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the power AcA 

with RCA-7027-A... the high- power- sensitivity 

audio output beam power tube with extremely low distortion 

The tonal complexity of the trumpet is indicated in these power - 
frequency spectra, which show 12 perceptible overtones above a 
fundamental high -range note (698 cps), and 24 above a low -range 
note (175 cps). You capture the full dynamic range and tonal range 
with the RCA- 7027 -A in your audio output circuits. 

Here is the top performer in audio power output tubes: RCA - 
7027-A! It's a high -perveance beam power tube with high 
power sensitivity and extremely low distortion, designed espe- 
cially for top -quality audio systems. Two 7027 -A's in Class 
AB', push -pull can deliver up to 76 watts power output with 
total harmonic distortion of only 2Ç ! 

Special design features help assure cool operation : new S -311 
plate material, large grid -No. 1 radiating fins, and short stem For audio power output that does credit to your best designs, 
leads. Double- base -pin connections for grids No. 1 and No. 2 specify RCA -7027 -A. For information check with your RCA 
provide flexibility of circuit arrangement, and assure cool field representative, or write : Commercial Engineering, RCA 
operation of the grids to minimize reverse grid current. Electron Tube Division, Harrison, N. J. 

30 

20 

O 10 

I o 

30 

° 20 

10 

o 

f = 698 cps 

a 

f = 175 cps 

TÌ l I I 1u61.rdaa. 
100 200 400 800 1000 2000 4000 8000 10000 

Frequency - cycles per second 

RCA Electron Tube Division -Field Offices 
EAST: 744 Broad Street, Newark 2, New Jersey, HUmboldt 5 -3900 
MIDWEST: Suite 1154, Merchandise Mart Plaza, Chicago 54, III., WHitehall 4 -2900 
WEST: 6355 E. Washington Blvd., Los Angeles 22, California, RAymond 3-8361 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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HERE! NOW! 

FM /MX STEREO 

tj scommasi 
- 

$110.505 

only for those who want the ultimate 

--SHERW0OIL5-3000 III 

FM /MX STEREO TUNER 

The FM tuner that has everything ... 0.95v 
sensitivity, Interchannel Hush noise muting 

system, "Acro -Beam" tuning eye, cascode bal- 

anced input, automatic frequency control, 

"local- distant" switch ... now brings you 

the only 

FM TUNER with "CORRECTIVE" 
INVERSE FEEDBACK 

Every high fidelity amplifier today incorpor- 

ates "coiréctive" inverse feedback tor lower 

distortion and improved response. Now, Sher- 

wood brings the same performance benefits 

to the S -3000 Ill FM Tuner; these include 

reduction of distortion due to overmodulation 

by the FM station and better quality long, 

distance reception. 

READY FOR FM STEREO 

Stereo via FM multiplex broadcasting is just 
around the corner. The S -3000 Ill contains 

chassis space and all control facilities to plug 
in a stereo multiplex adapter. Other features 

include flywheel tuning, plus 7' expanded 

slide rule tuning scale, cathode- follower out- 

put, and front panel output level control. 
Sherwood Electronic Laboratories, Inc., 4300 

N. California Ave:, Chicago 18. Ill. 

(5) Other fine Sherwood Tuners: 
S -2000II AM -FM Tuner $145.50 

S -2200 AM -FM MX Stereo Tuner $179.50 

FOR COMPLETE TECHNICAL DETAILS WRITE DEPT. A -1 
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STABLE 

ROTATION 

GIVES YOU 

REAL 

SATISFACTION 

NE 
Professional 4 speed turntable with 
hysteresis synchronous motor 

Specifications : 

Motor : 

4 pole capacitor -start hysteresis 

synchronous motor. 

Turntable : 

12" diameter aluminum diecast- 

ing. 

Speed : 

164, 334, 45, 78 r.p.m. 

Power consumption : 15 watts. 

Recommended stylus force: 

15 gr. maximum 

S/N : 45 db minimum 

Wow and flutter : 

0.25% maximum 

Frequency : 50 c /s. -60 c /s. 

Voltage : 90 -117 volts. 

NEAT ONKYO DENKI CO., LTD. 
No. 4.1 chome, Kanda Hatago -cho, 

Chiyoda -Ku, Tokyo, Japan 
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. JOSEPH CIOVANELLI 
Center Speaker Control 

Q. I have a 12-cubic-foot stereo single 
enclosure, containing two coaxial speaker 
systems, with each speaker facing outward 
at an angle. In addition, I use two shelf - 
sized speaker systems approximately 18 
feet apart. Each right speaker is parallel 
to the right central speaker and vice versa. 
The shelf speakers are of lower efficiency 
than my central speakers, but they give a 
good spread of sound for small -room lis- 
tening. For listening at greater distance, 
however, stereo is considerably diminished 
because the outside shelf -speakers do not 
have the bulk of the output. 

I would, therefore, like to install a re- 
mote control unit to perform the following 
functions: I want to divide the output be- 
tween the two Ieft speakers and the two 
right speakers, variably, in order to in- 
crease or decrease the apparent spread of 
sound. I know this can be done by merely 
attenuating the louder speaker, thereby 
creating a loss necessitating raising the 
over -all volume of sound. Instead, I would 
like some sort of a variable pot which can 
serve as a divider, which would apportion 
more or less of the output to the inboard 
or the outboard speakers. In addition, I 
would like to gang these controls in order 
to affect both left and right channels simul- 
taneously. J. Pushkin, Hempstead, New 
Pork. 

A. The electronic work you propose for 
your stereo system is possible in theory but 
probably not achievable in practice. 

Your result could be obtained by a stack 
of four L -pads. (L -pads A and B are to 
be used with the left channel. L -pads C and 
D are to be associated with the right chan- 
nel.) 

1. L -pad A would be so wired that when 
the common shaft was rotated clock- 
wise, the volume of the left shelf 
speaker would be raised. 

2. L -pad B would be associated with the 
left central speaker. When the shaft 
which is common to all four pads is 
rotated in a clockwise direction, the 
volume of this speaker would be attenu- 
ated. (Notice that when the common 
shaft is rotated in the counterclockwise 
direction, the gain of the left central 
speaker will be at maximum and that 
of the left shelf speaker will be at zero. 
When the shaft is rotated fully clock- 
wise, the reverse situation will exist. 
Somewhere between the two extremes 

3420 Newkirk Ave., Brooklyn 3, N. Y. 

of rotation, the acoustical power devel- 
oped by the left outside speaker will be 
equal to that developed by the left cen- 
tral speaker.) 
L-pads C and D are associated with 
the right channel. 

3. L -pad C works in accordance with L- 
pad A. 

4. L -pad D works in accordance with L- 
pad B. 

There will be a power loss when using 
L -pads in this way. In your theoretical 
setup, therefore, your amplifier must sup- 
ply more power than it now supplies in 
your present hookup, in order to achieve 
the same acoustical output that you now 
enjoy. 

In practice, this theoretical system will 
not prove feasible, even though the power 
losa can be made up by using a more power- 
ful amplifier. 

The real problem lies in the tracking of 
the various L -pads in the stack. (It is not 
easy to obtain L -pads with a high degree of 
tracking accuracy.) In order to understand 
the result of poor tracking, let us consider 
the action of L -pads A and C. Assume that 
the common shaft is rotated midway be- 
tween the two extremes. Stereophonic sound 
is adjusted for proper balance by means of 
appropriate controls on the preamplifier. 
Now turn the common shaft slightly coun- 
terclockwise. (L -pads A and C do not track 
properly. Hence, a given amount of shaft 
rotation will not cause equal attenuation.) 
Let us assume that the power to the left 
speaker has been attenuated by 50 per cent, 
and that the power to the right speaker 
has been attenuated by 25 per cent. The 
stereo program will no longer be in proper 
balance because the right speaker is pro- 
ducing more sound than the left speaker is. 
Clearly the result is undesirable. It should 
be readily apparent that the tracking error 
between L -pads B and D will produce 
equally unfortunate results. Just to show 
how bad things can get, L -pad D might 
attenuate to a greater extent than L -pad B 
when the common shaft is rotated in a 
counterclockwise direction. The over -all 
sound would shift to the left central 
speaker and to the right outside speaker. 
Your stereo system would be out of bal- 
ance, to say the least. 

If I had a similar setup, I would attenu- 
ate the louder speaker of each channel. 
After that I would never touch the attenu- 
ator controls again. I believe the resulting 
stereophonic sound would be superior to 
expectations. 

AUDIO JANUARY, 1961 
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Never before ... a record playing unit with so much to offer! 

A step !beyond the turntable ... A step beyond the changer 

AN AUTOMATICÎURNTABLE 

GARRA S LABORATORY SERIES TYPE A 
Instantly acclaimed, because only the Type A offers you ... 

The only dynamically balanced 
tone arm on an automatic unit... 
with adjustable sliding counter- 
weight, and built -in calibrated 
scale to set and insure correct 
stylus tracking force. Once bal- 
anced, this arm will track stereo 
grooves perfectly even if player is 
intentionally tilted, or record is 
warped or not perfectly concentric. 

Full -sized, heavily weighted (6 lb.) 
balanced, cast, polished turntable. 
Actually 2 turntables balanced to- 
gether... a drive table inside, a 
non -ferrous heavy cast table out- 
side: separated by a resilient foam 
barrier to damp out vibration. 

New Laboratory Series Motor ... 
a completely shielded 4-pole shaded 
motor developed by Garrard espe- 
cially for the Type A turntable 
system. Insures true musical pitch, 
clear sustained passages without 
wow. flutter, or magnetic hum. 

only the Garrard Laboratories, with 
their unmatched facilities, could have developed this all -in -one unit ... a superb 
instrument in which you will find the realization of everything you have ever wanted 
in a record -playing device. Only Garrard, with its 40 years of manufacturing ex- 
perience and its highly developed production and critical quality control proce- 
dures, could offer the Type A, with its unique advantages, for this price. 

The great plus feature of automatic 
play - without compromise. Gar- 
rard's exclusive pusher platibrir 
changing mechanism. makes the 
Type A fully aut,matic, at your 
option. Affords the greatest con- 
venience, reliability in operation 
and protection to records available. 

- 

h 

world's finest 

See it at your dealers. For your free Garrard comparator guide, write Dept. GA-11, Garrard Division of British Industries Corp., Port Washington, New York 

There's a Garrard for every high fidelity system...all engineered and wired 

Type A 
Automatic 
Turntable 

$69.50 

for Stereo and Monaural records. 

RC88 Model 210 
Transcription 

- 

Deluxe Deluxe Intermix iransc nption Transcription 
Changer Changer ` /V Tumlable -R Manual Player 
$59.50 $49.50 A $89.00 - $59.50 

Model TAT 
Manual 
Player 

$32.50 
Canadian inquines to Chas. W. Ponton, Ltd., 66 Racine Road, Re,dale. Ontario rerntories other than U.S.A. and Canada to Garrard Engineering & Mfg. Co., Ltd., Sri-don, Wilts.. Englanc 
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Lis tén 

It's the new 

Sonotone Ceramic "Velocitone" 
No stereo cartridge -not even the finest 
magnetic in the world- outperforms it! 

- Listen ! . . with your own magnetic... or with any magnetic you can buy 
today -at any price. Then replace it directly in your component 
system with Sonotone's new " VELOCITONE" STEREO CERAMIC 

CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell 
the difference. Experts have tried...in dozens of A -B listening 
tests. And, in every single one, Sonotone's "VELOCITONE" per- 
formed as well as or better than the world's best magnetic. 

Listen!.. perfectly flat response in the extreme highs and lows (better 
than many of the largest -selling magnetics). 

Listen 
! .. excellent channel separation -sharp, crisp definition. 

Listen!.. highest compliance - considerably superior tracking ability. 

Listen!.. absolutely no magnetic hum - quick, easy, direct attachment 
to any magnetic inputs. 

Listen !.. remarkable performance characteristics unexcelled anywhere. 
(Write Sonotone Corporation for specifications.) 

Now listen to the price. Only $23.50 list...about half the price 
of a good stereo magnetic cartridge. Yet Sonotone's 
"VELOCITONE" stereo ceramic car- - - - - 

tridge system cannot be outper- 
formed by any magnetic -regardless 
of price. 

Sonoton i 
ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. C26-11 

IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO 

LEADING MAKERS OF CARTRIDGES SPEAKERS TAPE HEADS MIKES ELECTRONIC TUBES BATTERIES 

Video Buzz 

Q. What causes video buzz and how may 
it be eliminated? J. Pushkin, Hempstead, 
New York. 

A. There are several reasons for video 
hum or buzz. 

1. The sound i.f. strip may not be in 
proper alignment. 

2. The fine tuning control may not be uti- 
lized properly. 

3. The traps may be badly adjusted. 
4. The video i.f.'s may be out of align- 

ment. 

These four causes are based on the as- 
sumption that your TV receiver is not of 
the intercarrier type. 

If your receiver is of the intercarrier 
type (one which uses the same i.f. strip for 
both the sound and picture until just be- 
fore detection), there is little to be done 
about this hum or video buzz. 

To eliminate video buzz, simply check 
the possible causes and make the needed 
corrections. (If your receiver is of the 
intercarrier type, and is well designed, 
critical adjustment of all tuned circuits 
can result in a dramatic reduction of this 
annoying buzz. Do not count on this re- 
duction.) 

Acoustical Feedback 

Q. I have a problem which does not make 
too much sense to me. My rig is almost 
perfectly silent except in phono when the 
cartridge is engaged. Now this isn't hum 
because I can turn the volume full -on with 
the cartridge at rest without a whisper of 
hum. Nor is it rumble because it will sound - 
off with the cartridge engaged on the rec- 
ord with the turntable turned off. 

This noise sounds almost like hum except 
that it occurs suddenly at approximately 
one -half to three -quarters of the rotation 
of the level control. I believe that the pitch 
is lower than 60 -cycle hum. 

By process of elimination, I figure that 
it must be the cartridge, although I've 
never heard of any cartridge trouble like 
this before. 

I could sure use some help on this one. 
C. Knell, Long Beach, California. 

A. Your problem is one which has trou- 
bled people since stereo discs came into use. 
It will probably get worse as equipment 
improves. What you are going through is 
the battle of acoustic feedback. There are 
various steps which can be taken to win 
this battle: 

1. If the speakers are mounted in the 
same cabinet which houses the equip - 
nient, they should be removed and 
placed some distance from the cabinet. 

2. If the turntable is not shockmounted 
in the cabinet, try doing so. Such shock - 
mounting can be achieved by mounting 
heavy foam rubber -at least an inch 
thick -and placing the turntable base 
on this rubber. 

3. In addition it may be necessary to place 
shockmounts under the equipment cabi- 
net. 

4. Also under the speaker cabinets. 
(Be sure that the rubber you use is 
thick enough so that it cannot be com- 
pletely compressed by the weight of the 
cabinet or turntable base.) 

(Continued on page .57) 
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G. NEW ,, `-iLril ti ECT3EM 

with 15" low f requency unit 

.3111IMINI 

MODEL D50S6 

THE OLYMPUS 

This is the new JBL S6 Linear Efficiency Sys- 

tern with a new 15" low frequency unit, new 

dividing network, new high frequency driver, 
and new horn and acoustical lens. The new 

LE15 is made with a 4" edge -wound copper 
ribbon voice coil, long -throw Lans -a -Loy sus- 

pension, rigid, cast frame designed for mount- 
ing from either the front or the rear of the 
baffle. This is the only 15" unit on the market 
capable of linear cone excursion of 3/4 inch. 

Free air cone resonance is approximately 20 

c.p.s. The new LX5 Dividing Network matches 
the LE15 perfectly to either the new LE75 (in 

S6 Kit) or the new LE85 (in S7 Kit). Crossover 
is 500 cycles. The LE75 and LE85 are labora- 

tory standard high frequency drivers with silver 
impedance compensating rings; voice coil and 
pole piece assemblies are held to previously 
unattainable tolerances. The new HL91 Horn. 

Lens Assembly, specifically designed for the 
new drivers achieves completely uniform dis- 
persion over a 120° horizontal X 45° vertical 
pattern through Its full range from 500 c.p.s. 

to beyond the limits of human hearing. 

A sensational sight with sensational sound, the new JBL Olympus has been 

enthusiastically acclaimed at every preview for its unprecedented flat, accurate 

reproduction of the entire audio spectrum. The Olympus has remarkable bass 

response ... goes all the way down smoothly clean. It reproduces the lowest 

fl. Oamental in all its rich, original power. And does it in the JBL manner - 
with precision articulation, accurate delineation. The new slant -plate acoustical 

lens refracts equally all frequencies which pass through it. Not only does this 

heighten realism from any listening point, but permits a new latitude in 

speaker placement in stereophonic installations. 

The C50 enclosure is styled with timeless elegance. Top edges are tapered 

to slim the cabinet's proportions. The wrap- around grille disguises the sturdy, 

heavily braced sides. Though the C50 is a six cubic foot enclosure, its bulk is 

comparatively small when the magnitude of the system's performance is taken 

into consideration, and the D50S6 might be accurately described as "a compact 

system:' The new wood grille is shown above. Also, you have your choice of a 

fabric grille. 

Production of the new systems is underway. To reserve a proximate place 

on the backlog, it might be advisable to get your name on the list without delay. 

PRODUCTS OF JAMES B. LANSING SOUND, INC., ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIFORNIA 
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ACRO 
SOUNDINGS 

THE DURABLE AMPLIFIER 
An embarrassingly long time ago, Acro 

Products announced a new super- quality 
stereo amplifier for the perfectionist. This 
announcement was greeted by yawns and 
ho -hums from the perfectionist who al- 
ready owned a super- quality stereo am- 
plifier that suited him just fine. It helped 
heat his home in winter, and it burned up 
a set of output tubes every six months, 
but by Golly it sounded good when the 
tubes were new. 

WE WERE IMPRESSED WITH THIS REASON- 
ING. 'There are already several excellent 
amplifiers available -amplifiers with un- 
measurable distortion, rock -solid stability 
and so on. But one respect in which they 
do differ is the length of time they stay 
that way. Far too many of them get their 
high power and low distortion by driving 
their output tubes right up to the limit 
of their ratings. So they work fine for a 
few months, and then start to lose power 
and gain distortion as their tubes wear out. 

SO, WE DECIDED TO DELAY PRODUCTION 
OF OUR STEREO 120 amplifier while we 
investigated a new European output tube 
with a high output rating (in Ultra. 
Linear operation). Since all we needed 
was 60 watts continuous per channel, we 
could run the tubes far below their maxi- 
mum ratings, to give what is probably the 
most durable, dependable, high- powered 
stereo amplifier that has ever been built. 

We're aware that the production delay 
has cost us some sales. But we also know 
that buyers who appreciate the kind of 
dependability that we're building into the 
new Stereo 120 amplifier will bear with 
us a while longer until we get it into 
production. 

ACRO PRODUCTS CO. 
410 Shurs Lane, Phila. 28, Pa. 
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LETTERS 
Correction 

Sur: 
Between my own re- reading of my arti- 

cle, "A Transistorized Stereophonic Con- 
trol Unit," (October, 1960) and the letters 
of several sharp -eyed readers, I have found 
two corrections which should be made to 
reduce confusion. 

(1) The correct value for R, is 120 k 
ohms, and the value shown on the schematic 
is in error. 

(2) It is important that the filter choke 
L, in the power supply schematic have a 
d.c. resistance of approximately 900 ohms. 
If this is not the case, the voltage may not 
turn out to be close enough to 30 volts for 
satisfactory adjustment. If a choke with 
less than 900 ohms resistance is used, addi- 
tional resistance should be added to R,; 
similarly, if the choke used has more than 
900 ohms resistance, R, should be reduced 
proportionately. 

One additional point of interest -it 
would be quite possible to use 14-watt re- 
sistors throughout the control unit circuitry 
except for the low -noise deposited- carbon 
resistors R, and R,,5, of course. This would 
be advantageous in cases where extreme 
miniaturization is desired. 

