
stock should be used for pedal wedges.
If weights are used, a piece of 1/2 -in
square steel bar 4- to 5 -in. long makes
a good weight for the keys, while for
the pedals, a piece of maple about 2 -in.
thick and as long as necessary to pro vide a weight of about three pounds
will hold the pedal contacts closed. One
of the 2 -in. -wide faces of the block
should be eut out in a "V" shape, so that
the block will sit on the rounded top
of the pedal without falling off. Covering both wedges and weights with lightweight felt is recommended to minimize
the danger of scratching the organ.
The first step in the actual tuning
process is to tune A below middle C
to 220 cps. Use a flute tone if possible,
as it has less harmonics than reed or
string tones to confuse things. Tuning
the A may be done by matching against
a standard, such as a tuning fork or
the WWV 440-cps tone, if either of
these are available. Otherwise, it may
be done by beating against the 60 -cps
power line frequency. Since the frequency ratio here is eleven to three,
and is apt to be a bit difficult to spot,
especially if the organ tone is not rela-

AUDIO
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provement, because the 1 cent sale left
the discount wide open and it got liberaler
and liberaler as the "list" price moved up.
Here, the discount was safely fixed at the
121/2 per cent figure, regardless. I suppose
you could risk a one dollar sale in the
hi fi area, but even so things might get a
bit steep -for the seller. Say, a $99.95
FM tuner at regular price and a second
. Ouch!
for $1
My diabolical thought is this. Why not
use the soap approach and combine it, for
one better, with the old "chicken in every
pot and two ears in the garage" ideal
Aren't we already trying to sell a second
set of stereo speakers for the bedroom, or
the patio or the kitchen? Didn't Plymouth
sell two Plymouths in its ads last year?
So my scheme goes like this. Big ad.
NOW -DOUBLE YOUR STEREO-BIG
HALF PRICE SALE! (Boy, isn't that a
whizzer! You get four times the value,
maybe.) Then, in type of a somewhat
more circumspect size, I would go on to
explain that all you have to do is buy
three stereo speakers at the regular price
and you have the fourth at HALF price ...
Thus can our fair English language be
put to work to confuse the issue in a
favorable sort of way, for sales. Needless
to say, I do not really approve of my own
scheme, nor of the slightly more innocuous
soap scheme which, after all, involved only
a few silly pennies. I don't know where
we ought to draw a line between enhancement of the truth and exaggeration, or
between exaggeration and straight distor
tion. I know only that people, even today,
aren't as dmnb as some people think they
are. Especially when money is involved. ,TIE

tively free of harmonics, this is most
readily done using an oscilloscope. By
this method, connect the vertical input
of the 'scope to the organ amplifier at
any convenient point beyond the tone
changers of filters. Feed the 60 cps
line current to the horizontal input of
the 'scope. (Usually, this can be done
internally.) Block down the A -220 key
to give a continuously sounding tone.
Adjust the A -220 oscillator on the organ
to 240 cps, which will show up on the
'scope as four vertical peaks for each
complete horizontal sweep. Then reduce
the oscillator frequency to the next
point which gives a well- defined stationary pattern. This should be 220
cps, with the trace showing eleven
vertical peaks to three horizontal. Don't
go too far with the frequency reduction, or you will come up with a pattern
at 210 cps, which is better defined than
the 220 -cps pattern but having a vertical
to horizontal ratio of only seven to two.
When the A has been tuned to 220
cps, the remaining notes are to be successively tuned in the order shown on the
chart. The A -220 and the E- 329.63 keys
are held down simultaneously. The E oscillator is adjusted to zero -beat, which
may be either observed on the oscilloscope or determined by ear. This gives
a 330 -cps tone to which a small correction must now be made. The E oscillator
must have its pitch lowered by 0.37 cps,
which will cause ten beats in 27 seconds
against the A -220. This can be seen on

MIXER
6

YOU WON'T FIND

THIS CONTROL ON
ANY OTHER P.A.
AMPLIFIER
IN THIS
PRICE
CLASS

Mixers aren't new. But one that will fade
and blend two program sources with a single
control is. That's one of the exclusive features
on the new Harman -Kardon COMMANDER Series
of public address amplifiers. Equally unique,
yet typical of the exceptional value of this
product group is an Anti- Feedback Filter which
increases sound output by 100% under difficult acoustical conditions and Multiple Inputs

for still greater installation flexibility. That's
not all! The popular priced COMMANDER Series
includes features usually reserved for costlier
"deluxe" equipment such as: master volume
control; input for magnetic cartridge; outputs
for tape recorder, booster amplifiers and both
25 and 70 volt speaker lines; locking covers;
DC on filaments of hi -gain stages, etc. Get all
the facts now. Write Commercial Sound Division, Harman -Kardon, Plainview, L.I., N.Y.

Send free detailed catalogs: Desk 12B
Name

Address

City

al
State
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Erases an entire reel
in seconds!