RICHARD Y. MOSES, II, 
1721 Woodland Ave., #3, 
Palo Alto, California 

Multiple Speakers 

SIR: 
Since the appearance of my article "The 

Series -Parallel Speaker Array," (Novem- 
ber, 1960) I have been swamped with phone 
calls and letters from your readers. From 
all indications it looks like most everyone 
is going to build a system using this idea. 

I would like to inform your readers that 
I am not the originator of this idea. Per- 
haps I am one of the first to write about it, 
but certainly not the first to try the idea. 
You may recall that Oliver Read, in his 
book "The Recording and Reproduction of 
Sound," (1952) made brief mention of a 
multiple system using a bank of small 6 -in. 
speakers. 

The photograph showing the cabinet of 
the system unfortunately did not show the 
2 -in. legs on the bottom. Perhaps the pic- 
ture was cut too close. Those readers who 
wondered how the bottom speakers would 
work facing into the floor will be glad to 
hear that there are legs on the cabinet. 

Also, I wish to clarify another point not 
mentioned in the article. The back of the 
cabinet is open. Because of the small size 
of this cabinet design it was not possible to 
enclose the back completely. We could not 
afford a compressed air mass behind the 
speakers to restrict the fractional cone 
movement. However, two layers of fiber- 
glass were hung across the opening to at- 
tenuate the rear wave. This proved to be 
very effective. For maximum bass response 
it is best to keep the cabinet about two 
inches from the wall. 

CHARLES F. MAHLER, JR. 
958 Arguello Drive, 
San Leandro, California 

Loudspeakers and Gravity 
Sm: 

I should like to report on a case of loud- 
speaker deterioration from a cause which, 
as far as I am aware, has not been de- 
scribed and which may be of interest to 
your readers. 

The speaker in question is a low -cost 8 -in. 

unit purchased about two years ago. It was 
mounted in an R -J type of enclosure of 
home manufacture, and initially gave quite 
remarkable results considering its size and 
cost. After one year of intermittent use, 
the speaker was put away for a year. The 
conditions of storage were good, with no 
extremes of temperature or humidity, and 
with complete freedom from handling or 
mechanical shock. The position was as in 
normal use- within the enclosure with the 
cone in a vertical plane. 

Recently the speaker was put back into 
service, and it was found that its response 
had deteriorated badly. I can best describe 
its performance as being equivalent to a 
1 -in. speaker in a transistor radio with re- 
spect to frequency response, with somewhat 
less efficiency and vastly greater distortion. 
On superficial inspection, it was found that 
the voice -coil travel was impeded mechani- 
cally, and all efforts to free it were fruit- 
less. A post mortem found the trouble -the 
pole piece had been attached to the mag- 
net proper by an adhesive which was sub- ject to cold flow. In storage, the pole -pieee 
had drifted about a half millimeter; suffi- 
cient to pinch one side of the voice coil against the outer ring. A simple boss or 
stud to retain the parts in alignment would 
have prevented the trouble. 

For the consumer who has a speaker of this construction, I suppose the moral of 
this story has to do with periodic 180 -deg. 
(or mroe periodic 90 -deg.) rotation of the 
unit, or prolonged storage in a flat posi- 
tion. For the prospective consumer, caveat 
emptor. And for the manufacturer, perhaps 
a more critical look at the long -term prop- 
erties of materials. 

JOHN IT. TAYLOR, 
1229 Via Barranca, 
La Jolla, California 

Earphones 

,SIR: 

Since reading Mr. Canby's articles in the 
September and November issues, I've pur- 
chased a pair of stereo phones, and have 
since experimented with different types of 
music and methods of recording and play- 
back. 

These experiments have led me to the 
following conclusions: earphone listening 
to monophonic, stereophonic, or binaural 
recording is better than loudspeaker listen- 
ing because realistic volume levels may be 
maintained as well as friendly neighbors. 
and small -room acoustics do not detract 
from the recording -room acoustics. 

Earphone listening to stereo is better 
than loudspeaker listening for the forego- 
ing reasons plus the advantage of being 
able to control one's "position" in relation 
to the musicians from the back of the hall 
to the midst of the group by means of the 
blend, presence, and tone controls of the 
preamplifier. 

I have yet to hear a binaural recording 
really satisfactorily unless listened to with 
earphones. 

My only objections are the feel of the 
phones on the head and ears (although I 
am rapidly becoming accustomed to that), 
and the lack of feeling produced by a heavy 
organ passage using some of the 16' stops 
on a large pipe organ. I refer to the feeling 
that the body picks up, not the ears. 

One final word: if you haven't tried ear- 
phones, don't knock them. 

ROY V. CHILDS, 
1589 Sacramento St., 
San Francisco 9, California 
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Plug -in reliability 

with ALTEC 

professional 

audio equipment 

250 SU CONSOLE Combining compact simplicity with maximum flexibility through Altec advanced 

design, the new 250 SU Altec has proven to be the ultimate in control consoles for TV, AM, FM, 

recording studio or sound system use. Newly designed miniature plug -in preamplifiers, and utility 

input devices of uniform size and interchangeability permit free range in number and type of 

amplifiers used per console. 

Characterized by single unit construction for simplicity (amplifiers and controls within same hous- 

ing) and economical installation, Altec's 250 SU features an externally mounted power supply for 

cool operation and isolation of strong magnetic fields. 

Providing complete circuitry for all stereo or universal operating functions, there is no finer, more 

reliable control console serving the audio industry. Individual components are available complete 

with plug -in trays for custom and rack installation. 

458A "PLUG -IN" PREAMPLIFIER An extemely 
simple, highly reliable, low noise preamplifier, the 458A 
Incorporates a single stage push -pull cross -neutralized 
vacuum tube circuit, transformer coupled to source and 
load. Maximum reliability with unfailing performance are 
achieved through simplified design featuring fewer corn - 
ponente, extremely accurate balance of input and out - 
put transformers, and premium quality pre -aged, shielded 
tubes. The failure of either tube will not cause loss of 
program. 

SPECIFICATIONS GAIN: 40db unterminated input, 
34 db terminated. POWER OUTPUT: +20 dbm at less 
than .5% THD 50 to 15,000 cps. +25 dbm at less than 
1% THD at 1 KC. FREQUENCY RESPONSE: ± 1 db 20 to 
20,000 cps. SOURCE IMPEDANCE: 150 or 600 ohms 
(centertap for 600 ohms). LOAD IMPEDANCE: 150 to 600 
ohms (centertap for 600 ohms). OUTPUT IMPEDANCE: 
Equal to load impedance. NOISE LEVEL: Equivalent input 
noise: -126 dbm. POWER SUPPLY: 15ma at 275vdc and 
.7a at 6.3vdc. TUBES: 2- 6072/12AY7. DIMENSIONS: 
1 3/4" W x 3 15/16" H and 9 11 /16" L. COLOR: Cad 
plate, dichromate dip. WEIGHT: 3 1/2 lbs. (including 
tray). SPECIAL FEATURES: Push buttons for individual 
tube test. 40ma dc can be applied to center taps for 
simplexing. ACCESSORIES: 13225 Rack Mounting Assem- 
bly (for 9 units). 13401 Mounting Tray Assembly. 5981 
Tube Test Meter. 535A Power Supply. 

THE 250 

Meets NAB, EIA, and 
recording requirements 

"Plug -in" units com- 
pletely Interchangeable 

Low impedance mixing 

Speech -music filter 
D.C. heater supply 

Utility input devices 
for tape- disc -line- 
networks, etc. 

Tube testing provisions 

Expandable to jack 
fields, equalizers, etc. 

459A "PLUG -IN" PROGRAM AMPLIFIER A highly 
reliable, low noise program amplifier with exceptionally 
large power capability, the 459A consists of a 2 -stage 
push -pull circuit with a balanced negative feedback loop. 
Push -pull operation of all stages provides reliability, inter- 
changeability with preamplifiers for added gain and power. 
Superior overall performance results from special input and 
output transformer design of ultrafine balance combined 
with premium quality pre -aged shielded tubes. Program 
transmission is not interrupted by failure of either output 
tube. 

SPECIFICATIONS GAIN: 56 db unterminated input, 50 

db terminated. POWER OUTPUT: +30 dbm at less than 
.5% THD 30 to 20,000 cps. +35 dbm at less than 1% THD 

at 1 KC. FREQUENCY RESPONSE: ±1 db. 20 to 20,000 cps. 
SOURCE IMPEDANCE: 150 or 600 ohms (centertap for 600 
ohms). LOAD IMPEDANCE: 150 or 600 ohms (centertap for 
600 ohms). NOISE LEVEL: Equivalent input noise: -126 
dbm. POWER SUPPLY: 40ma at 275 vdc and 1.6a at 6.3vdc. 
TUBES: 1- 6072/12AY1, 2- 12BH7. DIMENSIONS: 1 3/4" W 

x 3 15/16" H x 9 11 /16" L. COLOR: Cad plate, dichromate 
dip. WEIGHT: 3 1/2 lbs. (including tray). SPECIAL FEA- 

TURES: Push buttons for individual tube test. 40ma dc can 
be applied to center taps for simplexing. ACCESSORIES: 
13225 Rack Mounting Assembly (for 9 units). 13401 Mounting 
Tray Assembly. 5981 Tube Test Meter. 535A Power Supply. 

ALTEC LANSING CORPORATION 
A subsidiary of Ling -Temco Electronics, Inc. 

1515 Manchester, Anaheim. Calif. 161 Sixth Avenue, New York 13, N.Y 

ALTE C 

SU FEATURES: 

Up to 10 mixing 
channels 

Single channel operation 

Two channel operation 

Two channel /three 
channel operation 

"Stereo" operation 

Illuminated meters 

Color coded controls 
16 connected inputs 

Microphone level or 
"high level" on any 

111p1á 

535A POWER SUPPLY Compact, highly 
reliable, the 535A is the DC power supply for 
furnishing the operating voltages to the 
Altec 458A and 459A amplifiers used together 
with the Altec 250 SU Console. Externally 
mounted to preclude hum, the 535A employs 
silicon rectifiers in both the filament and 
"B" supplies. The 535A connects to the 250 
SU by means of a 4 -foot multiple conductor 
cable terminated in a type P306CCT Jones 

in the 
which 

250 SU Co sole.t p A single screw frees 
the power supply unit from its mounting 
bracket for inspection. 

SPECIFICATIONS POWER OUTPUT: 275vdc 
at 275ma. At 275ma ripple is .02v peak to 
peak 
5v _peak n 3 tpeaka max. POWER INPUT: 117v 

50 -60 cps 245 watts at full load. RECTIFIERS: 
Silicpf. CONTROLS: 1. Power Switch. 2. Cir- 
cuit Breaker (Push to reset). 3.4 Position tap 
switch (provides adjustment of voltage by 
autoformer action to accommodate 2 to 1 

range of loads). COLOR: Dark Green. WEIGHT: 
16 pounds. SIZE AND MOUNTING: 7 3/16" W 

x 9 5/8" H x 7" D overall. 

For FREE technical literature on 

ALTEC Audio Professional Equipment 
write Dept. A -1 -M. 

©1960 Altec Lansing Corporation 
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Q91 

CHESTER 

The symbol O indicates the United 
Stereo Tapes 4 -track 71/2 ips tape 
number. 

Fortissimo Series (Pipe Organ) 
Riverside XK 8002 

Fortissimo Series (Jets) 
Riverside XK 8001 

This special series by Riverside is the best 
one yet. The first feature you'll notice in 
these stereo discs Is the fact that they play 
from the inside out. But that's only a very 
small part of the story. The tone arm starts 
right next to the label with a short band 
containing a 400 -cycle test tone for channel 
balancing. Once the locked groove at the end 
of this band is hurdled, the pickup then pro- 
ceeds toward the outer edge of the record. 

Cutting the master disc from the inside out 
has long been advocated as a solution to the 
problem now encountered in classical record- 
ings wherever a symphonic work closes with 
a loud finale at the end of a lengthy side. 
Unfortunately, the four initial releases in 
this series do not contain classical material. 
We won't know how the theory works until 
some one puts out a stereo disc with an "1812 
Overture" that starts next to the label. The Fortissimo series anticipates playback equip- 
ment considerably better than what we have 
today. Their master tapes are recorded at 60 
inches per second with the heads oriented horizontally. Of even greater significance to the record fan are the measures that have 
been taken to improve the transfer from tape 
to disc. These include a 92,000 cps tone super- 
imposed over the regular signal while cutting 
the master disc. It seems that the conven- tional hot stylus technique cannot do as good 
a job in the harder material they are using for this series. The finished pressings contain 
a new and harder compound called Polymax. All these steps produce a stereo disc unlike any I've beard before. 

Of the four translucent discs released so far, these two records offer the most con- vincing evidence of the changes this series 
could make within the industry. Conventional 
surface noise is totally absent and response 
is phenomenal. The pipe organ played by Paul 
Renard is the second Wurlitzer located in the 
Radio City Music Hall building. This smaller 
version of the main theatre organ is located in a studio atop the buillding that was orig- inally intended for radio broadcasts. Milted 
at extremely close quarters, the sound of the studio organ has a gleam impossible to cap- ture in the vast auditorium. The music is 
sure -fire stuff by George M. Cohan. The 27- 
year old Paul Renard doesn't have the polish 
and poise of the veteran theatre organists 
but be sails into these show stoppers with a 
complete quota of enthusiasm. This record 
won't be studied for the performance of the 
music. The attraction is the sound just as It 
is In the companion release of jet planes and 
a helicopter recorded at Eglin Air Forcce Base lu Florida. In high and low fly -by, take -ofl 
and landing, these jets have the "live" quality 
formerly available onlly on 15 ips professional 
tapes. Once the word gets arou'id, these will 
be the test records in the months ahead. 

'12 Forest Ave., Hastings -on- Hudson, 
N. Y. 
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SANTON 
Clebanoff: More Songs From Great Films 

Mercury O SIC 60162 
This tape sustains a miking theory that's 

been kicking around for some years. If you 
work close enough to the sound source, it is 
possible to get similar results with the same 
orchestra in more than one recording studio. 
Clebanoff's string orchestra, with muted brass 
added for this album, recorded these movie 
tunes in two sessions, using studios in Chi- 
cago. and. Hollywood.. The violins, violas and 
cellos, in each case, worked under the port- 
able bandshell used by Clebanoff to bring out 
the richly commercial throb in his string 
tone. The program of songs is not the best 
one that Clebanolf has put together to date. 
The tempo is varied from time -to-time but 
the motion pictures represented are not world. 
beaters. About one -third of the tunes sound 
pretty much alike. 

Knuckles O 'Toole: All -Time Ragtime Hits 
Grand Award O 4T 209 

A few minutes with this reel should con- 
vince the most finicky fan of the honky -tonk 
piano that tape has something special to offer. 
The glib- fingered Mr. O'Toole has enjoyed 
good circulation of his disc releases so there 
should be ample opportunity among his fol- 
lowers to compare this tape with his previous 
efforts. The discs have been telling only part 
of the story. The tape Jets you know that the 
miking of the piano and accompaniment had 
been carefully worked out to hit the listener 
in the breadbasket. There's another dividend 
that should be evident to most listeners. The 
ease with which a stereo tape can spot the 
location of a sound source points up a quirk 
that the average stereo pickup does not reveal 
on discs. The placement of the piano was not 
exactly the same in all the selections heard 
on the tape. In some of the tunes it's slightly 
to the right of center, In others, it's a few 
inches to the left. Far from being a problem, 
I daresay that most chaps with a bona fide 
stereo system will be quite 'happy to point this 
out to their next visitor. The contents of the 
reel offer a fairly comprehensive course in the 
development of ragtime but the stellar attrac- 
tion is still the impact of that piano's lower 
strings. 

Mantovani: Concert Encores /Music From 
The Films London O LPK 70025 
Ornadel: Musical World of Rodgers and 
Hammerstein MGM O STC 3817 

Here are two tapes to prove that there's 
more to the business of being a top attraction 
hr light music than the ability to drop one's 
first name. The former Cyril Ornadel, while 
making no attempt to copy the virtuality- 
patented Mantovani use of strings, offers ar- 
rangements that are refreshingly adult in 
their avoidance of cuteness. His major prob- 
lem in these excerpts from the major Rodgers 
and Hammerstein shows lies in the simple 
fact that his orchestra is not being recorded 
by London's engineering staff. Played In suc- 
cession, It's hard to believe that the Manto- 
vant recording is two years older than Orna- 
del's. London's sound is superior in every 
rsepect despite the fact that slight treble 
roll off is required to bring the highs in line 
with the general run of today's tapes. Stereo 
depth is almost double that of the MGM reel. 
The album tilles are self -explanatory. The 

Mantovani encores aim no higher in the con- 
cert category than Clair de Lune and Song of 
India but, within that sphere, the glamour 
market is pretty well cornered. 

Irma La Douce (Original Broadway Cast) 
Columbia OS 2029 

Jo Basile: Songs from Irma La Douce 
Audio Fidelity 5949 

The first major musical of the 1960 -81 
Broadway season is an import from Paris by 
way of London. In the journey, a great deal 
of its original atmosphere of the Parisian un- 
derworld has been shaken loose with most of 
the loss taking place in the Channel crossing. 
Starting life in Paris in 1956 with an unpre- 
tentious score by Marguerite Monnot (Poor 
People of Paris and many Edith Piaf songs), 
Irma La Douce mirrored the life of the tarts 
and pimps of Pigalle in somewhat the same 
manner that Weill's "Threepenny Opera" cov- 
ered London's Sobo. When Irma La Douce 
opened In London two years ago, the lyrics 
were adapted somewhat and new ones written 
for English audiences. The American producer, 
David Merrick, brought over Elizabeth Seal, 
the star of the London production, to play the 
leading role. With her came most of the ele- 
ments of the British version. Under the cir- 
cumstances, on records at least, the Parislafi 
atmosphere doesn't. have a chance. Without 
scenery to set the mood, we are asked to fol- 
low a plot that unfolds In an essentially Brit- 
ish accent. The Audio Fidelity recording fea- 
turing Jo Basile's accordlan and small orches- 
tra supplies a good segment of the ingredi- 
ent missing in the original cast album -the 
"gutter " -al qualities of Pigalle. His group has 
cobblestones beneath It instead of the stage - 
boards of London. However, it must be ad- 
mitted that. even when presented in the style 
of a cafe orchestra, most of the tunes do not 
rise much above the status of background 
music. The title song and several others have 
enough distinction to be recalled when heard 
a third or fourth time. So far as the rest of 
the score is concerned, the current Broadway 
season is off to a slow start. 

Raoul Poliakin: Fly With Me 
Everest SDBR 8003 

In their light releases, Everest has been putting extra effort into recent sessions with 
Poliakin's 55 -piece orchestra and chorus of 20. If this latest recording is any indication, they 
expect him to take over a key position in their 
nonclassical catalog. The sound given the con- 
ductor here is certainly noteworthy. In my 
current reckoning. Everest is tied with Colum- 
bia for first place in the audio quality of orchestral stereo discs made in normal studios without recourse to stunts in miking and re- 
cording. I'm talking about reasonably flat and truly wide -range recording that asks nothing 
more than honest playback facilities to prove its virtue. More than half the stereo records 
now being released have been beefed up to 
sound linear on only so -so components. (Even 
this reflects some degree of progress since most 
of us can still remember LP's that were engi- 
neered to sound "Hi Fi" on the typical con- 
sole phonograph of ten years ago). It's true that the beefed -up jobs sound impressive as all 
get out on any rig but, on my setup, they 
never let you forget that you're listening to 
a record. The best of the "straight" records 
do just that. This is one of them. The theme 
of the disc is the old "trip" formula that cov- 
ers the light music of an assortment of coun- 
tries. The engineering makes it sound like a 
brand new idea. 