ROBINS
LOW -COST BULK TAPE
ERASER model ME-77
At Last! A professional quality bulk eraser for the
amateur recordist. The ME-77 completely removes
recorded and unwanted signals from reels of tape
up to %" wide and 7" in diameter. Seconds after
you switch it on -you have a fresh-sound -free
and noise -free tape ready for recording. And since
the ME -77 reduces background noise 2 to 4 db
below normal erase head levels, future recordings
will be as clear as the original. Easy to use, the
compact ME-77 comes in a durable bakelite housing.
Only $22.00
At dealers or write:
ROBINS INDUSTRIES CORP. Flushing 56, N. Y.
CIRCLE 86A

YOU
SAVE

MONEY!
RUSH

LIST
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YOUR
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-
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the oscilloscope, but is probab_y easier
to judge by ear, since then the clock is
the only thing that needs to be watched.
After the E- 329.63 note is tuned, tune
E- 164.81 by zero -beating agäinst its
octave, just previously tuned.
The next note to be tuned is B- 246.94,
which is zero -beat against the E- 164.81.
It is then corrected by lowering its pitch
by 0.27 cps, as indicated by ten beats
in 36 seconds, when the two notes are
held down together.
Tuning of successive notes is continued in the sequence indicates by the
arrows on the chart. Octaves, of course,
are to be zero -beat, but in every case
of matching fifths, the upper tone is to
be flatted, or lowered in pitch, by the
amount equivalent to the number of
seconds for ten beats shown ever the
corresponding arrows on the chart.
When the "finish" is reached A -440
and A -220 should zero-beat with no
further adjustment. If there are beats
faster than about ten in twenty seconds,
the procedure should be checked ; hrough
again to eliminate the error.
If the instrument is one in which
twelve master oscillators are used with
frequency dividers, the above procedure
completes the tuning of the entire organ.
However, in an instrument with independent oscillators for each note, the
remaining notes above and below the octave- and-a -half range must naw be
tuned to synchronization with those
notes already tuned. This, al though
somewhat time consuming, is quite
simple. Taking G as an example, synchronize or zero -beat G -784 against
G-392, then G -1568 against G-784, and
G-3136 against G -1568. Then going to
the low end, zero -beat G-98 against
G-196, and pedal G-49 against G-98.
One final precaution : Be very careful not to disturb any of the oscillators
already tuned. A little carelessness on
this point can undo everything previously accomplished. It would be a good
idea to mark each oscillator as its tuning
is completed, though I wouldn't recommend sealing the adjustments. That
could cause considerable trouble the
next time the organ has to be tuned. .

QUOTATION
WRITE FOR FREE
AUDIO DISCOUNT

CATALOG

A

-15

New low prices on amplifiers, tuners, tape recorders, speakers, etc.

KEY

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

CIRCLE 86B
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MORE CLASSIFIED
FOR SALE : Fisher 101 -R AM -FM stereo
tuner, brass escutcheon, mahogany cabinet,
$135.00 ; Altec Lansing model 830A Laguna
speaker system, mahogany, $325.00 ea -.h used
fifty hours. Stephen Leberer, 2232 South Clermont St., Denver 22, Colorado.
BACK ISSUES OF AUDIO. Have all. 500
each, prepaid. M. E. Boyd, 903 Salmon Drive.
Dallas 8, Texas.
AMPEX MODEL 600 recorder, special, full
track erase, full track record, 2 track stereo
playback with extra set model 612 stereo
playback electronics, portable case, goad condition, $325.00. Also Ampex model 202 control center, $65.00. Jack Russell, 13448 Caríllo, Los Altos Hills, California.
SELL : Jensen 15" triaxial speaker model
G -610B. Perfect new condition. Shippe l from
factory October, 1961, $150.00. N. E. Heinz,
Hillcrest Park, Valparaiso, Indiana.

CLASSIFIED
Rates: 10c per word per Insertion for noncommercial
advertisements; 25e per word for commercial advertisements. Rates are net, and ne discoents will be
allowed. Copy most be accompanied by remittance In
fill. and mut reach the New York otfiee by the
first of the month preceding the date et Imes.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE

168 W. 23rd St., New York 11, N. Y. CH 34812

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi -fi. You'll
be glad you did. Unusual savings. Key Electronics, 120 Liberty St., New York 6, N. Y.
CLoverdale 8 -4288.
Ampex, Concertone, Crown, Magnecord,
Norelco, Presto, Bogen, Tandberg, Sherwood,
Rek- O -Kut, Scott, Shure, Dynakit, others.
Trades. Boynton Studio, Dept. AM, 10 Pennsylvania Ave., Tuckahoe, N. Y.
LOW, LOW quotes : stereo tapes, components, recorders, HIFI, Roslyn 4, Pa.
PROMPT DELIVERY, lowest prices. Amplifiers, tape recorders, tuners, etc. No catalogs.
Air Mail quotes. Compare. L. M. Brown Sales
Corp., Dept. A, 239 E. 24 St., New York 10,
N. Y.

SELF -HYPNOSIS tape or LP record. Learn
quickly, easily. Free literature. McKinley Smith Co., Dept. ATR, Box 3038, San Bernardino, California.
SALE ITEMS --component quotations
tapes. Bayla Co., Box 131 -0, Wantagh, N. Y.

-

LEARN WHILE ASLEEP. Hypnotize with
your recorder, phonograph or amazing new
"Electronic Educator" endless tape recorder.
Astonishing details, sensational catalogue
FREE. Sleep- Learning Research Association,
Box 24 -AD, Olympia, Washington.
MULTIPLEX ADAPTER, circuit board, 5
coils, sockets and complete instructions,
$15.00. Stoner, Box 7388 -0, Alta Loma, California.
CAN SOMEONE in Los Angeles area realign my Radio Craftsman C900 tuner by factory instructions maintaining bandwidth. S.
Alexander, 4053 Shadyglade Avenue, Studio
City, California.
SELL One Ampex 910 portable recorder,
Excellent condition, $300.00. One Rek-O -Kut
K -33 -H hysteresis turntable on base with
Electro -Sonic Laboratories S -1000 arm, $65.00.
Clarence Geidenberger, Jr., Rt. #2, Newark,
Ohio.

GRAMPIAN cutter type C non -feedback,
$65.00. W. Smith, 2801 Magnolia, Long Beach,

California.
SELL : Marantz amplifier model 9, monophonic 70 watts, one month old, $160.00;
McIntosh AM -FM tuner model MR-55,
$120.00 ; Electro -Voice tweeter model T350,
$25.00 ; James B. Lansing 10" woofer model
LE -10, $25.00 ; Jensen 8" woofer model P8 -QF,
$10.00. All good condition and perform like
new. George Duenow, 725 W. 11th Avenue,
Gary, Indiana.

AUDIO ENGINEER
BSEE or BS physics.

3 to 5 years experience design of dynamic microphones
and /or miniature dynamic speakers. Progressive company in Metropolitan area
manufacturing electroacoustic transducers. Salary competitive. Send complete
resume. Box CM -1, AUDIO, P. 0. Box
629, Mineola, N. Y.

RECORDING ENGINEER
Experienced. Studio mixing, tape editing, disc cutting, mastering. Knowledge
of film desirable. Large New York City
studio catering to advertising industry.
Send complete resume. Box CM -2,
AUDIO, P. 0. Box 629, Mineola, N. Y.
AUDIO
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Omega Appoints Dickman. Charles V.
Dickman has been named Sales Manager for the Omega Electronics Corporation according to Robert L. Scott,
President. Omega Electronics is a newly
formed corporation which specializes in
transistorized high -fidelity equipment.
Administrative offices and production
facilities are located at 10017 North 19th
Ave. in Phoenix, Arizona. In his new
post Dickman will guide the national
sales of the Omega line. Co-founders of
Omega are Robert Scott and James W.
Schwartz. Mr. Schwartz has nearly 40
patents issued or pending in the electronics field.

.
THE FINEST OF ITS KIND .
Get more FM stations with the world's most
powerful FM Yogi Antenna systems.

To be fully informed,
send 30¢ for book

"Theme And Variations" by L. F. B.
Carini and containing
FM Station Directory.

APPARATUS DEVELOPMENT CO.

WETHERSFIELD 9, CONN

Matthew Stuart to Market Korting.
Formation of a new division of Matthew
Stuart & Co., Inc. to handle sales of the
Korting line of tape recorders was recently announced by Robert Pfeffer,
President. The new division is called the
Korting Recorder Sales Corp. and is located at 346 West 44th St. in New York
City. The new division is under the direction of Arnold Damsky and Warren
Weiss. National marketing will be
through a network of distributors who
will provide local warehousing. The 300
authorized Matthew Stuart service stations will service the line.

CIRCLE 87B

SAVE UP TO 40% on
HI -FI COMPONENTS
AND PACKAGES

-

15 Day Money Back Guarantee
UP TO 24
EASY PAY PLAN

MONTHS
TO PAY
WE GUARANTEE WE WILL NOT BE
UNDERSOLD
write for FREE return moil quotation,
and wholesale catalog. Also pre- recorded tape
catalog on request.

" Altec's Big A." A new promotional
brochure entitled "Altec's Big `A' Advertising and Sales Promotion Guide for
1961 -1962" is being sent to all Altec authorized high -fidelity distributors. The
12 -page brochure offers many proven
advertising and merchandising aids to
assist Altec distributors in improving
local promotional activities in order to
move stock faster. Some of the topics
covered in the brochure are: How
Altec's national advertising can work
effectively at the retail level; Using local
newspapers, radio, and TV effectively
and economically; "Yellow Pages" advertising; A "Stopper Shopper" section
offers display drapes, fluorescent illuminated signs, wall plaques, speaker racks,
the Big "A" stereo demonstration display, and the new wide screen "Theatre
Sound" banner. Included in the brochure
is a selection of newspaper mats, counter
displays, product mailers, loudspeaker
enclosure brochure, catalog, and so forth.

Please

220 -U East 23rd St.
New York 10, N. Y.