Roy Vasquez: In the Still of the Night 
Tropicana 2212 

This stereo disc was Produced by Oberlin, 
Inc., under the personal supervision of Oliver 
Berliner. It carries out his latest theories on 
the best way to cope with a large battery of 
studio mikes. Thirteen Neumann microphones 
with individual echo and equalization were 
used at this session to handle the voice of Ray 
Vasquez and a large Latin orchestra under the 
direction of George Hernandez. The size of the 
studio and orchestra may have dictated the 
number of microphones. 

Ray Vasquez, following two years of study 
at the Los Angeles Music Conservatory, played 
trombone in the orchestras of Horace Heidt, 
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4 The 

Sit 
EFFICIENT! 

THE FISHER® 
Free-Piston Speaker Systems 
An exclusive six -pound magnet structure and a solid steel billet cover makes 

FISHER Free -Piston Speaker Systems the most efficient compact systems in the 
world! For the first time, the audio enthusiast can really have big speaker per- 
formance from a compact system -even when using a modest ten -watt amplifier! 

THE XP I 

Free -Piston Three -Way Speaker System 
with a twelve -inch, high compliance 
woofer employing the FISHER six -pound 
encapsulated magnet structure, a five - 
inch mid -range speaker, and a Super - 
Tweeter. Hermetically sealed enclosure: 
131/4" x 24" x 113/4". Power require- 
ments: 10 to 60 watts. FREQUENCY 
RESPONSE: 30 to 18,000 cycles. 

Unstained Birch $124.50 
Mahogany, Walnut and Cherry $129.50 

THE XP-2 
Outstanding Quality at Moderate Cost! 

A Three -Speaker System using the fab- 
ulous design principles first introduced 
in the XP -1. Contained in the hermeti- 
cally sealed enclosure are two eight -inch 
Free -Piston woofers and a specially - 
treated five -inch tweeter. SIZE: 22" x 

12" x 11 IA". FREQUENCY RESPONSE: 
35 to 15,000 cycles. 

Unstained Birch $79.50 
Mahogany, Walnut and Cherry $84.50 

THE XP -3 
New Three -Way Free -Piston System 

with a six -pound magnet structure and 
two -inch voice coil on all three speakers! 
Flawless sound at all frequencies! 
Twelve -inch woofer, eight -inch mid- 
range and two -inch convex tweeter with 
120° dispersion. SIZE: 15" x 26" x 

135V. FREQUENCY RESPONSE: 30 cps 
to beyond audibility. 

Unstained Birch $219.50 
Mahogany, Walnut and Cherry $224.50 

Write today for complete specifications! 

FISHER RADIO CORPORATION 21 -29 44th DRIVE LONG ISLAND CITY 1, N. Y. 
',:Ex.port: Morhon EirpOrtirig`Có+p:; 138 Broadway, Now York 13, N. Y. Availoblì in.Ca fada' Through Camdia- -M egp_ 
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kn!uht-kit® 
C OF ALLIED RADIO 

a pleasure to build and you own the best 
you get more with a Knight -Kit: 
custom quality...exclusive design developments... 
maximum savings...supreme listening enjoyment 

new 

and 
exclusive 

knight -kit Stereo Tape Record -Playback Preamp Kit 
Complete record -playback preamp for any 2 or 3 head stereo tape transport. 
Separate dual -channel recording and playback preamps. Permits tape 
monitoring, "sound -on- sound" and "echo" effects. Features: Accurate VU 
meters; adjustable bias and erase voltages; concentric clutch -type level controls 
for mixing of mike and auxiliary inputs on each channel, for channel balance 
and for master gain adjustment; 6- position selector switch selecting every 
possible stereo and monophonic function. Printed circuitry for easy assembly. 
Extruded aluminum panel in Desert Belge and Sand Gold; 4/e x 15'/, x 9'. 
Shpg. wt., 15 lbs. 83 YX 929. 55 Down. Only $79.95 (less case). 

wide choice of money- saving stereo hi -fi knight -kits 

70-Watt Stereo Amplifier Kit 
83 YU 934. $119.95 

,ti ` t. !? ,H H 

40-Watt Stereo Amplifier Kit 
83 YU 774. $76.95 

Stereo FM -AM Tuner Kit 
83 V U 731. $87.50 

FREE 1961 
ALLIED CATALOG 
See the complete Knight - 
Kit line of hl -11 compon- 
ents. For everything in 
build- your -own hi -fi, for 
everything in Electronics, 
get the 444 -page 1961 
Allied Catalog. Send for 
Free copy today. 

Easiest Terms: 
Only $5.00 down (or less) 
on orders up to $200; up 
to 24 months to pay. 

Atufa 

Knight -Kits are 
available in Canada 

10 

L 

0 
20-Watt Stereo Amplifier Kit 
83 YX 927. $39.95 

Prices include case 

32 -Watt Stereo Amplifier Kit 
83 YU 933. $59.95 

FM -AM HI -FI Tuner Kit 
83 YX 928. $49.95 

Knight -Kits are products of and 
unconditionally guaranteed by 

ALLIED RADIO 
ALLIED RADIO, Dept. 138 -A1 

100 N. Western Ave., Chicago 80, III. 
Ship the following KnIght -KIts 

enclosed 

D Send FREE left Catalog featuring Knight -Kits. 

Name 

Address 

City Zone State 

i 

J 

Charlie Barnet, and Bobby Sherwood before 
branching out as a singing leader of his own 
group. George Hernandez, a native of Cuba, 
lias worked with Tony Martin and Johnny 
Mathis. His arrangements rely on the fifteen - 
piece string section to support the full -voice 
Latin Vasquez style. Since the vocalist does 
not believe in attentuating his own peaks in 
the manner of some of our vocal stars, there 
is some excuse for the use of a Fairchild 
limiter. Enough reverb is introduced to keep 
matters lively within the dynamics inevitably 
imposed by a limiter. 

The Authentic Sound of Glenn Miller 
-Yesterday 

RCA Victor SP 33 -90 
The Authentic Sound of the New 

Glenn Miller Orchestra -Today 
RCA Victor LSP 2270 

This two -volume package goes in for com- 
parison in a big way. The first half of the set 
is a mono disc containing a dozen of the great- 
est Glenn Miller bits played by the original 
crew. The other record has exactly the same 
tunes -played in the same sequence -with Ray 
McKinley leading the Glenn Miller orchestra 
of today in a stereo recording. With the com- 
bination being marketed at a reduced price, 
RCA is doing every thing it can to induce the 
record fan who hsan't done so to convert to 
stereo. Those who already own a no- comprom- 
ise stereo system can have a field day demon- 
strating these two discs to friends who are 
familiar with the old Miller recordings. The 
original arrangements, which date from April 
1939 to July 1992 when the band made its 
final commercial recording, have been altered 
only slightly In their present -day performances 
by Ray McKinley. Whether you select a tune 
at random or choose one of the big production 
numbers such as St. Louis Blues March, the 
combination of stereo and Webster Hall acous- 
tics provide a contrast that is sure to unsettle 
the most blase listener. 

Exodus (Original Sound Track) 
RCA Victor LSO 1058 

Perhaps to a greater extent than most film 
producers, Otto Preminger has devoted extra 
attention to the musical scores of his pictures. 
The "Man with the Golden Arm" featured ex- 
ceptionally effective use of music by Elmer 
Bernstein and the more recent "Anatomy of a 
Murder" included the first film score by Duke 
Ellington. As part of the project that brings 
the Leon Uris best -selling novel to the screen, 
Preminger engaged the services of Ernest Gold 
whose music for "On The Beach" received 
wide attention. In this instance, the composer 
accompanied the cast and production crew on 
location in Israel on the assumption that his 
pen would absorb as much local color as the 
lens of the cameras. This approach certainly 
gives the musician more opportunity for stim- 
ulus than a study of the completed footage and 
the high content of Israeli and Arab themes 
bears out the original theory. A welcome side- 
light is the bass response of the disc itself. 
It's one of the very rare soundtrack albums 
with fundamentals left intact. 

The Sound of 8 Hands on 4 Pianos 
Medallion MS 7510 

Now they've taken to tossing the sound of 
four pianos from channel -to- channel. Even the 
fame of the performers has been balanced be- 
tween the stereo channels. Two of the four 
pianists, Bernie Layton and Buddy Weed, are 
well known in the record world. In the studio 
setup. Leighton is assisted by Moe Wechsler in 
the left channel and Buddy Weed has Warner 
Shilkret in his court. If your stereo collection 
lacks a four -piano novelty record seasoned 
with xylophone, bells, and drums -and that 
fact has been preying upon your mind -this 
disc should fill the bill for some time to come. 
Distortion is impressively low and room has 
been allowed for advancement of the listening 
taste of the neophyte customer. When he tires 
of Ebb Tide or Wrong Note Rag, he can move 
on to the Sabre Dance, Slaughter on 10th 
Ave., and De Falla's Ritual Fire Dance. Unless 
you happen to be a four -piano fan of far - 
ranging tastes. one item such as this should 
do for the average collection. 

(Continued on page 59) 
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.. a new standard of quality in sound reproduction! 

HIGH FIDELITY 
SPEAKER SYSTEMS 

with the NEW 

Ol1VV WA0® 
HIGH FREQUENCY SPEAKER 

The IONOVAC offers an entirely new concept of 
sound reproduction. New and different because 
an ionic cloud replaces the diaphragm used in 
ordinary speakers. Sound is generated and trans- 
mitted inside a tiny quartz cell* no larger than a 

dime. Nothing moves but the sound waves, yet 
the quality of reproduction far exceeds anything 
you have ever heard. You can actually see the 
ionic cloud as the strains of your favorite music 
emanate from the speaker horn ... sight is now 
added as a third dimension in the enjoyment of 
sound reproduction. 

Improve your present high fidelity system by 
adding an IONOVAC high frequency speaker 
(3,500- 20,000 cps and above). Baffle with acous- 
tic lens available in walnut, cherry, mahogany, 
blond or unfinished. See and hear this new stand- 
ard of quality in sound reproduction at your 
local dealer's showroom. 
IONOVAC quartz cell unconditionally guaranteed 
for 1,200 hours. 

Dress from Bramson. Chicago 

1 
... DuK -30: Full Range "Columnar" Speaker System in- 
cludes IONOVAC Speaker*, 12" high compliance woofer and 

two mid -range speakers. Baffle measures 48" x 15A" x 11'. 

2 .. DuK -40: "Columnar" Full Range Stereo Speaker System 
featuring an IONOVAC Speaker` and custom designed B" 

High Compliance Speaker which covers the frequency range 
below 3.500 cycles. Baffle measures 37" x 13'/2" x 91/2". 

. DuK -20: Wide Range Speaker System. Includes $ IONOVAC Speaker', 12" high compliance woofer and two 
mid -range speakers. Baffle designed for use upright, on a book- 
shelf or mounted on legs. Baffle measures 30" x 14' x 13".. . 
mounted height 22". 

4 IONOVAC 14A430: Basic IONOVAC High Frequency 
Speaker.' Includes horn (9" high) modulator and power 

supply. 

5 .. DuK -10: "Add -On" Unit: Includes complete IONOVAC 
Speaker* mounted In smartly styled baffle with acoustic 

lens. Baffle measures 131/2" x 5'A" x 11". 
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U 
1. BACK TO BINAURAL 

I suppose it's a sign of advancing age 
when a writer starts rereading his works, 
as of the past. Though I'm no longer count- 
ing myself of the younger generation, I'm 
not half as old as audio and, I must say, 
I am both surprised and amused to go back 
and read some of the things I had on my 
mind in this magazine's earlier days. 
(AUDIO ENGINEERING, as we used to call 
ourselves, began life in the spring of 1947, 
and I was there.) 

The question is, is it worse to find how 
good you were in the old days (and so con- 
clude that you're slipping), or to find how 
silly your stuff could be-and conclude 
that you're still growing? 

Actually, I think most of us enjoy both 
sides of the rereading process. It's fun to 
read the punk stuff, the mistakes, the naive 
things, and to conclude comfortably that 
you've come a long, long way. It's also fun 
to read the good, along with the bad -for 
who can resist falling for his own good 
material, even if it does hit one's present 
elderly self a bit below the belt! 

The occasion for this "look -see" back- 
wards was partly a filing cabinet cleanup. 
Just had to throw something out, to make 
room for more, and in no time I was delv- 
ing back into the categories and the fold- 
ers, fascinated. (It takes me months to 
clean out a file. I keep getting sidetracked, 
just the way I do when I get hold of a 
volume of the encyclopedia.) Also on my 
mind, however, was the business of stereo 
and its related phenomenon, binaural hear- 
ing, brought into focus by the recent dis- 
cussions on "stereo" earphones. 

As you'll remember, I said that ear- 
phones weren't stereo but binaural. The 
Bauer circuit makes them stereo, more or 
less. Back eight or ten years ago, just as 
vehemently, I was insisting (along with 
other faithful purists) that "binaural" 
through loudspeakers wasn't binaural but 
stereo! True, true, you'll have to admit. 
In case you've forgotten, the only reason 
that the word stereophonic ever got into 
the popular public usage it now enjoys was 
that 3 -D movies came along in '52 for a 
brief (and dreadful) splurge and we got 
used to "stereo" movies with "stereo" 
sound. Otherwise, I'll bet, it would still be 
"binaural," in spite of the prior claims of 
the correct term. 

Anyhow, I have begun to get curious as 
to when this stereo -binaural stuff first be- 
gan to reach me -i.e., when it first had a 
measurable impact upon the burgeoning 
high fidelity area. (I'll say, as an aside, 
that I've discovered long letters on high 
fidelity between myself and various read- 
ers of the Saturday Review back in 1946. 
We were already hipped on that subject 
then.) In the strictly professional world 
of acoustics and phonography the study of 
binaural hearing goes of course back and 
back. Stereophonic sound in experimental 
form dates from the early thirties and, not 
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cedward Ztnall Canby 
long after in public entertainment via the 
Disney -Stokowski "Fantasia" of happy 
memory. But these things had no impact 
on us who were in other professions, except 
via the special demonstrations and enter- 
tainments. No "hi fi" implications at all. 

Well, I did a lot of amateurish but sur- 
prisingly prophetic work with my own 
private binaural and stereo sound back in 
the winter of 1952 -53 at Washington Uni- 
versity in Saint Louis. That was the first 
opportunity I had had to use a "binaural" 
recorder, the then inevitable "binaural 
Maggie," a staggered -head two -channel 
Magnecorder. I duly wrote up my con- 
clusions in a long report, immediately as- 
signed by the Washington Music Depart- 
ment to a dead file; I never beard of it 
again. Fortunately, I also wrote it all up 
for AUDIO, in three installments, more or 
lese. The first was before I got my work 
underway, in the January, 1953 issue - 
more than a year after I had first heard 
"binaural," via those pioneer Magnecorder 
tapes that started all the excitement (many 
of them recorded by Bert Whyte, then with 
Magnecorder). 

By the end of 1952, I had fallen heavily 
for -no, not stereo, with which I was a bit 
impatient, but for true -binaural, i.e., two - 
channel recording for headphones via close - 
spaced mikes. 

I spent a good part of that winter ex- 
perimenting to my heart's content with the 
headphone type of two -channel sound, re- 
gardless of its impracticality in any com- 
mercial sense. I really loved it, and still do. 
There is nothing in recording remotely 
like it. (In photography, of course, the 
close analogy is color stereo, my oldest 
continuing hobby.) Its peculiar properties. 
so dizzily life -like, had me fascinated and 
led me on from experiment to experiment 
in recording. I did plenty of "loudspeaker 
binaural" too (and played my tapes both 
ways for all experiments), but what we 
now called stereo took second place. 

We were all of us already involved in a 
familiar terminological mess then as to 
what to call these different facets of two - 
channel recording -and, of course, as to 
what their differences actually were. Too 
many people thought they were inter- 
changeable, applied the word "binaural" 
to any old two -channel sound, whether 
played via phones or speakers. It was dur- 
ing those long experiments of mine, on my 
own and by myself, that I found how truly 
and fundamentally different the two really 
are, whatever you may call them. 

I was much exorcised by all the confu- 
sion and laid about me with all my might, 
trying to untangle things. Remember, we 
had 3 -D then, and such startling innova- 
tions as three -channel loudspeaker "bi- 
naural," for movie theatres. The word 
binaural was beginning to become ridicu- 
loua in such situations, you'll have to ad- 
mit; for what in the name of Heaven is 
"two- eared" sound via three channels? 

Well, you hear it with two ears. But then 
you always did bear your movie sound 
with two ears.... Anyhow, my righteous 
attempts to straighten things out for the 
layman were surely justified. We are still 
as confused as ever now, eight years later, 
even if the terminology is different! 

By April 1953 I had got so annoyed at 
the word -muddle that I headed a para- 
graph of comment with a new suggestion 
-why not call the whole d- business 
bistereonauralphonic and get it over with? 
Nevertheless, I solemnly went through (in 
January) the explanation of layman's two - 
channel sound for loudspeakers and for 
earphones, as I have many a time since, 
and I opined, while I was at it, that I 
thought "binaural" for loudspeakers was 
not yet quite perfected. 

That, you'll remember if your beard is 
gray, was the year when the AES went in 
for binaural at the annual banquet, with 
two mikes a foot apart and two enormous 
speaker systems a half -mile on either side; 
the honorable audio engineers who spoke 
that night were heard screaming through 
the air like rockets at semi -supersonic 
speed, a half mile at a time. I was not 
impressed. 

Nor was I overwhelmed by the famous 
ping -pong recording from Magnecorder, 
the original for the now widely accepted 
technical term "ping -pong," referring to an 
exaggerated right- and -left separation in 
stereo. Those ping -pong balls were ten 
feet across and the ping -pong court was 
in proportion. So were the players. No, 
"binaural" didn't impress me much. Not 
that season. 

But, you know, I covered myself fairly 
well -now I see (with some relief). I 
think I was right in suggesting that in its 
then state of happy anarchism, "loud- 
speaker binaural" was mostly very loud 
publicity. Most of it, indeed, was just 
plain outrageous. Some of our present 
stereo still is. But I crossed my fingers. 

"Don't be misled -in the wrong direction 
-by all this "binaural" excitement, in case 
you've already discounted two -channel re- 
cording as one more publicity stunt," I 
wrote. Maybe it isn't perfection, I sug- 
gested, but "there is definitely something 
in it, behind the big -gun stuff now oing 
on. The trouble with "binaural" (loud- 
speaker) music right now is that it is 
scarcely begun to be developed for prac- 
tical use. A fine big chocolate cake but 
somebody took it out of the oven quarter - 
baked" 

In spite of some excellent results, I felt 
that there were, in the large, "confusions, 
contradictions, false and faulty effects, 
happily swallowed up in the general ex- 
citement. Perhaps this is as it should be 

but somebody has got to untangle 
things sooner or later or the fine little "bi- 
naural" boomlet will collapse ... well, like 
a quarter -baked chocolate cake." 

Well, it didn't collapse, though it came 
close to it several times even after it had 
become stereo instead of "binaural." Some- 
body did do something about it and pres- 
ently, mainly through the work of RCA 
Victor, we had some real stereo music 
available, on tape. That took two or three 
years. RCA launched the first large -scale 
symphonic tapes, if I remember rightly, 
and RCA should get much credit for prac- 
tical stereo microphoning techniques, at 
least in this country. 

My biggest question, in early 1953, seems 
an odd one -how did you make a single 
soloist play his music "binaurally" without 
there being two of him in the two speakers? 
Doubling, I dubbed it, and I was still 
worrying about that several years later. 
I needn't have. We now are aware that with 
good stereo miking and a good, well -bal- 
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4 -TRACK STEREO TAPE DECK 

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

$395.00 

MODEL RP -100K 
Seml -kit includes a completely assembled 
and tested transport, electronics In kit 
form. $289.95 

Perfected 4 -track stereo /mono recording, 4 
& 2 track playback. True high fidelity tran- 
sistor electronics, Individual for record & 
playback, plus separate record & playback 
heads permitting off -the -tape monitor. 2 
recording level meters, mixing, mic & level 
controls, switched sound -on -sound record. 
ing. Electrodynamically braked supply & 
take -up reel motors; hysteresis synchro. 
nous capstan motor. Individual solenoids 
for pinch -roller & tape lifters. All- electric, 
interlocked push -button transport control & 
interlocked safety "record" pushbutton. 
Precision tape guidance & sweep loading - no pressure pads. No slurring or tape 
bounce problems. Digital turns counter. 
Vertical or horizontal mounting. Modular 
plug -in construction. An original, exclu- 
sive EICO product designed & manufac- 
tured in U. S. A. (patents pending). 

-- 

, / ® f 
fu TUNING FM LEVEL SELECTOR AM LEVEL 4m NNoNG 

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

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

FM TUNER 
Switched AFC (Automatic Frequency Con- 
trol). Sensitivity: 1.5uv for 20db quieting. 
Frequency Response: 20.15,000 cps ±Idb. 

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

OF EICO STEREO.......... 
c9rsco I?Z.Z= 

ert 111 MAIM.'" 9 

SELECTOR 

flM1.110 INFO 

MODE 

` 
BALANCE TREBLE$` 

70 -WATT INTEGRATED STEREO AMPLIFIER S770 
Klt $94.95 Includes Metal Cover Wired $144.95 

40 -WATT INTEGRATED STEREO AMPLIFIER ST40 
Kit $79.95 Includes Metal Cover Wired $124.95 

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

ST70: Cathode -coupled phase inverter cif. 
cuitry preceded by a direct -coupled voltage 
amplifier. Harmonic Distortion: less than 
1% from 25. 20.000 cps within 1db of 70 
watts. Frequency Response: ±% / %db 10. 
50,000 cps. 

ST40: Highly stable Williamson -type power 
amplifiers. Harmonic Distortion: less than 
1% from 40. 20.000 cps within 1 db of 40 
watts. Frequency Response: ±r /zdb 12- 
25,000 cps. 

Over 2 MILLION EICO Instruments in use. 

Most EICO Dealers offer budget terms. 

if N/ 
EICO, 3300 N. Blvd., L.I.C. 1, N. Y. A-t 

Send free 32 -page catalog & dealer's name 
Send new 36 -page guidebook to HI -Fl for 
which I enclose 25d for postage & handling 

Name 

Address 
pity Zone .... State 

There's an EICO for your every stereo /mono need. Send for FREE catalog. 

HIGH r47DEI.ITY 

Add 5% in West. 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15.8 P.M. © 1961 by EICO, 33 -00 N. Blvd., L. I. C. I, N. Y. 
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Give your listening hours a lift - your 
listening pleasure a new high in realism - with the three featherlight ounces and 
Earwitne8s fidelity, in mono or stereo, of 
these superb dynamic 'phones from 
Vienna, "the home town of music ". Ask 
your dealer about the AKG K 50, im- 

ported and serviced in USA by Electronic 
Applications, Inc. Stamford, Connecticut. 

Now only $22.50 for Stereo 
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armed listening place, doubling of the solo- 
ist is no problem at all. You don't even 
need a third recording channel, though that 
has been a helpful aid to many Ameri- 
can recording technicians. 

"Is it possible, then, to get a binaural 
effect in any degree with two speakers - 
i.e., an effect that is independent of the 
actual position of the two speakers them - 
selves? To put it concretely, can you record 
a single person's voice, say, two -channel 
via closely spaced mikes, then play him 
back through two speakers widely spaced 
-say 20 feet apart -and have just one of 
him appear, midway in space between the 
two speakers ?" That was my , "$10,000 
question" and, you see, I showed my then 
ignorance. 

Of course you can. And if you use only 
one channel, through two speakers, you 
can do it even more convincingly! I was 
not then very clear (how many of us are 
now?) as to how the stereo ( "binaural ") 
effect worked, when it worked. I kept try- 
ing to relate it to the much more positive 
and much simpler earphone binaural effect, 
the two channels completely separated 
right up to the two ears. 

It was at Washington University that 
somebody finally let me in on the gist of 
stereophonic theory, including the lovely 
idea of the curtain of mikes and loud- 
speakers, an infinite number of mikes on 
one side and an equally infinite number of 
loudspeakers on the other side, the whole 
"transparent" to sound. Move the speakers 
to another location (as in the original 3- 
channel stereo demonstration with the 
Philadelphia Orchestra) and you have a 
stereo transmission, ideal and infinite. 

Use fewer channels and you get a less 
precise effect -but even two channels are 
enormously better than just one, adding at 
least some definition of solid, real space 
where there is none at all in mono sound 
except as an illusion. 

I worked out a highly significant re- 
versal of my earlier ideas on "loudspeaker 
binaural" during my many weeks of per- 
sonal experiment that year, and I was 
mostly right, where before I had been very 
positively wrong. Before? Oh yes, 1953 
wasn't, it turned out the beginning of my 
experience with two -channel sound. In the 
January 1952 issue (January seems to 
be my binaural month) I had a piece en- 
titled "Monaural and 'Binaural -Interim 
Thoughts." And its first words were "Just 
two years ago, in the January, 1950 issue 
of AE, I wrote out a set of thoughts upon 
a vexing and yet very interesting subject. 

-the subject was the relationship be- 
tween monaural and binaural hearing, one 
eared (as in mono miking) and two -eared. 

Anyhow, in early 1952 I was 'way off the 
beam. At that point (as of late 1951) I had 
just heard my first two -channel sound, and 
I was stunned. Not by earphones, but by 
loudspeakers! You see, it all depends on 
what you hear. One lucky good sample of 
stereo recording had set me up so far that 
it took a year -and those ping -pong balls -to bring me down again to a healthy 
skepticism. 

My 1951 boner was really vital: it 
concerned liveness. Wrongly, very wrongly, 
I concluded after my first stereo listening 
that stereo liveness, via loudspeakers, was 
the same as earphone binaural, i.e. the 
same as that via two human ears. That is, 
if you used two channels and two loud- 
speakers, you could move your mikes 'way 
back, literally to the best seat in the house, 
say 100 feet from the stage. You could do 
everything with two loudspeakers that you 
could with two ears. And consequently, re- 
cording technique was going to be revolu- 
tionized when "binaural" (stereo) came in. 
I was wrong, enthusiastically wrong. 

Well, nobody challenged me. Not a soul. 
It wasn't until that next year, in Saint 
Louis, that I found for myself, by painful 
and patient listening to my own two - 
channel recordings, that stereo did not 
produce a two -eared liveness. Sad, but very 
important. 

In my April, 1953 report I first de- 
scribed in great detail the astonishing ef- 
fects of true -binaural (that was my new 
name for it) sound via earphones and mikes 
a foot or so apart, like ears. Then I came 
to the acid test of the stereo loudspeaker 
effect, and I ended the long account of 
their workings with an acid question, and 
its new answer. 

"Do these true -binaural (earphone) ef- 
fects occur when two loudspeakers are 
used! 

"I have tried and tried and tried, com- 
paring one -channel and two -channel sound 
via speakers. The answer, in my experience, 
is a dramatic NO. 

"Off -mike voices remain off -mike when 
reproduced via two channels on speakers - 
though the source of the voices can defi- 
nitely be heard in space between the speak- 
ers. (Now I was getting things clear, you 
see.) The liveness, however, does not 
change. 

"Confused recorded conversation is just 
as confused via two -track sound as via 
one -track -though the placement in space 
and the realism is heightened." 

And so it went. I found, this time, that 
an off -mike, too -distant mike placement in 
mono remained off -mike and too- distant in 
stereo, though the placement and realism 
of sound was dramatically improved. Gen- 
erally speaking, I think present -time stereo 
recording engineers will agree that I was 
on the right track. Stereo liveness is not 
like binaural, earphone liveness. It is, rela- 
tively, very near to that of monaural sound. 
You most certainly cannot put your stereo 
mikes any old place, as we all now under- 
stand. 

I summed up my comparison of stereo 
versus mono through loudspeakers in a 
wonderfully anti - climactic phrase, but one 
that seems to me remarkably accurate. Off 
the cuff, out of my own private experience 
at that time, I observed that for me "loud- 
speaker binaural" was merely a "moderate 
improvement" over mono sound! That was 
my objective, non -commercial evaluation 
as of 1953, of what we now have in com- 
mercial stereo. 

It was based, of course, on limited 
knowledge. There weren't any commercial 
stereo recordings then, no tapes except the 
few experimental ones I had heard from 
such as Magnecord and the necessarily 
bungling ones I made myself as well as I 
could manage, with hit -or -miss mike tech- 
niques. But essentially I think the term 
was correct. Moderate. 

As of now, I'd modify two aspects of 
that 1953 account. First, stereo is still 
definitely a "moderate" improvement over 
mono. But many of us have learned to 
treasure that moderate improvement enor- 
mously, as audio treasure the slight 
differences betwen excellent and outstand- 
ing equipment. In terms of thousands of 
stereo records heard, of hundreds of hours 
of stereo music, that "moderate" stereo 
improvement has now come to be a matter 
of musical life and death for me. I am all 
for stereo, and I believe its very greatest 
values are in that very moderation -i.e., 
subtlety. 

Secondly, on the technical plane I think 
it is clear now that stereo liveness is 
slightly different in impact from mono. It 
does share a moderate bit, at least, of the 
binaural adaptability. Yes, for stereo you 
can move your mikes back a bit, moder- 
ately. If I am correct, it is often done. In 

(Continued on page 15) 
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SUPERB 

STEREO SOUND 

OUT OF YOUR 

BOOKSHELF 
pioneer bookshelf 

speaker systems 

A PIONEER bookshelf speaker 
system is very neatly and 
compactly arranged, and yet 
its tone quality is exceedingly 
excellent. 
Speakers of mechanical 2 -way 
type are used in both CS -6A 
and CS -8A while composite 
speakers with a perfect 2 -way 
system are employed in both 
CS -8B and CS -12A. 
Because of its exquisite ap- 
pearance, any one of these 
speaker systems serves as a 
splendid accessory to your 
bookshelf. 

Model No. CS -12A 
Type : Closed enclosure 
Mounted speaker : 12" coaxial 
Impedance : 16 Ohms 
Frequency response 45- 16,000 cps 
Power input : 20 watts 
Sensitivity : 101 db /watt 
Dimension : i 53/, "(H)x23' /s "(W) 

x10 "(D) 
Finish : Cherry 

Model No. CS -8A 
Type : Closed enclosure 
Mounted speaker : 8" mechanical 

2 -way 
Impedance : 16 ohms 
Frequency response : 50- 16,000 cps 
Power input 6 watts 
Sensitivity : 99 db /watt 
Dimension : 12' /, "(H)x20' /, "(W) 

x11 "(D) 
Finish : Cherry 

Model No. CS -8B 
Type : Closed enclosure 
Mounted speaker : 8" coaxial 
Impedance : 16 ohms 
Frequency response : 60-16,000 cps 
Power input : 8 watts 
Sensitivity : 99 dh /watt 
Dimension : 11' /, "(H)x22 %e "(W) 

x9' /, "(D) 
Finish : Cherry 

Model No. CS -6A 
Type : Bass -Reflex type 
Mounted speaker : 6'/," mechanical 

2 -way 
Impedance : 16 ohms 
Frequency response : 80- 16,000 cps 
Power input : 3 watts 
Sensitivity : 96 db /watt 
Dimension : 11" (H) x 19" (W) x 

9" (D) 
: Cherry Finish . 

pioneer 
FUKUIN ELECTRIC, LIMITED 

5 Otowacho 6-chome.Bunkyoku, 
Tokyo,Japan 
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EDITOR'S REVIEW 

THE NEW YEAR 

IT Is THE CUSTOM in January for those who conduct 
pages like this one to prognosticate about a variety 
of subjects ranging from those with which they are 

familiar to those which have no bearing on the balance 
of the magazine in which the words of wisdom appear. 
We do not feel constrained to follow this custom 
slavishly, since we lay no claims to being oracles re- 
garding the business and economic aspects of our 
industry. 

We do feel, however, that some of our thoughts 
may be of slight interest, at least, to those who de- 
termine what products we should have made available 
to us and possibly to our readers who are the principal 
customers of those same manufacturers. We often re- 
ceive letters from readers, who are also customers, with 
a wide range of complaints about equipment. Some 
are vitriolic, and in many cases the complaints are 
aimed to start us on a campaign against something or 
other that happens to be at that moment a pet hate of 
the complainant. Such cudgels we do not intend to 
take up, since we are more inclined to take what is to 
us a more reasonable view of the entire problem. 

To be sure, there are occasions where a piece of 
equipment arrives in the customer's hands with some 
minor defect which, in any other industry and under 
methods of distribution common to dry goods, grocer- 
ies, and so on, would have been corrected by the re- 
tailer. Only in the discount houses do we normally buy 
appliances, for example, in sealed boxes without the 
opportunity of examining and trying out the product 
before we part with our hard -come -by cash. We know 
that these conditions happen occasionally, but we do 
not feel that they are caused by any fault of the manu- 
facturer. He, of all people, is anxious that his products 
get into the hands of the consumer in perfect working 
condition, for each complaint that reaches the manu- 
facturer undoubtedly costs him the profit on one of 
the products if he has to make something good by re- 
placement or by individual..work in- finding out what 
the trouble is. 

In most instances, the problem is something caused 
by shipping and handling, and if the consumer were 
to ask the dealer to open up the particular unit and 
try it out, the dealer with his greater experience could 
probably correct the difficulty with little or no trouble. 
Most of us, however, prefer to buy our various prod- 
ucts "in a sealed carton" as though we suspected the 
dealer of trying to put something over on us. Then, 
too, there are those outlets where the sealed carton is 
the normal selling procedure, and no service offered 
or even available. You pays your money and hope 
you're lucky. That's a chance you gotta take. 

In so many instances, the experienced audiofan 
with a little technical know -how can fix the trouble in 
no time at all. Suppose a tube has gone bad or a wire 
broken off. The technically inclined hobbyist thinks 

nothing of fixing it himself -and the dealer is glad 
to replace the tube at no cost because it has saved him 
the work of finding the trouble. But what does the 
novice do He does not know how to find the trouble, 
let alone fix it. ' 

We submit that the dealer should, in every case, 
try out any piece of equipment before it goes out of 
his store. He does not need to give it a life test, but 
if he were to put it on a bench and hook it up to a 
test system and let it "cook" for an hour or so he 
would spot those little troubles before they ever came 
to the attention of the customer. 

When we buy a "package" set, the dealer generally 
delivers it and installs it; if it happens to be a TV 
set, he may sell us a service contract. In any case he 
is sure that it works before he leaves it to our tender 
mercies. 

Hi -fi equipment is a rather specialized and highly 
developed group of products, and most people know 
little about electronic devices. Some precaution on the 
part of the dealer, some hand holding and a few en- 
couraging words should help to make an enthusiastic 
customer out of what might have been an embittered 
griper. 

And if you don't agree with this suggestion, we 
would like to hear about it. 

HI FI SHOWS 

Three major shows are scheduled for the first few 
months of this year - Washington, San Francisco, and 
Los Angeles. The first one will be at the Shoreham 
Hotel in Washington on February 10, 11, and 12, and 
already more than half the available exhibit rooms are 
reserved. The show is being produced independently 
by Music Productions, Inc., with an Industry Com- 
mittee composed of Charles W. Linean, chairman, 
William C. Shrader, and Gene Rosen. Show hours are 
from 6 to 10 on Friday, February 10, and 1 to 10 p.m. 
on Saturday and Sunday. 

The San Francisco event is to be a combined Home 
and High Fidelity Show, and is claimed to be the 
first such combination to be held in the U. S. James 
Logan, director of the show, has announced the dates 
as March 15 to 19, and the location as the Cow Palace. 
The Magnetic Recording Industry Association is spon- 
soring the event. 

The Los Angeles show will be at the Ambassador 
Hotel April 5 to 9, inclusive, for the public, and is 
produced by the Institute of High Fidelity Manufac- 
turers. 

Then, of course, there is the 1961 International 
Audio Festival at Hotel Russell in London from April 
6 to 9. And in Chicago, the dates are September 8-10 
at the Palmer House. 

We can't make all of them, but we'll be at most. 
We like 'em. 
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STANTON Calibration 
Standard: Model 381 - 

An ultra -linear professional pickup 
for recording channel cal.bration. 
radio stations and record evaluation 
by engineers and critics...from 
$48.00 

Collectors Series: Model 380 -A pre- 
cision pickup for the discriminating 
record collector...from $29.85 

Pro -Standard Series: MK II -A pro 
fesslonal pickup outstanding for 
quality control... f rom $24.00 

StereoPlayer Series: Stereo 90 - 
A tine quality stereo magnetic pick 
up for the audiophile...$16.50 

more for everyone... more for every application 

... so much more for everyone ... for every 
application ... in the complete line of Stanton 

Stereo Fluxvalves. 

fiere is responsible performance ... in four superb 
models... for all who can hear the difference. 

From a gentle pianissimo to a resounding 
crescendo -every movement of the stylus reflects a 

quality touch possessed only by the 
Stereo Fluxvalve. 

LISTEN! ... and you will agree Pickering has more 
for the best of everything in record reproduction 

-mono or stereo. More Output -More Channel 
Separation -More Response -More Record Life! 

In short ... more to enjoy... because, there's more 
quality for more listening pleasure. 

FOR THOSE WHO 

Ask for a Stanton Stereo Fluxvalve 
demonstration at your Hi-F1 Dealer today! 

CAN HEAR THE DIFFERENCE *U.S. paten No. 7.417.500 

rickoring 
PICKERING & CO. INC, PLAINVIEW. NEW YORK 

Send for Pickering Tech - Specs -a handy guide for planning 
a stereo high fidelity system...address Dept. B11 

STEREO FLUR,AL,E. TERL(,PI.ArEP. COLLECTORS SERIES. PRO.STANOARO SLIDES. (ALIRPIII n SiA IUARI+ A.[ IRA; L._pe USED TO DENOTE THE QUALITY OF PICKLRIMO COMPANY, INC. PRODUCTS. 
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A GIANT RADIO HIGHWAY 

IS PERFECTED FOR TELEPHONY 

A radio relay system operating at 6 billion cycles per second and able to 
transmit 11,000 voices on a single beam of microwaves -several times as 

many as any previous system -has been developed at Bell Laboratories. 
Utilizing the assigned frequency band with unprecedented efficiency, this 
new, heavy- traffic system was made possible by the development and 
application of new technology by Bell Laboratories engineers and scientists. 

For example, they arranged for the waves in adjacent channels to be 

polarized 90 degrees apart, thus cutting down interference between 
channels and permitting the transmission of many more telephone con- 
versations in the same frequency space. They developed ferrite isolators 
to suppress interfering wave reflections in the waveguide circuits; and 
a new traveling wave tube that has ten times the power handling capacity 
of previous amplifiers and provides uniform and almost distortionless 
amplification of FM signals. They devised and applied a new high -speed 
diode switching system which instantly switches service to a protection 
channel when trouble threatens. 

To transmit and receive the waves, the engineers applied their in- 
vention, the horn -reflector antenna. Elsewhere, this versatile antenna 
type is brilliantly aiding space communication research in the recep- 
tion of radio signals from satellites. For radio relay, a single 
horn -reflector antenna can efficiently handle both polarizations of 
the 6000 megacycle waves of the new system; at the same time it 
can handle 4000 and 11,000 megacycle waves used for existing 
radio relay systems. Thus it enables all three systems to share 
economically the same radio towers and routes. 