CIRCLE 87C

MAID

unlimited

Specializes in SAVING YOU MONEY
FACTORY

FRESH COMPONENTS

LOWEST

POSSIBLE QUOTATIONS

FAST DELIVERY
We are FRANCHISED DEALERS for most Hi -Fi
lines. Most orders SHIPPED PROMPTLY from
stock. RECORDING TAPE at LOWEST PRICES.
FREE 110 page STEREO CATALOG.
190 -A Lex. Ave., Cor. 32
Sf., New York 16, N. Y. Visit Our Showroom

CIRCLE 87D

SAVE YOUR
COPIES OF

CANADA

High Fidelity Equipment
Complete Service
Complete Lines
Components
HI -Fi Records

E;LECOO10E
SOUND SYSTEMS
and Accessories

AUDIO

126 DUNDAS ST. WEST. TORONTO, CANADA
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to write to us and we will show you how to keep your

-

HI -FI COSTS LOW!

-

BRITISH EQUIPMENT

Amplifiers, Tuners, Speakers, Motors, PIck -ups from the
United Kingdom HI -FI Mail Order Specialists carefully
packed, Insured and shipped promptly at minimum cost.

C. C. GOODWIN (SALES) LTD. (Dept. A)
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publication.

leather like Kivar,
title embossed in
Kt gold.
Satisfaction guaranteed

F

R

for $7.00
6

Covered in durable

7, The Broadway, Wood Green, London N.22. England
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Volfor every

Jesse Jones
ume Files

16

-

MAGAZINE FILE CO.
520 FIFTH AVENUE

U EP OR

T

N. Y.
L

IRVEE
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for $13.00

send
ORDER NOW
check or money order

NEW YORK 36,
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HI-FI & STEREO SPEAKE

you've read about it in

...the most publicized
new product in the
history of hi -fi- stereo

BUT HAVE
YOU HEARD IT?

fields...

For the past year, IONOVAC High
Fidelity and Stereo Speaker Systems have been the editorial conversation piece of the nation's top magazines and periodicals. Words are
anti -climactic until you've heard a
"live" demonstration of this revolutionary break through in sound reproduction. Revolutionary because
an "ionic cloud" replaces the diaphragm used in ordinary speakers
nothing moves but the sound waves.
The quality of reproduction far exceeds 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 Columnar Speaker Systems. Choose
from a broad selection of handsome
finishes-or unfinished, if you desire. Consumer or dealer inquiries
invited. Write for full details.

-

...

Attractive and
practical for your
home or office

Each file holds a
full year's copies.

OW=

:

IONOVAC DIVISION
DUKANE CORPORATION
DEPT. A -121

T

ST. CHARLES, ILL.
CIRCLE 87A

87

SUBJECT I DEX
1961
AMPLIFIERS
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Amplifiers with positive and negative
feedback; Charles P. Boegli. Apr. 18.
Another power amplifier! R. A. Greiner.
Sept. 19.
Feedback techniques in low -level amplifiers; Donald L. Shirer. May 19.
Stereo -plus- center to two recording
channels; Harold Reed. Nov. 28.
Switching mono to stereo, to stereo plus
center; Harold Reed. Sept. 50.
Triode operation of KT88's: Robert M.
Voss and Robert Ellis. Mar. 30.
Vacuum -tube OTL amplifier; M. W. P.
Strandberg. Dec. 18.
BOOK REVIEW

"Noise Reduction," Leo L. Beranek,
editor. June 6S.
BROADCASTING
Low -cost stereo conversion for studio
console; C. G. McProud. Nov. 44.

CABINETRY
A case for the custom console; F. H.
Jackson. Feb. 18.
COMPUTERS
Computers in audio design; R. G.
Buscher. I, Feb. 22; II, Mur. 22.

ENCLOSURES
Maximum fun, medium fi, minimum
cost; L. F. Goeller. Apr. 38.
#4, 80 pounds, a Super-8, and the shim
method; John L. Grauer. Jan. 19.

May IL.

"Alpha"

speaker system;

Gray 208 -5/16 professional pho

arm;

o

Oct. 62.

Harman - Kardon Citation III t ner kit;
Jan. 38.
Jensen TF -3 loudspeaker syste
July
;

38.

Korting 158S tape recorder; Se t. 58.
Lafayette KT -550 power ampli er kit;
June 44.
Lafayette KT -650 FM -tuner . t; Oct.
59.

Lafayette RK120 miniature
pe recorder: Mar. 40.
Luxor "Maenefnn" MP410A
pe recorder; Dec. 50.
Ma. antz Model 7 stereo pream . Apr.
;

48.

Miracord Studio H turntable -c anger;
Sept. 56.
Neshaminy Jan -Kit 41 speaker system
kit; Mar. 40.
Neumann DST stereo cartridg June
;

46.

Neumann PA2a turntable; Jun
Norelco "Continental 200" t
corder; Nov. 62.
Ortnfon SMG -212 phono arm an
GT stereo cartridge; Dec. 56.
Paco ST -45PA stereo tuner kit;
"Realistic" Model 210 stereo po
plifier kit; Dec. 52.
Roberts Model 990 tape recorde

46.

re-

SPU/
ar. 38.
er am-

July

;

36.