Produced by the Bell System's manufacturing unit, Western 
Electric, the new system is now in operation between Denver 
and Salt Lake City, and will gradually be extended from coast 

to coast. This new advance in radio technology is another example 
of how Bell Telephone Laboratories works to improve your 
Bell communication services. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 
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#4, 80 Pounds, a Super 8, and 
The Shim Method 

JOHN L GRAUER 

Out of adversity, and much trial and error, this author 
devised an ingenious and simple reflex enclosure -and 
an equally ingenious and simple method of tuning it. 

rHE PRESENT AUTHOR has owned, for 
about the last year and a half, one 
particular loudspeaker which has 

been a more or less continuous problem 
over this time. The unit has been in- 
stalled in four different enclosures, and 
has become a tweeter during those pe- 
riods when the author was most aggra- 
vated with it. From it has been heard 
good sound, bad sound, and mediocre 
sound. The total number of hours which 
have been spent in constructing its four 
cabinets is estimated at being well be- 
yond 60, which does not include the time 
put in by various friends who happened 
to be caught while visiting. The author 
is afraid to think of the time spent 
studying audio magazines and books in 
order to work out a cabinet design which 
would allow the speaker to do its best. In 

8 Garden St., Great Neck, N. Y. 

spite of all this, however, he has rarely 
considered selling or demolishing the 
unit, and as a matter of fact has actually 
grown quite fond of it in recent months. 

The unit in question is a Wharfedale 
Super 8 loudspeaker. For purposes of 
lucidity, details of the aforementioned 
tweeter episodes will be omitted in this 
article. What follows, then, will be a 
brief history of cabinets #1, 2, and 3, 
and an exposé of cabinet #4, which 
turned out to be a very good solution to 
the problem of housing the unit, and 
pleasing a few ears at the same time. 

Cabinet #1 was a large sand -filled 
open baffle, weighing some 45 or 50 
pounds. Reproduction quality was con- 
sidered good for about two months, 
when the lack of bass, and low power 
handling capacity of the system insti- 
gated the first tweeter episode. Cabinet 
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Fig. 1. #4 -note 
the shim) 

#2, a small baffle measuring about one 
foot square, was a product of this, and 
had a life of about two more months, at 
which time it was decided that a tweeter 
was really not necessary in the author's 
loudspeaker system. 

Baffle #3 then came into being. The 
idea had been to build a Hartley baffle 
(a small, open- backed box with heavy 
internal damping), but the acoustic 
filter screens called for in this design 
turned out to be too complicated to 
construct. Instead, drapes (consisting of 
old towels, scraps of Kimsul, and rags) 
were hung vertically in the box to simu- 
late the filters of the baffle. Baffle #3 
lived for perhaps another month, for 
the author disliked what he found him- 
self repeatedly doing : rearranging the 
drapes in the box so as to "make things 
better." Finally, because the results of 
all this never made much of a difference 
to the sound, and because the sound was 
never outstanding, out came the towels, 
Kimsul and rags, in went a crossover 
network, and the Super 8 became a 
tweeter again in cabinet #3. And here 
it stayed, until July of this year. 

At this time the author had again 
come around to the feeling that a tweeter 
was no real necessity in his system. 
Various ideas about what to do with the 
8 from this point on had come to mind, 
but none had crystallized sufficiently. 
After some consideration of literature 
on the subject, it was decided to go "all 
out" with the 8 as a full -range unit by 
building an infinite box baffle of six cubic 
feet for it. Cabinet #1, which had been 
in storage in the basement since its sup- 
plantation by cabinets 2 and 3, would be 
used as the front panel of #4, for such a 
nicely constructed baffle (3/4" plywood 
frame, filled with %" of sand) cer- 
tainly deserved a better fate than to re- 
main noiseless by the furnace indefi- 
nitely! 

Construction started, and several 
weekends later the box was near com- 
pletion. It now measured 5.2 cubic feet, 
weighed an estimated 80 pounds (at 
least), and had no bottom. The bottom 
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had been left off because it had been 
planned to either set #4 on a thick rug, 
or line the bottom panel edges with 
thick felt, to preserve the infinite baffle 
idea. When the glue and paint had dried, 
#4 was hauled upstairs; the speaker 
mounted, the back put on, and some 
audio fed through it. 

After no more than half -a -dozen bars 
of music, the author began wondering if 
he had not perhaps misread somebody's 
infinite baffle theory. Highs, lows, and 
midrange all came out of the speaker, 
but none of them sounded very inviting. 
Another record was tried. Results were 
still poor. The tuner was switched in. 
Had all the signal sources suddenly 
given up the cause? The position of #4 
in the room was changed, with no im- 
provement. The author was just a bit 
puzzled, as he had heard the 8 sound 
good, bad, and indifferent before, but 
could not recall having heard it sound 
quite as unhappy as now. The unit 
seemed to be working harder than ever 
before, and sounded it. The system was 
run for about an hour more, the author 
sizzling all the while, and was then 
turned off. 

Results being what they were, it was 
felt that a new approach must be in 
order. A short but agitated session with 
selected textbooks provided what might 
be some sort of solution. #4 could be 
turned into a bass -reflex cabinet. Now a 
hass -reflex cabinet is a closed box, with 
one hole cut in it for the speaker, and 
one for the port. The majority of such 
enclosures have both these holes posi- 
tioned on the same (front) panel. With 
#4, mainly because one does not cut 
holes in already -built sand -filled panels, 
this would not suffice. Other designs use 
a port on the bottom panel of the box, 
with legs or runners supporting the box 
so that the port does not rest on the 
floor. But #4 had no bottom panel, and 
the author did not at this moment desire 
to build a bottom, port it, tune it (which 
can be a nuisance with such a port), or 
even make up a set of runners, for that 
matter. He had also run out of wood - 
the top panel of #4 having been built 
with the last few scraps of plywood, 
securely fastened together, which were 
obtainable on a Sunday -so several of 
these things were impossible, at least this 
weekend. During this ragged state of 
affairs he had begun thinking of a horn - 
loaded Super 8 ( #5 ?), but as the facts 
reshuffled themselves slightly, an answer 
seemed to show itself among them. #4 
could be converted to a bass -reflex be- 
cause the box had not been fitted with 
a bottom. Easily, in fact, for all that 
would be required would be to tilt the 
cabinet back and insert a book under- 
neath the front panel, thus providing the 
port! 

A book was found and placed under 
the front panel. The hi -fi set was warmed 
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Fig. 2. Arrangement for using hum to tune bass -reflex enclosure to 60 cps. The pre - 
amp hum -balance potentiometer is adjusted for maximum hum, the boss control 
turned full up, and the trebel control to minimum. Hum is fed to the speaker, the 

voltmeter then providing an indication of when the cabinet is tuned. 

up once more, and a record put on. The 
author, who had been rather discour- 
aged the hour before, was now somewhat 
surprised. #4 did not sound half as bad 
as it had a few minutes ago. Listening 
continued, and #4 almost sounded rea- 
sonably good. It is rare that one book' 
can solve so many problems at once 
nowadays, but that is what seemed to be 
happening. Bass was firm and clean. 
Treble (after some excess padding in the 
cabinet had been removed), was good. 
Midrange was remarkably transparent. 
Best of all, the speaker seemed to be 
"taking it easy," which had been hoped 
for, and which is always desirable in a 
loudspeaker system. 

Why all this had háppened is prob- 
ably well known to the reader who is 
familiar with this speaker and bass - 
reflex vs. infinite -baffle design. These 
facts will not be reiterated here because 
the author's Super 8 was now sounding 
better than it ever had before, and plans 
were not being changed so that he might 
wind up with a non -resonant system ! It 
was felt, however, that a further im- 
provement might be possible by tuning 
the cabinet a little more in accord with 
standard bass -reflex theory, so this was 
undertaken next. 

The author prefers to tune a bass - 
reflex cabinet using an audio oscillator 
and voltmeter. The speaker resonant fre- 
quency is first ascertained, and the cabi- 
net is then tuned to this frequency. Since 
an oscillator was not available, the prob- 
lem was one of finding another signal 
source that would be satisfactory. The 
enclosure would in this case have to be 
tuned between 55 and 65 cps, this being 
the resonant frequency range of the 
Super 8. The exact resonant frequency 

1 Not even an audio book, as a matter of 
fact! 

of this particular speaker was not 
known, so the mean resonant frequency, 
60 cps, was selected. Since absolute 
tuning accuracy is not required, and 
because a large reflex cabinet is much 
less critical of tuning than a small one, 
a 60 cps approximation was felt to be 
close enough. This frequency also turned 
out to be a very convenient one, for it is 
the frequency of most of the hum to be 
found in audio amplifying equipment. 
For the purpose of generating hum, the 
author's preamplifier was temporarily 
misadjusted by means of the filament 
supply's hum -balance potentiometer. All 
signal sources were turned off, the 
preamp turned to the phono input, the 
bass control set full up, and the volume 
control set to a high level. What was 
heard through the speaker at this point 
was considerable hum and wideband 
noise. Reduction of higher frequency 
noises, which might disturb the opera- 
tion of the test setup, was accomplished 
by connecting a crossover network into 
the circuit so as to feed the 8 bass only, 
and turning the preamplifier treble con- 
trol to minimum. What was heard now 
was mainly 60 -cycle hum. A voltmeter 
was connected across the voice coil (see 
Fig. 2), and #4 was rocked back and 
forth, raising and lowering the front of 
the enclosure from the floor. As the 
cabinet was rocked, the meter reading 
fluctuated between about 3 and 4 volts; 
when the minimum appeared, the cabi- 
net was tuned to 60 eps.2 A shim, this 
time a scrap of wood of proper height 

2 The author wonders if it is necessary 
to warn British audiofans that it may be 
rather difficult for them to get their ampli- 
fiers humming at 60 cps when the power 
line frequency is 50 cps (or something 
else). Any interested Brtishcrs are advised 
to try out hum- tuning with speakers having 
resonant frequencies close to 50 cycles! 
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so as to preserve the tuning, was fabri- 
cated and inserted where the book had 
been. 

The author has not seen this particu- 
lar method of porting a bass -reflex cabi- 
net in use before. As is usual with loud- 
speaker enclosure design, there are 
advantages and disadvantages associated 
with the shim device. Perhaps the most 
obvious advantage is the ease and sim- 
plicity with which tuning adjustments 
are carried out. All that is required for 
tuning is an adjustment of the height 
of the shim which props up the front 
panel. As the resonant frequency of the 
loundspeaker drops, because of increas- 
ing freedom of the suspension system 
with time and use, the cabinet may be 
tuned accordingly, although for a fre- 
quency higher or lower than 60 cps, a 
signal source other than amplifier hum 
would be required. A second advantage 
is that absolute airtightness of joints in 
the cabinet is not necessary. This is an 
aid for the home constructor, and arises 
from the fact that the port size may 
easily be adjusted after the cabinet is 

finished; in other words, if an air leak 
(other than the port) exists, it may be 
allowed for by adjusting the shim. This 
leaves a condition where there are essen- 
tially two (or more) ports, which should 
not normally affect results, provided that 
the system is tuned to the proper fre- 
quency. Furthermore, the great majority 
of the Wharfedale speakers of different 
sizes that the author has seen are con- 
structed in such a way so as not to yield 
an airtight seal in the suspension sys- 
tem; these units have an open slit in 
the foam where one end of the foam sus- 
pension strip meets the other. This re- 
sults in one more small air leak in the 
system which will automatically be al- 
lowed for in tuning with the shim. A 
third advantage is that, because of the 
shim, the speaker is facing slightly up- 
wards, which in many rooms may be an 
aid in getting the beaming high fre- 
quencies out to the listener, where they 
are wanted. 

It is also interesting to note that this 
port design turned out, quite by chance, 
to be similar to the recommended port 
placement and configuration to be found 
in figure IX -2, in part nine of Mr. P. G. 
A. H. Voigt's article, "All About the 
Reflex Enclosure." published in Radio - 
Electronics magazine, November 1959. 
In this drawing Mr. Voigt shows one 
port running along the whole of the bot- 
tom edge of the front panel, and one 
extra port at the bottom rear of each 

side panel. Because the port of #4 looks 
very similar to this, it is suspected that 
#4 possesses some of the theoretical 
(and audible) advantages which Mr. 
Voigt outlines for his design in this arti- 
cle. And at the same time, the port ar- 
rangement off #4 results in a reflex sys- 
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em which is easier to tune than Mr. 
Voigt's design, because any necessary 
port adjustments can be effected without 
modifying the cabinet proper. 

On the other hand, disadvantages of 
porting by this method are several. It is 
not possible to damp the port of the en- 
closure with a sheet or two of suitable 
cloth, as is frequently done. With large 
reflex enclosures tuned to frequencies 
below 50 cps or so, this is not seen as a 

very great liability, but for enclosures 
measuring 3 cubic feet or less, especially 
those employing larger speakers, some 
sort of damping is usually necessary, 
and this shim method might well prove 
wanting. In addition, very heavy con- 
struction is required when the shim is 
used, to hold down panel resonance. In 
#4, the front panel is sand -filled, and 
the two sides and back are 1%/4' solid 
pine (the top of an old desk). Because 
there is no bottom to the cabinet, three 
of these sides have one essentially free 
and undamped edge. And damping these 
edges calls for the rather solid construc- 
tion. Last, but perhaps most important 
for married audiofans, is the fact that 
the finished enclosure is tilted slightly 
backwards,' which may be unacceptable 
from a decorative standpoint. 

#4 was finished in a simple but pleas- 
ing manner using various types of cloth, 
and flat molding for trim. By a vote of 
the family -not unanimous, by the way 
-it had found its way into the living 
room, where it became the subject of 
leisurely but extended listening tests. To 
determine approximately what had been 
accomplished, another Super 8, mounted 
in a standard RJ cabinet, was procured, 
and set up in the author's home for an 
A B comparison. This RJ system was 
several years old, and the speaker fitted 
was the Super 8 /CS /AL, differing from 
present models in having a cloth rather 
than foam suspension. This difference in 
speakers might possibly account for 
some of the results obtained in this test, 
but it is felt that what was found was 
due mainly to the size difference of the 
enclosures. Several known modern re- 
cordings were played, and the following 
was noted. In quality and quantity of 
bass response, #4 shamed the RJ sys- 
tem. Below 85 or 90 cps, the RJ unit 
was completely out of the running, 
sounding very sick compared to #4. The 
midrange of the RJ system sounded a 

bit smoother than #4, but not necessar- 
ily cleaner, because the broader air reso- 
nance (lower Q) obtained in #4 resulted 
in better loading on the cone at bass fre- 

s A level cabinet may be obtained by re- 
placing the single front shim with 4 shims 
of equal height, one under each panel, but 
in this case tuning procedure would become 
more difficult, both because of the lesser 
height of the shims, and because of the 
necessity for adjusting four of them simul- 
taneously during tuning, instead of one. 

quencies more remote from the vent res- 
onance, less consequent harmonic gen- 
eration at the low end, and in turn less 
IM produced higher up. This was espe- 
cially evident during louder full -range 
passages, #4 being much more facile in 
handling such material. In addition, the 
high end of #4 was superior, because 
of the smaller amounts of damping used 
in the cabinet. All told, #4 was a more 
pleasant and open -sounding system ; in- 
deed, the comparison almost forced one 
to conclude that one good system was 
being played, and one bad one. But then 
again, #4 does occupy four or five times 
as much space as the RJ system. 

Since this A B test was run, several 
experienced listeners have auditioned 
#4, with mostly favorable comments. 
One proud owner of an acoustic suspen- 
sion system loudspeaker liked the bass 
quality, and was amazed when he was 
informed that a $26 loudspeaker was 
making all that pleasant sound. Another, 
the owner of a similar speaker, thought 
#4 essentially equal in performance to 
his own unit. The reader will kindly 
note, however, that there was no acoustic 
suspension system speaker on hand to 
defend itself I 

Time has futher proved the merits of 
#4. In the room in which it is used - 
measuring 24 x 13 x 8 and mildly on the 
live side -#4 produces a full and firm 
bass down to about 60 cps, with some 
fairly clean, if attenuated, output to be 
had slightly below. Midrange response, 
though bright, is sufficiently clean, and 
high -frequency response is also satisfac- 
tory, though doubtless a suitable super - 
tweeter could improve matters. In prac- 
tice, however, #4's overall response and 
balance seem adequate for very nearly 
all but the heaviest organ and orchestral 
music, on which it, like, most other fl- 

inch speakers, begins to strain a little. 
Smaller groups are its forte, and on such 
music as jazz combos and string quar- 
tets, reproduction is very pleasing. The 
piano also comes through well, though 
credit here must properly be given to 
this particular speaker, which is sur- 
prisingly adept at handling heavy tran- 
sients. More often than not, it is felt 
that #4 performs in a way which would 
please many music lovers, and perhaps 
even a few audiofans too. 

The author suspects that there are 
many owners of high -quality eight -inch 
speakers mounted in small enclosures 
who -perhaps not fully realizing the 
performance these units are capable of- 
may be thinking of switching to more 
elaborate speaker systems, for stereo or 
otherwise. As an alternative, some of 
these listeners might be advised to give 
serious consideration to the building of 
a larger cabinet for their present 
speaker. In a box of 5 or 6 cubic feet, 

(Continued on page 61) 
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Tape Indexing Nomograph 
JERRY LERNER 

The index counter is a useful device for conveniently locating a specific 
section of tape. Unfortunately it does not indicate either elapsed time or 
time remaining on the reel -unless used with the following nomograph. 

FOR ANYONE MAKING serious use of a 
tape recorder, an index counter is 
unquestionably a great convenience. 

It enables the operator to locate desired 
sections of tape easily and rapidly, 
without the bother of either attaching a 
marker to the tape itself or going 
through endless repetitions of the stop - 
listen- rewind cycle. The value of this 
device is best measured by noting that 
all of the professional and semi -pro- 
fessional tape recorders come equipped 
with an index counter, and even the less 
expensive machines usually have one. 

While serving perfectly well for lo- 
cation of the various selections on a 
length of tape, on most machines the 
reading of the index counter is not 
proportional to the amount of tape 
used. This means it does not directly 
measure either elapsed time or time re- 
maining on the reel. In general, the in- 
dex counter reading is proportional to 
the number of revolutions of the feed 
reel. Since the effective diameter of this 
reel changes with time as the tape runs 
out, the effective circumference of the 
reel also changes, so that one revolution 
of the supply reel does not necessarily 
correspond to a fixed length of tape. In 
fact, the amount of tape used per revo- 
lution varies by a factor of about three - 
to -one between the beginning and the 
end of the reel for the conventional S- 
and 7 -inch sizes. Corespondingly, 
towards the end of a reel of tape the 
index counter is going three times as 
fast as it was at the beginning, even 
though the tape speed is constant. 

Offhand it might seem that the engi- 
neers in charge of designing tape ma- 
chines hooked up the index counter at 
the wrong place. There is good reason, 
however, for connecting the counter to 
the reel drive rather than to the tape 
drive. In record or playback position 
there is a precise mechanism for pulling 
the tape past the heads at constant speed. 
In fast forward or fast rewind this 
mechanism is generally disconnected 
from the tape. Instead, power is applied 
directly to the reels. If a footage 

348 Niagara, Park Forest, Ill. 
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counter is to be useful under all circum- 
stances it would have to be connected to 
the tape at all times and operate without 
slipping even when the tape is running 
at high speed. This would surely be very 
hard on the tape. 

The nomograph on the opposite page 
enables the operator to convert the index 
counter readings into "elapsed time" or 
"time remaining" with little effort. It is 
based on the assumption that the conven- 
tional 5- or 7 -inch reels are used, though 
it is appropriate for any reel in which 
the ratio of full diameter to empty diam- 
eter is about three -to -one. For reels with 
other ratios a formula is given below. 
Assuming that the counter is reset to 
zero at the beginning, the operator need 
only know the index counter reading 
for the full reel and the total duration of 
the reel. 

A straight line connecting the index 
counter reading for the full reel (left 
scale) and passing through the existing 
index counter reading (center scale) 
intersects the right hand scale in a point 
that gives the percentage of the total 
time used up and the percentage of the 
total time still remaining on the reel. 
For example, on some tape recorders an 
1800 -foot reel of tape (1% hours at 3% 
ips) totals 1200 on the index counter. If 
the index counter is reset to zero at the 
start and reads 600 after a selection has 
been recorded, then 63 per cent (about 
57 minutes) has been used up and there 
is a little over one -half hour of tape 
remaining. An operator who expects 
that only about half of the tape has been 
consumed is in for a surprise. In fact, if 
1200 is the full tape reading, then 450 
on the index counter corresponds to the 
midpoint of the tape. 