Sargent -Rayment SR -8000 stere. tuner preamp; Feb. 48.
Sargent- Rayment SR -202 reverbration
unit; Feb. 48.
Schober "Autotuner" organ tun r kit;
Dec. 58.

EQUALIZATION

Interconversions of various equalization
terminology; Kenneth Betsh. Mar. 19.
Equipment failure alarms; Allan M.
Ferres. Dee. 42.
EQUIPMENT PROFILES
Audio Dynamics ADC -1
May 52.

cartridge;

Altec 838, 845 loudspeakers; Apr. 52.
Astatic "Cantata" cartridge 45D; Sept.
62.

Bogen RP -40A AM -FM stereo receiver;
Oct. 60.
Crosby R80 AM -FM stereo receiver;

June

48.

Dual 1006 -Custom record changer; Oct.
64.

Dynatuner FM -1 FM tuner; July 34.
EICO ST -40 stereo amplifier: May 50.
EICO ST -96 FM -AM stereo tuner;
Sept. 60.

Electro -Voice Patrician 700 and Stereon
200 speakers; Jan. 39.
Empire "Troubador" turntable system;
Nov. 62.
Ercona "Nordic I" loudspeaker; Feb.
56.

Fairchild 440 -2 turntable; Feb. 52.
Fairchild 510 "Compander "; Nov. 66.
Fisher FM -200 FM tuner: May 46.
Fisher X -1000 stereo amplifier: Sept. 60.
Fisher XP -4 loudspeaker system; June
42.

Garrard Type A record changer; May
48.

Scott LT-10 FM tuner kit; Feb 54.
Scott S -2 loudspeaker system; et. 60.
Sherwood S -2200B AM -FM stereo
tuner: Apr. 46.
Shure M212 and M216 Studio I ynetic
stereo cartridge and arm Fe . 50.
Sonotone S2 ceramic stereo car ridge;
I

;

a

Oct. 62.
Sony TFM -121A transistorized p.rtable
AM -FM receiver; July 38.
Thorens TD -124 turntable; Dec. 54.

University Classic II loudspeak system; Nov. 64.
Viking "76 Compact" tape re..rder;
June 48.
Weathers K -834 2 -speed turntab e and
pickup system; Apr. 50.

FANTASY AND FICTION
Confessions of a hieh- fidelity idow;
Christopher Fay. May 24.
One step at a time; Burt Hines. Sept.
54.

An FM- stereo adapter -the GE Sys-

tem; Antal Csicsatka and Robert M.
Linz. June 24.
FM- multiplex stereo adapter; Daniel
R. von Recklinghausen. June 21.
Product detector for FM- stereo; Fred
L. Mergner. Aug. 23.
Synchronous
oscillator
FM- stereo
adapter; Leonard Feldman. July 25.
Time -division approach to FM- stereo:
Carl G. Eilers. Aug. 20.
What hath FCC wrought? David Saslaw. June 18.
LOUDSPEAKERS
Common -bass stereo speaker system;
Francis F. Chen. Nov. 19.
Hanging hi -fi system; Harold C. Man gels. Dec. 46.
Line Radiator; R. J. Pawlowski. July
19.

Loudspeaker design; Norman H. Crow hurst. Feb. 36.
Loudspeaker magnet design; Norman
H. Crowhurst. Sept. ? Y.
Maximum fun, medium fi, minimum
cost; L. F. Goeller. Apr. 38.
#4, 80 pounds, a Super -8, and the shim
method; John L. Grauer. Jan. 19.
Performance of series -parallel speaker
arrays; James F. Novak. Sept. 23.
"Reflection Coupler" gives stereo
spread; Leon J. Knize. June 30.
Submarine sonies; Victor L. Brociner.
July 22.
To phase or not to phase; E. A. Snape.
July 32.
MUSICAL INSTRUMENTS

Electronic organ tuning; R. D. Her locker. Dec. 30.
The eletcronic organ -high fidelity musical instrument. David Wolkov.
Nov. 35.

PATENTS
Loss of patent by prior use or sale;
Albert Woodruff Gray. Oct. 50.
Patent applications and the taint of
public use; Albert Woodruff Gray;
Mar. 34.
POWER SUPPLIES
Regulate that voltage;
Dilley. Jan. 28.

William G.

PREAMPLIFIERS
Designing a transistorized preamp; R.
J. Bosselaers. Jan. 24.
PSYCHOACOUSTICS

FEEDBACK
Amplifiers with positive and ne ative
feedback; Charles P. Boegli. A r. 18.
Feedback techniques in low -leve amplifiers; Donald L. Shirer. May 19.

Ersatz stereo unlimited;

FM- STEREO
Filters for FM- stereo; Norma H.
Crowhurst. Aug. 26.
Signal sampling for FM stereo R.
Shottenfeld and S. Abilock. D:c. 22.

Speaker power; Paul W. Klipsch. Oct.

C. H. Mahn stedt. Feb. 20.
How high is fi? George Fletcher Cooper.
11

ay 40.

"Sineward" distortion in hic.h fidelity
amplifiers: John W. Campbell. Nov.
52.

;
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54.

Stereo misconceptions; James C. Cunningham; Sept. 38.
To phase or not to phase; E. A. Snape.
July 32.
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The indispensable engineer; Norman
H. Crowhurst. May 36.
RECORDING, MAGNETIC
Characteristics of tape noise;
B. Snow. Feb. 26.
"Fidelimatic" tape recording
John Whitacre. Oct. 19.
Tape copying -home style; R.
Dee. 35.
Tape indexing; Jerry Lerner.

William

system;
A. Joss.

Jan. 22.
Understanding the tape oscillator; Herman Burstein and Henry C. Pollak.
Feb. 28.

RECORDING TECHNIQUES
More about recording perspective; William G. Dilley. July 28.
Recording perspective; William G.
Dilley. Apr. 32.
Stage sound; Richard S. Levy. May 26.
Stereo -plus- center to two recording
channels; Harold Reed. Nov. 28.

To phase or not to phase? E. A. Snape.

REVERBERATION
Artificial reverberation; Fred L. Mergner. Apr. 28.
STEREO

Filters for FM-stereo; Norman H.
Crowhurst. Aug. 26.
Signal sampling for FM stereo; R.
Shottenfeld and S. Abilock. Dec. 22.
FM- stereo adapter-the GE System;
Antal Csicsatka and Robert M. Linz.
.lime 24.
FM- Multiplex stereo adapter; Daniel
R. von Recklinghausen. Juiie 21.
Product detector for FM- stereo; Fred
L. Mergner. Aug. 23.
oscillator
FM- stereo
Synchronous

adapter; Leonard Feldman. July 25.
Stereo misconceptions; James C. Cunningham. Sept. 38.
Switching mono to stereo, to stereo plus
center; Harold Reed. Sept. 50.
Time -division approach to FM stereo;
Carl G. Eilers. Aug. 20.

July 32.
What hath FCC wrought? David Saslaw. June 18.

S]'STEMS
Low -cost stereo conversion for studio
console. C. G. McProud. Nov. 44.
.1
unique motel installation; Bob
Kampf. Mar. 20.
'

l'EST EQUIPMENT
FM sweep alignment unit-austerity
model; Allen R. Greenleaf. Oct. 42.

TRANSISTORS
Designing a transistorized preamp; R.
J. Bosselae:s. Jan. 94.
A feel for transistors; L. F. Goeller.
Oct. 35.
Transistor protector; George Fletcher
Cooper. Dec. 3S.

AUTHOR INDEM
1961
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Brociner, Victor L.
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Designing a transistorized preamp;
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Understanding the tape oscillator; Feb.
28.
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Computers in audio design; I, Feb. 22;
II, Mar. 22.
Campbell, John W.
"Sineward" distortion in high fidelity
amplifiers; Nov. 53.
Chen, Francis F.
Common -bass speaker system; Nov. 19.
Cooper, George Fletcher
A transistor protector; Dee. 38.
How high is Fi? May 40.
Crowhurst, Norman H.
Filters for FM- stereo: Aug. 26.
The indispensable engineer: May 36.
Loudspeaker design Feb. 36.
Loudspeaker magnet design; Sept. 44.
Csicsatka, Antal, and Robert M. Linz
An FM- stereo adapter -the GE system;
June 24.
Cunningham, James C.
Stereo misconceptions; Sept. 38.
Daley, William G.
More about recording perspective: July
;

28.

Recording perspective; Apr. 32.
Regulate that voltage; Jan. 28.
Filers, Carl G.
FM- stereo -time- division approach;

Aug. 20.
Ellis, Robert, and Robert M. Voss
Triode operation of KTSS's: Mar. 30.
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Goeller, L. F.
A feel for transistors; Oct. 35.
Maximum fun, medium fi, minimum
cost; Apr. 3S.

Grauer, John L.
#4, 80 pounds, a super -8, and the shim
method; Jan. 19.
Gray, Albert Woodruff
Loss of patent by prior use or sale;
Oct. 50.

Patent applications and the taint of

public use; Mar. 34.
Greenleaf, Allen It.
FM sweep alignment unit austerity
model; Oct. 42.
Greiner, R. A.
Another power amplifier; Sept. 19.

-

Herlocker, R. D.
Electronic organ tuning; Dec. 30.
Hines, Burt
One step at a time; Sept. 54.
Jackson, F. H.
A case for the custom console; Feb. 18.
.Joss, R. A.

Tape copying--home style; Dec. 35.

Kampf, Bob
A unique motel installation; Mar. 20.
Klipsch, Paul W.
Speaker power; Oct. 54.
Knize, Leon
"Reflection Coupler" gives stereo
spread; Jerne 30.

Lerner, Jerry
Tape indexing; Jan. 22.
Levy, Richard S.
Stage sound; Mar. 26.
Linz, Robert M. and Antal Csicsatka
An F'"-stereo adapter -the GE system:

June

24.