The nomograph can be useful in many 
situations. It's most obvious function is 
to determine directly such things as the 
duration of a selection, the time required 
to reach a certain passage, the amount of 
time remaining on a roll of tape, etc. 
The nomograph also has other, less ob- 
vious applications. 

Suppose you borrow a tape from a 
friend, and want to locate a particular 

selection. On his machine the index 
reading is 650 -930, with a reading of 
1800 for the entire reel. Where does it 
begin on your machine? From the nomo- 
graph you determine that at 650 (with a 
total of 1800) the percentage of tape 
used is 48. Draw a line from 48 per cent 
to the point on the left scale correspond- 
ing to the full tape index counter reading 
for your tape recorder. Since the run- 
ning time is the same on both machines, 
the place where this line crosses the 
center scale is the index counter reading 
for the beginning of the selection on 
your machine. 

Another common situation is the fol- 
lowing. You have a two -track tape re- 
corder and wish to play the section 
550 -720 of Side 1 on a reel whose total 
reading is 800 on the index counter. 
Naturally, the reel is wound so that it is 
all ready to play Side 2. You could re- 
wind the entire reel, then interchange the 
full and empty reels, re- thread the tape, 
reset the index counter, and then run it 
up to 550. A faster method is to deter- 
mine from the chart that 550 corres- 
ponds to 80 per cent of the full reel. The 
complement of 80 per cent is 20 per cent, 
which corresponds to an index reading of 
110. Reset the index counter to zero, run 
the tape until the counter reads 110, 
then interchange the partly loaded reels 
and you are at the correct place. 

For those who do a lot of recording it 
might be a good idea to prepare a chart 
from the nomograph (or the formula) 
giving the direct correspondence be- 
tween index counter reading and actual 
playing time for your particular ma- 
chine and the tape length and speed 
you use most frequently. Pasted on the 
inside of your tape recorder cover, this 
table provides pertinent playing -time 
information at a glance. 

In using the nomograph, the tape 
length, tape speed and tape thickness 
are quite immaterial. The only pertinent 
factors are the full reel and partly -full 
reel index counter readings, the total 
tape time, and the 3:1 ratio of full to 
empty reel diameters, For other reels or 
for pre -recorded tape the ratios of di- 
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ameters may be different. The appropri- 
C, ate formula is then: 

r2-n(1-r)l t/T=n 
J 1+r 

where t = elapsed time, 
T= total time, 
n = ratio of present index counter 

reading to total index counter 
reading, 

and r = ratio of inner diameter to 

outer diameter (both n and r 
are always less than one). 

There are a few tape recorders in 
which the index counter is connected to 
the take -up reel rather than to the feed 
reel. The nomograph can be used for 
these machines with a slight modifica- 
tion. The index counter reading is sub- 
tracted from the full tape index reading 
and used for the scale reading on the 
center line. Also, the calibrations of the 

"Tape Used" and "Tape Left" scales 
are interchanged. 

It should be noted that values for the 
playing -time obtained from the nomo- 
graph are at best approximate. The in- 
dex counter readings are generally not 
accurately reproducible, primarily be- 
cause the tape is not always wound with 
uniform tightness. Other factors, such as 
slippage of the counter drive, fluctua- 
tions in tape thickness, etc., also influ- 
ence the index counter readings. FE 

INDEX COUNTER, 
FULL 

4000 - 
3000 - 

2000 

I500 - 

I000 - 
900 - 
800 - 
700 - 
600 - 
500 - 
400 - 
300 

200 

150 

100 
90 
80 
70 

60 

REEL INDEX COUNTER 

4000 - 
3000 = 

2000 = 
1500 -1- 

1000 - 
800 = 
600 
500 - 
400 i 
300 

200 - 
150 = 

100 _- 
80 

60 
50 
40'- 
30 

- 20 
15 

- 10 

8 

- 6 5- 
4 

3 

- 2 

1.5 - I- - 

OF TOTAL 
TIME 
USED 

100 =0 
90=10 

80 = 
70 = 

0 

50 - 
40 _ 

30 - 

20 - 
15 -85 

10 -90 

5_- - 
= 4 

- 
3 = 

2 

TIME 
LEFT 

20 

30 

40 

50 

60 

70 

80 

.95 

-96 

- 97 

- 98 

Nomograph for determining elapsed and remaining time on reel 
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Designing A Transistorized 
Preamp 

R. J. BOSSELAERS` 

On the surface, transistors are ideally suited for use in preamplifiers -which makes one wonder 
why they are not widely used. If the reason is lack of familiarity with their properties -this design 
example may help shed some light on those transistor procedures which differ from tube procedures. 

THE TRANSISTOR has advantages over 
vacuum tubes especially for an ap- 
plication such as the hi -fi preampli- 

fier because: 
1. There is no hum problem. 
2. The transistor is non -microphone. 
3. The noise figure of low noise transis- 

tors is better than that of the average 
vacuum tube. 

However, the behavior of a transistor 
is different from that of a vacuum tube 
in many respects. This means that one 
cannot simply replace the tubes in a cir- 
cuit by transistors and have a good de- 
sign. Therefore designers not familiar 
with the peculiarities of a transistor are 
faced with problems they cannot solve. 
This may be the reason why the transis- 
tor has not yet acquired the place it 
deserves in the audio field. 

These notes are written to provide 
guidance for the design of a high -quality 
transistor preamplifier. 

Distortion and Feedback 

To keep distortion within limits suit- 
able for hi -fi purposes large feedback 
factors are required -together with low 
levels to maintain a low modulation per- 

Raytheon Company, Semiconductor Di. 
Mixion, Needham, Mass. 

9 v e.c. 

OUTPUT 
LEVEL 635vd.c.ve.c. 

55 v d. c. 

Fig. 1. Feedback obtained by an unby- 
passed resistor in the emitter lead. 

24 

Fig. 2. Block diagram of preamplifier. 

centage. With a 20 -volt supply the 
maximum level that is practical is 1 volt 
rms. 

To understand what feedback factors 
are required we can calculate the second 
harmonic distortion caused by the expo- 
nential relationship between base voltage 
and collector. (See Appendix.) The re- 
sult is: 

Where 

tO 

dr - kT x 4N2= 
NV 

= peak input voltage 
N = feedback factor 

Since this is not the only cause of dis- 
tortion we will set it at .2 per cent. 

For = .1 volt and d,= .002 we find 
N= 22.4. If the feedback is obtained by 
an unbypassed resistor in the emitter 
lead as in Fig. 1, the d.c. voltage drop 
will be N x kT /q = .55 volts. The drop in 
the collector resistor for an amplifica- 
tion of 10 times will consequently be 5.5 
volts. With 3 volts between collector and 
emitter, the required supply voltage is 
9 volts. 

Block Diagram 

From the calculations above it follows 
that the maximum input level at the base 
is about 100 mv. The minimum level is 
determined by the required signal -to- 
noise ratio. The noise figure of a tran- 
sistor is minimum when it is connected 
to a source with a resistance in the order 

of. 500 ohms. If the input resistance is 
considerably higher the noise level will 
increase with the square root of this re- 
sistance. Therefore input levels of 30 
mv (maximum program peak) may not 
cause noise problems at the low imped- 
ance equalizer input, but the same level 
at the high -impedance tone -control stages 
could indeed give noise problems. For 
this reason the minimum required input 
level for a high impedance stage is also 
about 100 mv. Apparently a change of 
level means either distortion or noise 
and consequently there is no place for a 
volume control anywhere but across the 
output. 

Since the required maximum output 
voltage is 1 volt and the maximum avail- 
able level is also 1 volt, the tone control 
cannot immediately precede the volume 
control. An amplification of 20 db is re- 
quired to make up for the loss in the 
tone control. Furthermore the input im 
pedance of a tone control is generally 
not high enough and an extra amplifier 
stage is necessary to obtain this. These 
considerations lead to the block diagram 
of Fig. 2. 

The circled voltages indicate the level 
for maximum program peak. Because of 
the distortion we cannot allow the level 
to be higher than 1 volt rms consequently 
the volume control will have to be turned 
up all the way for full power output of 
the power amplifier and any differences 
in input levels will have to be compen- 

AUDIO JANUARY, 1961 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


New Add it ion to e. 
tÌ: - f. 4 

\ v,4 

. ; . { ̀ fi f /r 
FAMILY-LINE OF QUALITY COMPONENTS, . . 

:-:- 

BBff ir 92 94 96 98 100 102 114106108 ht 

FO 

Only 
$111.00 

...the OUTSTANDING 

310A 
HIGH FIDELITY FM TUNER 

3 I.F. STAGES 65db I.F. REJECTION MULTIPLEX STEREO OUTPUT 

1.5 MICROVOLT SENSITIVITY ±2db 20- 20,000 cps SLIDE RULE DIAL 

170KC BANDWIDTH (6db) ADJUSTABLE INTERSTATION PRECISION TUNING 

40db IMAGE REJECTION SQUELCH INDICATOR 

ALTEC Model 838A 
CARMEL 

THE 310A FM TUNER MERITS 

...the finest loudspeaker for its full dynamics. The 

Altec 838A, Carmel (finishes: Walnut or Mahogany) 
includes two Altec 414A controlled linear excursion 
woofers-800 cps professional crossover and the 
exclusive Altec 811B Sectoral Horn with the new 804A 
High Frequency Compression Driver. Frequency range: 

30- 22,000 cps, guaranteed. Price $297.00 

Write for Altec's new LOUDSPEAKER ENCLOSURE BROCHURE 
and Altec's "the true sound of music" Hi Fi Catalog. Address 
Dept. AD -9E at our Anaheim address. 

ALTEC LANSING CORPORATION 
A subsidiary of Ling -Temco Electronics, Inc. 

1515 S. Manchester Ave., Anaheim, California 161 Sixth Ave., New York 13, New York 

AUDIO JANUARY, 1961 

C. 1961 Altec Lansing Corporation 

ALTE[ 
LANSING CORPORATION 
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20V 1L 15 

o 
2N422 

}-p 
?N122 2N422 

MAGNETIC 
3MV 

CERAMIC 
2V 

6 All 

( 25 
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01 

2N136' .p 
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-I 
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680k 

g 
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$ 

( 

o 

01 

TAERLE 
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8 330k Ó 
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LEVEL 

IV 

22 ARAD VOLUME 

330k 

Fig. 3. Schematic diagram of preamplifier. 

sated by level controls at the input. These 
level controls can be either fixed or sepa- 
rately variable for each input or as a 
common level control mechanically cou- 
pled to the volume control. 

Tone Control 

The conventional tone control circuit 
is connected to a low impedance source 
and is loaded only by a grid leak resistor. 
In a transistor circuit the situation is 
different. The base bias resistor is usually 
of the same order of magnitude as the 
collector resistor. Consequently the load 
for the tone control circuit is of the same 
order of magnitude as the impedance of 
the source. 

A first thought might be to use an 
emitter follower and lower all imped- 
ances. This would be correct, but on sec- 
ond thought, if an extra transistor has 
to be used anyway it might as well be 
used as an extra amplifier that separates 
bass and treble controls. This way the 
design is more flexible. This approach is 
used in the final circuit of Fig. 3. 

Equalizer 

An equalizer circuit for a magnetic 

cartridge is also included in Fig. 3. The 
function of this circuit is: 
a) to raise the output of the cartridge to 

a 100 mv level 
b) to provide frequency correction for a 

EIAA recording characteristic 

To keep the distortion low the equal- 
izer has to be designed for the cartridge 
with which it will be used. For a univer- 
sal input that will accept any cartridge 
a two transistor equalizer with level con- 
trol is required. Examples of such equal- 
izers can be found in literature. To help 
the reader to redesign the first stage for 
his particular cartridge an example that 
results in the values used in Fig. 3 will 
be worked out. 

Example 

Sensitivity of the cartridge 
2.2 mv/cm/sec. 

Inductance of the cartridge 
500 mh 

Maximum recorded velocity 
at 1000 cps 

14 cm /sec. 

= 14\/2x2.2= 40.5mv 
For ds = .002 the feedback factor is: 
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IN 100 
MOW MOW 

FREQUENCY IN CYCLES PER 
00 

ER SECOND 

Fig. 4. Effect of 
tone controls. 

N- 10V 405x10 -' 
43 - 2 x 10-3 

The feedback is obtained by an unby- 
passed resistor, R3, in series with the 
emitter. 

Rs =(N -1) re= (N -1) (-2) (Is in ma) 
le 

le is the d.c. emitter current. For a good 
noise factor it is best to make le ap- 
proximately 0.5 ma. With this value Rs 
becomes : 

Br,.. 
13.2 x 26 

=680 ohms 
0.5 

The collector circuit is determined by 
the available d.c. voltage drop and the 
requirement for RIAA. equalization. 
This circuit is the saine for all cartridges. 

The sensitivity at 1000 cps can be cal- 
culated as follows: 

2200'x100mv= 622002x100 =33tnv 

This is reasonably close to the 40.5 
mv peak level. 

To keep the output level constant at 
the high frequency end the cartridge 
should be loaded with the proper resist- 
ance. At the same time this resistance 
will reduce the noise of the transistor so 
that the signal -to -noise ratio is not af- 
fected too much. 

The load resistance can be found from 
the 75 microsecond time constant for 
equalization : 

L= 75x10 -B 
R 

500 x 10-3 
R =6670 ohms 

75 x 10'3 

In Fig. 3 the load resistance for the 
cartridge is Rs in parallel with R, and 
the input impedance of the transistor 
which is 

Zt= 6(R,+re) 

For ß= 50 Z, would he 36,600 ohms 
with a total input impedance of 6450 
ohms for the values in Fig. 3. 

The required bias voltage at the base 
is 

Te Rs +120mv =460WV 

This is obtained with B,= 6.6 R3. 
The nearest standard value for R1= 

56,000 ohms. 

HighLevel Inputs 

There are three high -level inputs in 
Fig. 3. Two have individually adjustable 
level controls with a maximum sensitiv- 
ity of 1 volt. The third input is for 
ceramic or piezo -electric cartridges. It 
is designed for cartridges with a sensi- 
tivity of 0.1 v /cm /sec with a maximum 
output of approximately 2 volts. Since 
the sensitivity at the base of the tran- 
sistor is 100 my and the impedance at 

(Continued on page 62) 
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"BEST BUY" 
IN 
HI -FI 
SPEAKERS 

JENSEN /S THRIFTY 4- SPEAKER 
SYSTEM ...CHOICE OF ECONOMICAL 
UNFINISHED OR GENUINE 
OILED WALNUT CABINETRY 

T.M. 

leOISai16Nf 

When you consider the purchase of a high fidelity 
speaker system be sure you look into the tremendous 
value of the Jensen TF -3. You can pay much more for some 
other recommended compact speakers . .. we honestly think 
you'll like the new Jensen TF -3 better. Hear it and compare ... 
be your own judge and decide which is the best buy for you. 
Compare this 4- speaker 3 -way system with its low distortion 
FLEXAIRe woofer ... its two midrange units so smooth 
and free from coloration .. and the sensational new 
SONO -DOME' Ultra- Tweeter which goes into action only 
above 10,000 cycles! There's a choice of genuine oiled Walnut 
cabinetry or the unfinished gum hardwood for painting, 
staining or building -in. Use a pair for an amazingly 
economical outstanding stereo speaker system. 

,?Darf [jfj MANUFACTURING COMPANY 
6801 S. Laramie Avenue, Chicago 38, Illinois 

AUDIO JANUARY, 1961 

4- SPEAKER 
J 3 -Way system 

In Genuine Oiled Walnut $99.50 
Unfinished Gum Hardwood $79.50 

Division of The Muter Co. 
In Canada: Renfrew Electric Co., Ltd., Toronto 

In Mexico: Universel De Mexico, S. A.. Mexico D.F. 
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Regulate That Voltage! 
WILLIAM G. DILLEY 

For the critical or sophisticated application a well -regulated 
power supply is a necessity. Here's how you can design your own 

CONVENTIONAL POWER SUPPLIES utiliz- 
ing electronic rectifiers with ap- 
propriate filter sections provide d.c. 

power with an a.c. ripple content de- 
pending upon the type of filtering em- 
ployed. Such power supplies may be en- 
tirely adequate for some purposes, but 
exhibit certain characteristics which 
limit their effectiveness in critical or so- 
phisticated applications. The output 
from such a supply depends, of course, 
upon the input, and fluctuations in the 
line source will be inevitably reflected 
in a poorly regulated output. From the 
other end, changes in load current cause 
resulting changes in output voltage since 
the output impedance of the power sup- 
ply is usually quite high. It can be seen 
immediately that attempts to lower a.c. 
ripple content by adding more d.c. re- 
sistance to the power supply circuit is 
at odds with voltage regulation require- 
ments for reduced power supply im- 
pedance. The ability to employ heavy 
a.c. filtering while still maintaining a 
constant supply voltage is, of course, 
just one of the many advantages of a 

voltage regulated supply. 
The design of voltage regulated sup- 

plies for all possible applications can 
become quite a complex and expensive 
task, but where current requirements are 
low, the voltage regulator tube of the 
cold cathode, glow discharge type, offers 
a simple and economical approach to 
the problem. 

Principles of Operation 

The basic voltage regulator circuit is 
illustrated in Fig. 3. The regulator tube, 
ill parallel with the load, acts as a varia- 
ble resistor, to maintain a constant tube 
voltage drop (independent of the cur- 
rent) within its design limits. 

In order for the tube to function as 
indicated, it is necessary to ionize the 
gas within the tube by increasing the 
voltage until the gas molecules become 
ionized. This voltage is usually referred 
to as the "starting ", "firing", or "strik- 
ing" voltage. Once the tube is ionized, 
ionization is maintained by the flow of 
electrons from cathode to plate and the 
voltage drops across the tube because of 
reduced tube resistance. This voltage 
during ionization is called the regulation 
voltage. Ionization must be sustained to 

577 East Avery St., Bernardina, Calif. 
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Fig. 1 Regulated power supply built by 
author. Unit provides heavily filtered and 
regulated voltage to bias oscillator and 

recording amplifier of tape recorder. 

effect regulation and this condition is 
listed as the minimum current require- 
ment of the tube. The maximum current 
is dictated by excessive heat dissipation 
or cathode damage because of positive 
ion bombardment, and is controlled by 
the selection of the proper value of the 

current limiting resistor in series with 
the VR tube. 

The maximum value of the series re- 
sistance can be determined from the fol- 
lowing equation: 

R MIN -V T,n,AI 
X 1000 (1) MAI - 

ITMIN I LMAT 
where: /L,= maximum value of load cur- 

rent in milliamperes 
1'I,IN = minimum value of d.c. supply 

voltage (filtered and unregu- 
lated) 

VTMAX = maximum value of anode volt- 
age drop (see Characteristic 
Range Values) 

/Tuff = minimum value of d.c. cathode 
current in milliamperes (see 
Ratings) 

Fig. 2. Typical voltage regulator tubes. 

Fig. 3 Basic voltage regulator circuit. 

The minimum value of this series re- 
sistance can be determined from the fol- 
lowing equation: 

V MAX -V TM.N 
R.u1N- X1000 (2) 

ITMAX - LMI IN 
where: 

1 

I 'I MIN 

II'MAa 

ILIIIN 

= maximum value of d.c. supply 
voltage (filtered and unregu- 
lated) 

= minimum value of anode volt- 
age drop (see Characteristic 
Range Values) 

= maximum value of d.c. cathode 
current in milliamperes (see 
Ratings) 

= minimum value of load cur- 
rent in milliamperes 

From the two foregoing equations it 
would appear that, when provided with 
the tube characteristic data, all informa- 
tion essential to proper design is availa- 
ble. However, these equations provide 

(Continued on page 32) 
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FOR A LIMITED 

TIME ONLY! 