Malmstedt, C. H.
Ersatz stereo unlimited; Feb. 20.
Mangels, Harold C.
Hanging hi -fi system; Dec. 46.
McProud, C. G.
Low -cost stereo conversion for studio
console; Nov. 44.
Mergner, Fred L.
Artificial reverberation Apr. 28.
Product detector for FM-stereo; Aug.
_

;

23.

Novak, James F.
Performance of series -parallel speaker
arrays; Sept. 23.
Pawlowski, R. J.
The line radiator; July 19.
Pollak, Henry C. and Herman Burstein
Understanding the tape oscillator; Feb.
28.

Reed, Harold
Switching mono to stereo, to stereo plus
center; Sept. 50.
Stereo -plus -center to two recording
channels; Nov. 28.
Saslaw, David
What bath FCC wrought? June 18.
Slrirer, Donald L.
Feedback techniques in low -level amplifiers; May 19.
Shottenfeld, R. and S. Abilock
Signal sampling for FM stereo; Dec. 22.
Snape, E. A.
To phase or not to phase? July 32.
Snow, William B.
Characteristics of tape noise; Feb. 26.
Strandberg, M. W. P.
Vacuum -tube OTL amplifier; Dee. 18.
von Recklinghausen, Daniel R.
An FM multiplex stereo adapter; June
21.

Voss, Robert M. and Robert Ellis
Triode operation of KT88's; Mar. 30.

Whitacre, John
The "Fidelimatic" tape recording system; Oct. 19.

Wolkov, David
The electronic organ -high fidelity musical instrument; Nov. 35.
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LAFAYETTE

STEREO
HIGH -FIDELITY
COMPONENTS
...
...
Engineered To Professional Standards

Designed for the Home

Dedicated Tb

Criterion

LAFAYETTE LT -700
FM STEREO MULTIPLEX TUNER
Announcing

M'.l4le

...

the New
Lafayette Multiplex Tuner.

Audio
Audio
Audio
Audio
Audio

...

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
performance insures effecive reception of even the weakest multiplex or monaural
FM signals.

KT -250A 50 -WATT INTEGRATED
STEREO AMPLIFIER
LA -250A

99.50

in Kit Form

Made
in U.S.A.

Completely Wired
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"
control for continuously variable channel separation -from full monaural to full
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 tunes. Individual bias and balance controls.
Harmonic distortion, less than 0.25 %. IM distortion, less than .5 %. Hum and noise
77 db below full output. 141/2 "W x 12 % "D x 51/2 "H. Shpg. wt., 28 lbs.

Criterion

KT -600A
PROFESSIONAL STEREO
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

Bridge Control Provides Variable 3rd Channel Output
Variable Cross Channel Signal Feed Eliminates Hole -In -The- Middle Effects
Tape Head Playback Equalization for 4 -Track Stereo
Sensitivity 2.2 my for 1 volt out. Dual low impedance "plate follower" outputs 1500
ohms. Less than .03% IM distortion; less than .1% harmonic distortion. Hum and
noise 20 db below 2 volts. 14x105/ex41/2 ". Shpg. wt., 16 lbs

100 -WATT

BASIC STEREO AMPLIFIER

KT-550

134.50 184.50
r
caTAFAYETTE
R A D I CO
in Kit Form

1.

Rated at 50 -Watts per Channel
Response
from 2.100,000 cps; 0.1 db at 1-Watt
Massive Crain Oriented Silicon Steel Transformers,
Multiple Feedback Loop Design (over 50 db)
Metered Calibration Control Panel
Absolutely Stable Under Any Conditions of Load
A new "Laboratory Standard" dual 50-watt ampi fier
guaranteed to outperform any basic stereo ampi fier
on the market. Advanced engineering techniques plus
the finest components ensure flawless performance. Distortion levels so low they are unmeasurable. Hum and noise
better than 90 db below 50- watts. Complete with metal enclosure. 91/4 "H x 121/2 "D. Shpg. wt., 60 lbs.

LA-550

Completely Wired

JAMAICA 33, N y

NEW YORK 13, N.Y. I BRONX 56, N.Y .I BOSTON 10, MASS.
NEWARK 2, N J. I PLAINFIELD, N. J. I PARAMUS, N. J.

FREE !
Send

FREE

Lafayette

7

63
87

Unlimited

79

Barker & Williamson, Inc.
Bozak, R. T., Manufacturing Co.
British Industries Corporation

71
3

..

Cabinart Acoustical Engineering Corp.
Classified

51

86

Dukane Corp., Inovac Division
Dynaco, Inc.
Dyna- Empire, Inc.

87

EICO

13
57
53
41

2
11

Electro- Acoustic Products Company
Electronic Applications, Inc.
Electro- Voice, Inc.
Electro-Voice Sound Systems
Eric Electronics Corporation

87
72

..

Fairchild Recording Equipment Corp.
Fisher Radio Corporation
Garrard Sales Corp.
Goodwin, C. C. (Sales) Ltd.
Gotham Audio Corporation
Grado Laboratories, Inc.

81

9
3

87
27
74

Harman -Kardon
Hi Fidelity Center

49, 85

International Television Corporation

..

87

66

Isotone Associates

80

Key Electronics Company
Klipsch and Associates, Inc.

86

Lafayette Radio
Langevin, a Division of Sonotec, Inc.

90

82

5

Lansing, James B., Sound, Inc.
Lenz Electric Manufacturing Co.

55
64

Neat Onkyo Denki Co., Ltd.
North American Philips Co., Inc.

73

Osaka Onkyo Co., Ltd.

75

10

17

43
59
82

Pioneer Electronic Corporation
Primo Company, Ltd.

Ravenswood, a Division of Annapolis
37
Electroacoustic Corporation
45. Cov. II
RCA Electron Tube Division
80
Rek -O -Kut Company, Inc.
86
Robins Industries Corp.
29
Rockbar Corporation

....

Scott, H. H., Inc.
Sherwood Electronic Laboratories, Inc.
Shure Brothers, Inc.
Sonotone Corp.
Sonovox Co., Ltd.
Superscope, Inc.

77
1

69
83

82
31

LAFAYETTE RADIO,

78
Coy. IV

P.Q. Box 10
FOR TYHE ASKING!
Syosset, L. I., N. Y.
1962 Catalog featuring the complete line of

United Audio Products
University Loudspeakers, Inc.

23
47

Dept. AL -1

Stereo Components.

for Stock No

Name

Viking of Minneapolis

Zone

6
14

Coy. III

Weathers Industries
Westminster Recording Co., Inc.

Address

90

65
33, 34
87
84
83

Tandberg of America, Inc.
Tannoy (America) Ltd.
Transis- Tronics, Inc.
Transvision Electronics, Inc.

I

s Enclosed

City

80

15. 39, 67

Pickering & Company, Inc.
Pilot Radio Corporation

KT -550

Criterion

25

Inc.

Apparatus Development Co.
Bookshelf
Devices, Inc.
Dynamics Corporation
Fidelity Records

124°

74.50

Research,

Airex Radio Corporation
Altec Lansing Corporation
Amelux Electronic Corporation
Ampex Audio Company

Completely Tested
and Wired

KT -250A

INDEX
Acoustic

Made in U.S.A.

Ready
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VIKING'S NEW 86 STEREO -COMPACT
DESIGNED WITH IMULTIPLEXABILITY"
FM Stereo programs wor _h listen.ng to are worth hearing again. Viking brings to :he 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 stereo VU meters. Three separate heads
(permits monitoring from tape). Half-track and Quarter-track Models-4-track model plays
-track tapes. Professional type `mixing" recording controls. Erase -Protek Recording Interlock. Automatic 33/1-712 record/play equalization.
Integrated playback preamplifiers (1 -volt output).
Automatic tape shut -off switch. Digital counter. AudiOF MINNEAPOLIS, INC.
ophile net $297.50. See the Viking 36 Stereo- Compact
9600 ALDRICH AVE. SO., MINNEAPOLIS 20, MINN.
CABLE ADDRESS: VIKMIN
now at your Viking dealer's. For free literature write:

ng

Tiny though the transistor might be, Transis- Tronics has used it to set

transistor amplifiers and tuners have become the "mighty oaks" of high

new pace for the entire high fidelity industry. TEC all -

a

fidelity-

no hum, no heat, no microphonics. The

transistor,

unlike the old- fashioned tube, is

a "life- time" device, therefore, both the TEC amplifier and the TEC FM tuner come to you with
full two -year unconditional guarantees. Regardless of price, the S -15 and FM -15 are the most efficient amplifiers and tuners on the

market today. TEC

S -15

STEREO AMPLIFIER is all sound, rated at 20 watts of music power per channel with a 4 ohm load. With 8

and 16 ol-m loads, the power is slightly reduced. TEC FM -15 TUNER, the perfect companion to the TEC

S -15,

will give you years

flee listening. The low power consumption characteristic of transistors means that both the TEC amplifier
rated with either 117 vac at 18 to 24 vdc as the power source. AND NATURALLY, EQUIPPED FOR MULTIPLEX.

and years of tro
and tuner ca

Transistor Er

Components

Transis- Tronics, Inc.

1601 W. Olympic Blvd., Santa Monica, Calif.
TM

M'

FM

99

92

96

94

98

100

102

104 106

108
DFF

i

-

N"°I"'9`"t, ur9'f1oi-q>,I>tioo1f1:,>:h.1ß.1fMx1>F,rflafpF.ay
LOG

D

D

+

30

40

50

60

10

80

90

.'.

FM AfC

MkIitNG

100

orf

ar

an

PVNß[

LOCAL

DISTANT

fUNCTION
fM

ALL TRANSéSPOA }`M

MUM

JNER

The FM-15 (top) and the S -15 (bot
tiim) are available as separate units
or in a handsome walnut or teak
combined package. How? No heat
means the tuner can be stacked with
the amplifier without danger of drift.
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