SAVE $iso 

ON THESE TWO VALUABLE 

REFERENCE BOOKS 

BUY BOTH FOR ONLY $C,,;, 
The 5th AUDIO ANTHOLOGY reg. $3.50 

The 4th AUDIO ANTHOLOGY reg. $2.95 

Both $6.45 reg. 

Here's what the 5th AUDIO ANTHOLOGY contains -- 
THE BIGGEST AND BEST VOLUME EVER! 

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

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

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

If you've missed the 4th AUDIO ANTHOLOGY ... here is a wonderful opportunity to buy it at more than 
50% off the regular price when you buy the 5th. 

This offer good only while the supply of the 4th lasts, Use handy order form below. We pay postage anywhere in the U.S. 

and may be withdrawn without notice. add 50C for Foreign orders. 

RADIO MAGAZINES INC., Dept. 451 

P.O. Box 629 

Mineola, New York 

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

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

NAME 

ADDRESS 

CITY ZONE STATE 
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There are two ways to design a stereo- 

phonic component. One is to fix the cost 

and design around it. The other is the 

Pilot way: produce the finest instrument 

possible, and then price it accordingly. 

MERZE311. 1 

6m0 O 0 0 á óóéOo 
PILOT 602: A complete stereophonic receiver combin- 
ing on one ultra- compact chassis -a highly sensitive FM 
tuner, a superb AM tuner, a 30 watt stereo ampli. 
tier and a versatile control center. Complete, $249.50. 

rapoesmr. 

--- M' 

PILOT 240: A 30 watt stereophonic amplifier combined 
with a versatile control center. Ten inputs to handle 
any signal source; eleven front panel controls for com- 
plete functional versatility. With enclosure, $134.50. 

PSV -2: A 3 -way system perfect for use on a table, shelf, 
floor. 3 speakers in Orlon fiber filled enclosure provide 
a frequency response of 50 cycles to over 16KC. Dimen- 
sions: 18 "H x 153/8 "W x 93/4 "D. Walnut trim. $69.50. 

m0 um no : ° wit fit 
PILOT 264: The stereophonic amplifier audiophiles dream 
of. Specifications: Output: 60 watts total, 30 watts per 
channel. Harmonic and IM distortion: Less than .5% from 
25 cycles.20KC at full output. With enclosure, $179.50. 

PILOT 480: The best AM /FM tuner available. I dependent 
circuitry enables this unit to receive stereoca is as well 
as AM or FM alone; and it has input for Multiplex. 
Complete with black and brass enclosure $159.50. 
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PILOT 654: Deluxe all -in-one stereo receiver with power 
plus to drive any speaker system. A 44 watt stereo 
amplifier, separate AM and FM tuners and flexible con. 
trot center. With black and brass enclosure, $299.50. 

PSV3: The smallest full range, 3 -way speaker system on 

the market. Revolutionary woofer, separate tweeter and 
mid- range,in oiled walnut enclosure. Frequency response: 
50 cycles to over 16KC. 111/2 "H x 18 "W x 9 "D. $64.50. 

PILOT 248: One of the finest 60 watt stereo amplifiers 
ever designed (harmonic distortion 0.5 %, 25 cycles - 
20KC at full power) combined with a superb control 
center featuring 15 controls. With enclosure. $249.50. 

PSY -1: Compact 3 -way "bookshelf" system which may be 

used vertically or horizontally without loss of dispersion. 
Frequency response from 40 cycles to over 16KC. Finished 
on 4 sides. Dimensions: 253/4" x 141/4" x 12 ". $139.50. 

[ C.[4L II 
.. ... 

PILOTUNER MARK II: The best FM tuner buy on the 
high fidelity scene. It incorporates wide band detec 
tor for 100% modulation at low distortion, power trans- 
former operation, multiplex input, slide rule dial. $49.50. 

For added safety and confidence each Pilot unit carries 
the Underwriters Laboratories seal. For full engineering 
specifications on Pilot stereo components, write today to: 

FOUNDED 1919 
RADIO CORP., 37 -36 36th ST. 
LONG ISLAND CITY, NEW YORK 
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VOLTAGE 
(front page 28) 

for current limits during operation only 
and we must further insure that ade- 
quate voltage exists for starting under 
all conditions. The value of starting 
voltage will vary with supply voltage 
changes and, since VR tubes are light - 
sensitive, their ionization characteristics 
are dependent upon the ambient light 
conditions. Therefore to provide for 
adequate starting voltage the following 
equation is provided: 

V 311 -V BOMAx 
x AMAX ° 1000 ( 3 ) 

ILMA.V 

where : 

Vamr = minimum value of d.c. anode 
supply voltage (filtered and 
unregulated) 

VitoMAx = maximum value of anode 
breakdown voltage (see 
Charateristic Range Values) 

IL = value of load current in 
milliamperes 

The designer should then select the 
lowest value of series resistance calcu- 
lated from equations (1) and (3) as the 

Fig. 5. Various configurations for achieving fixed or bias voltages. 

required maximum value of series re- 
sistance. 

Design Example 

Let us assume that we wish to deter- 
mine the circuit parameters for a regula- 
tor which will deliver approximately 150 
volts to a load in which the current 
varies between 25 and 30 ma. The regu- 
lator circuit is to operate from a supply 
voltage which varies between 450 and 
525 volts and the regulator tube selected 
is an 0A2. Using the tube characteristics 
as listed in Table 1, we can calculate the 
minimum series resistance required using 
equation (1) as follows: 

525 -140 
30 +2:i 

X 1000 =7000 ohms (mis) 

10 15 20 25 

TUBE CURRENT IN MILLIAMPERES 

Fig. 4. Measured 
characteristics of 

sample 0A2. 

TABLE 1 

Using equation (2) the maximum value 
will be: 

450- 168 
x1000=8050 ohms (max) 

5 +30 

The choice of any resistor value be- 
tween 7000 and 8050 ohms will insure 
operation of the 0A2 within the pub- 
lished minimum and maximum ratings, 
taking into consideration maximum vari- 
ations in line voltage, load current, and 
anode voltage drop. However, to insure 
proper starting under poor ambient light 
conditions and low supply voltage, 
equation (3) must be utilized' : 

Maximum value for series resistance: 

R'MAX = 
45030185 

x 1000 = 8030 ohms 

Selecting the lowest calculated value 
for the maximum value of the resistor, 
the final selection to insure both starting 
and operating limits will be between 
7000 and 8030 ohms. 

The current (in milliamperes) through 
the tube may be calculated from the fol- 
lowing equation: 

IV RVT T = X1000 -IL 
where : 

V = value of d.c. supply voltage (fil- 
tered, and unregulated) 

I Where the tube manufacturer lists a 
higher value of starting voltage for condi- 
tions of total darkness, this figure should 
be used. For example, the 0C2 requires 145 
volts for starting in total darkness. 

(Continued on page 60) 

Tr N Description 

Max 
Dimensions 

I 

Max. 
Starting 
Current 

Ma. 

DC 
Operating 
Current 

Ma. 

Ambient 
Tem 

Range 
'C 

Operating Conditions 

Type 
T Approx. 

DC 
Starting 

Volts 

Min. 
DC 

Anode- 
Supply 
Volts 

Approx. 
DC 

Oper- 
fing 

Volta 

Regulation 

Current 
Range 

Ma. 
Volts 

Length Diem. Max. Min. 

VOLTAGE -REGULATOR TYPES VOLTAGE -REGULATOR TYPES 

0A2 

0A3 
OB2 

OC 2 

0C3 
003 

Intended for use in ap- Intended 
where it is p I 

necessary to maintain a. 
constant dc output volt- 
age across a load, iode- 
pendent of load current 
and moderate line -volt- 
age variations. 

Miniature button 
7-pin base. 

Octal 6 -pin base. 
Miniature button 

7 pin base. 
Miniature button 

7 -pin base. 
Octal 6 -pin base. 
Octal 6 -pin base. 

2= 
4i 

2i 

2.63 
4,1 
41 

E 

IA 
1 

i; 

1 l'a 
Ifs 

75 
100 

75 

75 
100 
100 

30 
40 

30 

30 
40 
40 

5 
5 

5 

5 
5 
5 

- 55 to + 90 
- 55 to + 90 

- 55 to + 90 

- 55 to + 90 
-55 to+ 90 
- 55 to + 90 

156 
_100 

115 

105 
115 
160 

185 
105 

133 

115 
133 
185 

151 
75 

108 

75 
108 
15.3 

5 to 30 
5 to 40 

5 to 30 

5 to 30 
5 to 40 
5 to 40 

2 
5 

1 

3 
2 
4 

OA2 
0A3 

OB2 

0C2 
0C3 
OD3 
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...FEATURES YOU NEED 
AND CAN AFFORD 

Here in an Ampex under $1000 are all the features broadcasters have requested - 
combined in a professional recorder so compact it fits just 14 inches of rack space. 

The Ampex PR -10 offers complete remote control, full monitoring facilities, two pro- 
fessional speeds, optional self- threading, all -electric pushbutton controls, and new 

frictionless clutch system for gentle tape handling. Alignment controls are all acces- 

sible from the front panel, permitting simple installation and adjustment. All parts 

have been thoroughly life- tested to give broadcasters assurance of studio quality 

performance and low maintenance over a long life of continuous daily operation. 
FEATURES AND ESSENTIAL DATA PR -10 -1 Monophonic model (S845) available full Crock or bolt track- 
PR -10 -2 Stereo /Monophonic model ($945) records and ploys stereophonic, monophonic, sound -onsound, cue track, selective 
track and two -microphone sound Pushbutton controls of professionol relay /solenoid type Full remote control provisions and 
accessory remote unit New outomotic 2- second threading accessory, optional All new compact electronics Professional 
monitoring includes A -B switches, VU meters, and 600 ohm output circuits Separate erase, record and play heads on individuol 
mounts Open fourth head position for optional 4 -crock or other playback head Two speeds: 15 and 77, ips or 77, and 3'/ 
ips Hysteresis synchronous motor Proved electrodynamic clutch system for lowest flutter ever in o portable /compact recorder 

Plug -in modules for flexibility of equalization and input characteristics Portable or rock mount Dimensions for both 
models: 19" w by 14" h permitting easy replacement of many older rack recorders Associated equipment includes a four 
position stereo /mono mixer (M%101 and o new 40 watt speaker amplifier system ISA -10). 

PR -10 

Literature including specifications, features, benefits and applications available from Ampex. Write Dept. A -4 

AMPEX PROFESSIONAL PRODUCTS COMPANY 934 Charter St., Redwood City, Calif Ampex of Canada Ltd., Rexdale, Ontario. 
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GI\ E EBS 

music lover's dream 

MASTH;RPIECE 
The Patrician 700 is the most effective recreator of great music that has ever been 
made. And, while the exciting aspects of its physical design and performance are 
interesting to many, they should not and need not be misunderstood by those whose 
backgrounds lie in the creation and appreciation of music rather than in the means of 
reproducing it. For, if the Patrician 700 can reproduce with distinction the more 
esoteric sounds of earthquake, railroad train or thunderstorm, so can it recreate the 
sound of the big bass drum, the mighty pipe organ and the majestic sweep of the full 
symphony orchestra as can no other loudspeaker. It is for this reason that every music 
lover will be thrilled by the effortless ease with which the Patrician 700 handles large 
masses of sound, and the order it reveals in complex sonic tapestries -where lesser' 
reproducers can present only chaos. 

The world's greatest loudspeaker system is a fitting companion to the world's greatest 
music. Ownership of the Patrician 700 is an appropriate expression of devotion to 
the music you love. 

2 

34 

Designed around the tremendous new 
Electro -Voice thirty -inch woofer, (1) the 
unparalleled might of the Patrician 700 in 

the region of deepest bass is a thing of 
fascination in itself, but this is only one 
facet of its truly fabulous overall perform- 
ance. A premium quality 12" speaker, (2) 

heavily damped magnetically and mounted 
in a separate. liberally padded sub - 

enclosure, delivers solid and precise re- 

production of midbass frequencies from 
100 to 700 cps. The sound of the magnifi. 
cent T250, (3) recently brought to a new 
height of excellence through closer spe- 
cialization of its design to the require- 
ments of the treble range, is outstand- 
ingly smooth, distortionless and free from 

peaks or unnatural colorations. The T350 
very high frequency driver (4) adds a 

wonderful transparency to the clarity 
established in the midrange, maintaining 
its beautiful, shimmering sound undimin. 
ished to the limits of audibility, and having 

significant response as high as 40 kilo. 
cycles. In both the treble and high fre 
quency ranges, E -V diffraction horns 
spread brilliance evenly over the whole 
listening area, illuminating the finest 
musical detail through perfect accuracy 
of reproduction. 

e audiophiles need not restrict their 
vment of owning this remarkable in- 

.. ant to the purchase of the complete 
-they can build the enclosure 

s, buy the individual compo- 
. 3tely, or experiment with the 

,,,...r.t of their own original system 
incorporating these components. A book- 
let thoroughly describing the Patrician 
700 is available or. request. 

The cost of c Patrician 700 is a modest 
$795.00. The components alone are $485.00. 

Electro -Voice will gladly supply blueprints 
for the cabinet at $2.00 per set. Write for 
fuller details on individual components. 

Dept. lA Consumer Products Division 

ELECTRO -VOICE INC., BUCHANAN, MICH. 
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SEE and HEllt 
the Patrician 700 

at these 
outstanding 
audio 
specialists 
showrooms 

ARIZONA 
Phoenix, Bruce's World of Sound, 2711 E. Indian 

School Road 
CALIFORNIA 

Berkeley, Robert E. Lee, 2826 Telegraph Ave. 
Hollywood, H'wood Electronics, 7460 Melrose Ave. 
Long Beach, Scott Audio Corp., 266 Alamitos Ave. 
Los Angeles, Crenshaw Hi Fi Center, 107 Santa 

Barbara Plaza 
Los Angeles, Kierulff Sound Corp., 1015 S. Figueroa 
Menlo Park, McDaniel: Hi Fi, Division of Santa 

Clara Properties, 935 El Camino Real 
Pasadena, High Fidelity House, 536 South Fair 

Oaks Avenue 
Reseda, Delco Sound Systems, 18140 Sherman Way 
Riverside, Custom Musk, 3890 Main Street 
Son Diego, Wright's House of Hi Fi, 5140 Cajon 

Blvd. 
San Jose, Alco- Paramount Electronic Corp., 79 

South Third St. 
San Francisco, Lake :hors Hi Fi, Inc., 222 West 

Portal Avenue 
San Francisco, San Francisco Radio 8 Supply, 

1284 Market St. 
San Francisco, Zack Radio Supply Co., 1422 

Market St. 
Santa Ana, Lowenstein's, 1508 South Main Street 
Van Nuys, House of Sight and Sound, 14514 Vic- 

tory 
COLORADO 

Denver, Electric Accessories Co., 1620 Blake St. 
GEORGIA 

Atlanta, High Fidelity SSS, 608 Peachtree St., NE 
ILLINOIS 

Chicago, Allied Radio Corp., 100 N. Western Ave. 
Chicago, Musicraft, 48 East Oak Street 

INDIANA 
Evansville, George C. Mettle, Jr., 17 S.E. First 
Indianapolis, Graham Electronics, 122 S. Senate 
South Bend, Hi -Fi House, 731 South Michigan 

KENTUCKY 
Louisville, Hi -Fi Trading Post, 1024 S. Third St. 

LOUISIANA 
Baton Rouge, Ogden Park Record Shop, 618 

North Third Street 
MARYLAND 

Baltimore, Henry O. Berman, 12 East Lombard 
MASSACHUSETTS 

Boston, Rodio Shack Corporation, 730 Common. 
wealth Avenue 

MINNESOTA 
Minneapolis, Lew Bonn Co., 1211 LaSalle Avenue 

MISSOURI 
St. Louis, Van Sickles Radio Co., 1113 Pine 

NEBRASKA 
Omaha, House of Hi -Fi, 7001 Dodge Street 

NEW MEXICO 
Albuquerque, Sound Equipment Co., 3011 Monte 

Vista, NE 
NEW YORK 

Buffalo, Buffalo Audio Center, 161 Genesee St. 
New York, Hudson Rodio 8 TV Corp., 212 Fulton St. 
New York, Leonard Radio, 69 Cortland, Street 
Schenectady, General Prod. Co., 2203 Webster Dr. 

NORTH DAKOTA 
Fargo, Wolter Electronics, 402 North "P" Avenue 

OHIO 
Dayton, Custom Electronics, Inc., 1918 South 

Brown Street 
Toledo, Jamieson's High Fidelity Specialists, 3417 

Dort. Street 
OREGON 

Medford, Stereo Sound, 711 East Jackson Blvd. 
Portland, Meier 8 Frank Co., 621 S.W. Fifth Ave. 

PENNSYLVANIA 
Philadelphia, Radio Electric Co., 709 Arch Street 
Reading, George D. Barbey Co., Second and Penn 

Ste. 
TEXAS 

El Paso, Midland Specialty Co., 500 West 
Paisano Drive 

Fort Worth, Audio Assoc., 4802 Camp Bowie Blvd. 
Houston, Houston High Fidelity, 3727 Westheimer 
Houston, Wrye Co., Ltd., 2410 West Alabama 
San Antonio, Vandergrift Audio Co., 4106 San 

Pedro 
UTAH 

Salt Lake City, O'Loughlin's Radio Supply, 133 
East Third Street, South 

WASHINGTON 
Seattle, Audio Sales, 2405 Broadway 

WISCONSIN 
Milwaukee, lax Hi -Fi House, Inc., 523 E. Silver 

Spring Drive 
CANADA 

Toronto, Electro -Voice Sound Systems, 126 Dun - 
das St., West 

Montreal, Payette Radio Ltd., 730 St. James St., W. 

For location of Patrician 700 units outside 
of continental United States, write Telesco 
International Corporation, 36 West 40th 
St., New York 18, N. Y. 

AUDIO ETC 
(from page 14) 

many a mono -stereo recording session the 
mono mikes are placed somewhat closer to 
the sound source than the stereo mikes. 
But the difference, again, is moderate. 
Nothing at all like the astounding things 
you can do with binaural earphone mikes. 

Moderation, in all things, is the essence 
of stereo, for better or worse. You'd never 
know it from the ads, and, indeed, this is 
the great fault of stereo's promotion over 
these intervening years: too much, too 
loud, too crude, too dramatic! Stereo's true 
and subtle values have not yet won out, 
though they are making new headway every 
year now by sheer weight of our continu- 
ing experience. 

I recommend that article in our April, 
1953 issue, even if it is my own, for it 
strikes me still as a solid exposition of the 
whole stereo -binaural set of values, not 
technical, but not for the layman either; 
somewhere in between, as this column usu- 
ally has been. Think you'll enjoy it as a 
whole -I can't quite a tenth of it here. 

Its end, I think, made the difference 
between earphone binaural and inulti-chan. 
nel stereo verg clear, in a few choice words: 
Theoretically, I said, we need as many 
loudspeaker channels as we can get for an 
ideal stereo -N of them. Even three would 
help a lot. "But never, never will we need 
three ears." 

Well, I've traced my own binaural ex- 
perience back to 1953 and 1952 and then 
to the January, 1950 article, which shall 
remain unquoted (it had to do with bi- 
naural and monaural liveness equivalents 
and was quite thoroughly impractical, I'm 
afraid). But I see that I must move back 
further still -and I note that maybe I 
lost a fine fortune by not seeking protec- 
tion for an idea I displayed in the Sep- 
tember, 1949 issue of AUDIO ENGINEERING. 

After a graphic account of some on -the- 
spot monaural earphone listening I'd been 
doing, walking around my kitchen with a 
mike and big (mono) earphones on, tap- 
ping china, rattling glasses, running water, 
I found myself bemused by the similarity 
of these dreadfully unnatural mono sounds 
to those that a deaf person must experi- 
ence via a hearing aid in one ear (assum- 
ing the other ear doesn't hear). The con- 
trast between two -eared hearing and one - 
eared was astonishing to me as I explored 
it directly, and it explained to nie for the 
first time there in 1949, the full meaning 
of mono microphoning techniques -to com- 
pensate for this truly enormous lack of two 
ears. 

"Now I haven't consulted anybody about 
this little idea," I wrote, but "I have yet 
to lay eyes upon a dual hearing aid, which 
is what I'm wondering about. A two -chan- 
nel, two -inked, two -eared bearing device 
that would give a good approximation of 
binaural, i.e. normal, hearing." 

Well there you have it, September 1949, 
in so many words. As I said then, I didn't 
know whether anybody else had thought 
about the idea before nie (and I was dumb 
enough not to go and find out). But it 
wasn't, in any case, a very commercial sort 
of plan then. What -a vacuum tube ampli- 
fier doubled, plus two long, black cords and 
two big earpieces, not to mention two mikes 
fastened to the chests Impractical, if in- 
teresting. 

Well, as you must know, it's happened. 
I have, for instance, a Beltone hearing aid 
catalogue of recent date. You can get Bel- 

tone hearing aid glasses complete with two 
complete audio systems, one in each arm of 
the glasses. True binaural hearing, without 
cords or other inconveniences at all. Amaz- 
ing! And I guarantee there's nobody, aside 
from those who have benefited from it, 
who can appreciate better than myself the 
enormous value of this development for the 
restoring of virtually normal binaural hear- 
ing. 

Only one minor trouble with the Beltone 
hearing aid write -up-and you can guess 
precisely what it is. Yep, the glasses are 
called stereophonic. Shall we begin all over 
again. ...4 

2. DYNAKIT STEREO 
For a good number of months now, I 

have been alternating between two stereo 
preamplifier- control units for my volumi- 
nous record listening. They are in many re- 
spects interchangeable in my system, as 
any well- provided preamps should be these 
days. But their philosophies, so to speak, 
differ widely and quite interestingly. One 
is designed as a kit and its entire look and 
structure is based upon this primary in- 
tention, the now -standard Dynakit PAS 2 
preamp. The other could never be a kit and 
no reason why it should be-the Fisher 400 
CR, which I reported upon some time ago. 

My Dynakit Caine to me factory -wired 
and I am not in a position to expound on 
the virtues or pitfalls involved in actual 
assembly of this unit, though I have heard 
plenty by indirection, and what I have 
heard is all to the good. Yet a lot can be 
deduced just from use of the instrument 
in actual practice and good working fa- 
miliarity with its operational characteris- 
tics (to use a bit of lingo). 

One can tell that this is a kit by its 
simplicity, both outward and inward. One 
can sense sensible economy, the aim of a 
good kit, in its dress and accoutrements, a 
plain metal enclosure with bent -over edges 
and exposed screws, sprayed in pebble - 
grain brown, a batch of unobtrusive knobs 
and slide switches, fluted for solid grip, 
a simple face plate, gold with a brown 
stripe on it. Familiar to most of us from 
its wide usage in high fidelity demonstra- 
tions and the like, as well as its presence 
in many a home, this kit preamp could 
scarcely be set up in any simpler dress 
short of a skeleton chassis format. 

The controls are in some ways pared 
down from opulence, omitting a few of the 
fancier items available elsewhere in favor 
of plenty of those most often needed - 
lots of inputs, outputs, for instance. I 
quibble a wee bit over some points of de- 
cision here -no phase reverse, for instance. 
I have not yet seen a hi -fi system that 
could safely get along without means to 
change stereo phase somewhere in the cir- 
cuitry, and short of my own special gadget, 
the remote phase switch (off the speaker 
line on one side) the preamplifier is the 
placo to have it, along with other controls. 
And I find the reverse- stereo switch, not 
available here, an often useful aid in lieu 
of hauling speakers across the floor to get 
those fiddles over on the left side! It's 
surprising how often you'll find them on 
the right, for reasons not always very clear. 

But you can't have everything, nor do 
you want everything, in an ultra -high- 
performance kit that is nevertheless very 
inexpensive. For the money, I'd be only too 
glad to give up these occasionally useful 
controls in favor of basic high perfor- 
mance. 

One whole end of the Dynakit control 
panel is given over to four knobs that are, 
I'd suggest, a realistic and sad commen- 
tary upon present expectations in the way 
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of speaker uniformity. In an economical 
preamplifier like this, the designers still 
have felt it imperative to provide four 
separate tone controls, bass and treble on 
each channel. There can only be one use for 
such diversity, and that is to attempt, at 
least, to balance the coloration of very un- 
like speakers. What elset 

Now I find myself merely fussed up by 
these four knobs, each of which must be 
set individually, because I am not in the 
habit of using violently unmatched speak- 
ers, and would have little faith in the pos- 
sibility for good stereo sound if my speak- 
ers were, indeed, so unmatched as to require 
any very extensive use of this sort of uni- 
lateral dual tone control. 

Yes -that sounds pretty hoity -toity, and 
you can say, of course, that I don't have to 
live with my "old" speaker as half of my 
stereo set -up the way other people do. True. 
But I feel strongly, nonetheless, that if 
my old speaker were so out of balance with 
my new one as to require tone control doc- 
toring, the chances would be extremely 
poor that any lasting good might come 
from roll -offs or boosts alone. No roll -off 
on any amplifier will remove a jagged re- 
sponse contour in your speaker; it will 

merely mute it. That isn't enough. 
Why, for goodness' sake, buy the ex- 

tremely high performance of this Dynakit 
preamp if you are going to use it with mis- 
mated, unfaithful speakers? The very 
quality of this unit should dictate a further 
economy here -simple ganged tone con- 
trols, operating upon both channels equally. 

(But of course it may be that it costs 
virtually no more to set them up separately, 
as in this preamp, than to gang them to- 
gether. If so, then Dyna is probably quite 
right. And maybe four little knobs, four 
"pots," are simpler to use and, especially, 
to wire up, than a set of space- saving 
ganged controls. This, I can speculate, 
might have been Dyna's thinking.) 

On the Dynakit preamp's rear is an im- 
posing battery of closely -spaced RCA plugs. 
Well I remember the day when our stand- 
ard preamps had only two, for radio and 
phono; Dyna has 18, in two rows. Maybe 
a suggestion of mine concerning the earlier 
mono Dynakit preamp has something to do 
with the simple and improved labeling of 
these. The earlier model had a chart that 
was all but illegible in most lights -and if 
you looked over the top of the unit, was 
upside down. Here, the chart for the 18 
sockets and four service outlets (two of 
them switched) is printed black on white 
paper and faces to one side; you can sneak 
around the left end of the unit and read it 
without breaking your neck. I had to add a 
big red line to divide one block of eight 
sockets from the other of ten -when that 
was done, I had little trouble in locating 
the right place for my inputs and outputs. 

No point in describing all the Dyna con- 
trols; they include the standard sorts, with 
phono, two radio inputs and a spare, plus 
tape head (and a tape monitor switch that 
is professionally invaluable -I've seen it 
in use in more than one professional instal- 
lation), a stereo control giving four de- 
grees of stereo blending, from none to a 
full A- plus -B mono, and channel A or 
channel B alone into both outputs. A 
notable absence, for economy, is the level - 
set on some input channels; but each level - 
set involves an added "volume control" 
inside and more wiring for the kit man, 
so the omission is perhaps wise. I note at 
once, in mitigation, that it is very hard to 
overload this preamp. My Ampex 350 out- 
put, which has swamped many a preamp 
into high distortion, goes into this one 
without a bit of trouble, though the main 
volume control must be set back almost to 
the off position to keep the volume right. 
The lack of level sets is, then, no more than 
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a minor inconvenience, again well worth it 
in view of that sought -after basic high 
performance. 

I'll pick some minor bones with Dyna 
before I end up in a blaze of praise -what 
else, after all, for such a carefully rea- 
soned job of economy in the face of stereo's 
innate complexity. I distrust the slide - 
switch loudness control here, as I do all 
that are inflexibly geared to the prevailing 
input level, high or low. It'll work OB for 
very soft music (and that's the only way 
it should be used anyhow). But the switch 
can easily be left at the on position, for 
heavy, unpleasant bass. I have my doubts, 
too, as to whether the average user will be 
able to distinguish between four degrees 
of blend from stereo to mono -when a lot 
of us can't even tell mono from stereo 
without any in- between mixtures! But one 
intermediate step surely is worthwhile, to 
pull together those violently left -right 
pops -style stereo recordings. (I'm assuming 
your speakers are properly spaced, i.e. not 
three feet apart.) 

Finally, an oddity of the "on -off" facility 
that causes me considerable frustration. 
The "on -off" is the elide switch furthest to 
the right at the bottom of the panel and it 
must be pushed sidewise towards the cen- 
ter, for power -on. Darn it, the preamp is 
so lightweight that the whole unit slides 
away when I push that switch -so I must 
brace my finger against the nearest knob, 
which happens to be the right channel bass; 
invariably, it turne, and usually so do sev- 
eral others of the four tone controls, thanks 
to stray fingers. The four controls are thus 
always off -center and constantly needing 
to be set back to normal, four of them, one 
at a time. Silly detail, but worth mention- 
ing. Those slide switches are not my idea 
of an easy and reliable control. They come 
apart, and are often unduly stiff, or make 
poor contacts. (And yet they do save valu- 
able space, as Dyna knows. So I am prob- 
ably talking out of turn.) 

Yes, it stands up to its high reputation, 
this Dynakit preamplifier, in spite of my 
small reservations in detail. Of its type, 
it is not only a leader and top value but 
a unit that in basic performance can stand 
up to others, not kits, in much higher price 
brackets. And it goes together well too, or 
so I hear, considering that the preamp is 
decidedly the most touchy element in the 
hi -fi chain of sound when it comes to con- 
struction -the magnification is enormous, 
and mistakes are simply not allowable. For 
details on Dyna construction ask somebody 
else; I'm enthusing about the finished 
product. 

Yes, I have had a Dynakit 70 stereo am- 
plifier on hand, too, joined to various pre- 
amplifiers including Dyna's own, as above. 
There is, today, practically nothing I can 
say about a really respectable basic ampli- 
fier because, with almost all controls cen- 
tered elsewhere, the power amp just ampli- 
fies. And if it is indeed respectable, my 
normal musical listening is not going to 
allow it to intrude at all unless something 
else goes wrong. It shouldn't and seldnm 
does. 

Dynakit 70, pre -wired again, didn't get 
to work for me for awhile because of one 
of those same slide switches. It has a 
switch on the base panel that slides from 
stereo to mono, joining the two stereo am- 
plifiers for mono use. This one had 
"popped" and was hanging loose, stuck in 
the mono position. Probably caught in 
something during shipment. Couldn't play 
with the machine until we got inside and 
forced it back into place again. Nope, I 
do not like slide switches, space -saving or 
no. Not this type, anyhow. 

The Dyna 70 is a big, powerful brute, 
heavy and imposing in its brown cage, 

same as those on the familiar Mark III but 
larger, to house the dual units. This is no 
delicate apartment -size affair; it likes cur- 
rent (175 watts) and it puts out plenty of 
audio for anybody's 70 -foot living room. 
Warm, too, necessarily, and you'd be wise 
to give it air, and to refrain from dropping 
sweaters and such on top of it. They'll 
burn. All of which is part of any hi -power 
machine of this sort and nothing unex- 
pected -what counts here, again, is top - 
rated audio quality at a low kit price. It's 
Dyna's specialty and in this basic ampli- 
fier simplicity is an even easier virtue than 
in the preamp, with its required compli- 
cations. 

I demur on only one small point, so far, 
in respect to this impressive Dyna 70, and 
that is an old subject with me- acoustic 
him. Not much this time; but there's just 
enough to affect my super -sensitive ears. 
Acoustic hum, in case I'm using an un- 
familiar term, is simply that which is pro- 
duced directly by physical vibration, nota- 
bly of transformers (and associated reso- 
nant bodies). It's not electrical, except of 
course in origin -60 -cps a.c. It radiates 
directly from whatever is causing it, in the 
fashion of an electric razor or a noisy re- 
lay or an a.c. buzzer. 

Let me generalize. Why, O why, in cir- 
cuit after circuit producing the most gor- 
geous electronic amplifier silence, are there 
transformers that hum aloud, loudly? 
Dyna's present hum is nothing to what I've 
heard elsewhere, and various letters from 
readers attest to a general annoyance 
among many who have suffered from this 
unpleasantness. 

Some amplifiers are silent. Some hum. 
It's hard to pin the thing down. An ampli- 
fier that appears to be utterly silent in one 
spot will produce loud hum in another situ- 
ation, another room, another resting place. 
Nearby associated acoustic conditions ob- 
viously have very much to do with it. (Just 
try picking up a humming amplifier and 
note the instant reduction of the hum, as 
the resonating floor or shelf is separated 
from the source.) 

Still -some amplifiers seem prone to this 
trouble and others just plain do not. The 
mechanical problem involved in fastening 
down all that transformer metal to com- 
plete rigidity has often been solved. It can 
be done. But it is not solved far too fre- 
quently in equipment that is otherwise, 
i.e., electronically, of the highest per - 
formability. 

The trouble, I fear, is that acoustic 
hum is out of the electronic engineer's 
province, and so technically is none of his 
business. He just doesn't hear it, or doesn't 
mind so long as his internal circuitry is 
measurably hum -free. 

Measurement via testing instruments 
is what convinces him and this unpleasant 
sort of hum just doesn't lend itself to 
measurement, except via a microphone. 
Or by a musical ear. 

It shows up there, all right, and I hereby 
suggest as strongly as I can that every 
amplifier maker should take heed and listen 
to the musical ear. Musical- minded listen- 
ers usually find radiated acoustic hum even 
more unpleasant than electronic hum, the 
kind heard through the loudspeakers. 
Acoustic hum has a peculiar kind of per- 
vasiveness, an irritating persistence, that 
easily outdoes ordinary hum, volume for 
volume, in its power to annoy and distract. 

Perhaps this has to do with its spatial 
diffuseness. Acoustic hum just is -it seems 
to exist in an oddly spaceless manner. Most 
people can't figure where it is coming from. 
It's like that horrid faint sound of a night- 
time mosquito- somewhere in the room, 

(Continued on page 56) 
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*Quoted from 

high fidelity 

EQUIPMENT REPORTS 

terial will soon reveal the almost total absence of 
coloration introduced by the AR-I The sounds 
produced by this speaker are probably more true 
to the original program than those of any other 
commercially manufactured speaker system we 
have heard. On the other hand, the absence of 

*A reprint of the complete 
Hirsch -Houck Laboratories' report 
on the AR -3 speaker system, as 
it appeared in High Fidelity magazine, 
will be sent on request. 

AR -3's (and other models of AR speakers) are on demonstration 
at AR Music Rooms, at Grand Central Terminal in New York City, 
and at 52 Braille Street in Cambridge, Massachusetts. 

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

PRQEILE 
HARMAN- KARDON 
CITATION III TUNER KIT 

After first reading the specifications for 
the Citation III FM tuner kit some months 
ago, we awaited anxiously for the arrival 
of the physical embodiment of those specs 
-for any tuner that could live up to that 
promise could only be outstanding. And 
it is. 

A scant twenty hours of assembly and 
wiring time after we received one of the 
first kits out of the factory, we were listen- 
ing to it. There was nothing difficult about 
the construction, although some wiring ex- 
perience is desirable to ensure that leads 
to the components in the r.f. and i.f. sec- 
tions are satisfactorily short. The whole 
assembly job is much simpler than the Ci- 
tation I, for example. 

We were particularly impressed with one 
feature of the instructions -for each group 
of operations all the necessary parts, sol- 
dering lugs, cable clamps, or what not, are 
packed in one or two polyethylene bags so 
that one does not have to keep sorting out 
the individual bits and pieces from the 
over -all hardware stock to do a certain job. 
Whenever you open up one of the bags, you 
use all of the parts in it immediately. 

Figure 1 is the top view of the tuner in 
completed form except for the housings 
over the pre -selector (small panel at right 
center on which the variable capacitor is 
mounted) and over the dial mechanism. 
The Nuvistor is just beyond the pre- selec- 
tor panel. The long panel visible just over 
the front plate is the first detector -i.f.- 
a.f.c. cartridge which is furnished com- 
pletely assembled and aligned. The two 
tubes at the left along with the two i.f.- 
type transformer cans are the 6BN6 limit- 
ers, and the discriminator diodes are in one 
of the cans. The two tubes with shields are 
the audio section and sqeulch tube. The 
multiplex power socket is seen to the right 
of the output jacks. 

Circuit Description 

The circuit sequence begins with a tuned 
antenna circuit which is loosely coupled to 
the tuned grid circuit of the 6CW4 Nuvis- 
tor r.f. amplifier stage, which is also tuned. 
The tiny Nuvistor incorporates many of the 
advantages of both transistors and tubes. It 
is small, so the elements are not positioned 
on long stems, thus eliminating vibration. It 
is made of ceramic materials and various 
metals, requires no spot welding or mica 
spacers in its construction, and offers a very 
high gain with a low noise figure. The out- 
put of the r.f. stage is fed to the i.f. car- 
tridge which uses half of an ECC85 as a 
grounded -grid amplifier with the sound 

half a tuned mixer stage. The oscillator is 
the triode section of an ECF80, and the 
pentode section is the first i.f. stage. The 
2nd and 3rd i.f. stages use 6AU6's. A.f.c. 
is provided by a voltage- sensitive diode - 
capacitor combination controlled by the 
discriminator. The i.f. output is fed to two 
6BN6 dynamic limiters, the second feeding 
a pair of diodes as the discriminator. Sig- 
nal level is indicated by a meter in the grid 
circuit of the first limiter, and the d.c. 
voltage at the discriminator output is fed 
to the balance meter. The discriminator is 
followed by a cathode follower to maintain 
a constant load across it for minimum dis- 
tortion. The other half of this tube is the 
interstation muting control. The loudness 
control is after the cathode follower and 
feeds the 12AX7 feedback -pair anode fol- 
lower similar to the circuits used in the 
Citation I. The output impedance is around 
1500 ohms. Plate supply is from a 6CA4/ 
EZ81 rectifier followed by an effective 
filter. 

The front panel controls are, from left 
co right: power switch, loudness, a.f.c. on- 
off switch, interchannel muting switch, tun- 
ing, and range switch -the latter reducing 
the gain of the pre -selector stage for local 
reception. The balance and level meters are 
above the last two controls. The muting 
adjustment control is located on the top of 
the chassis at the rear. The tuning dial and 

the plastic -cased meters are illuminated. 
The main panel is charcoal brown, and the 
lower dress panel is in a pale gold finish 
which matches the other units in the Cita- 
tion line. 

The main panel is drilled for two addi- 
tional controls which will undoubtedly be 
required when multiplex finally arrives. 
When the adapter kit becomes available, a 
new dress panel will be part of it, and the 
necessary panel designations will be in the 
proper places. Knobs are anodized alumi- 
num to match the panel. 
Alignment 

One of the problems that worries the 
tuner kit builder is the alignment after the 
unit is built. There is certainly no problem 
with this one, for the entire alignment job 
can be clone in less than five minutes with 
no external generators, oscilloscopes, or 
meters -and that five minutes is generous. 
One simply detunes the slug in the top of 
the discriminator can, adjusts the slugs at 
the bottom of the discriminator can and 
the top of the limiter can for maximum 
positive deflection of the balance meter, 
and then finally adjusts the slug at the top 
of the discriminator can for a center or 
zero indication of the balance meter. That 
is all there is to the i.f. and discriminator 
adjustment. The antenna; and r.f. circuits 
are adjusted for maximum deflection of 
the level meter on stations near the two 
ends of the dial, with several repeats to 
peak both ends up together. Absolute dial 
calibration is ensured by setting the pointer 
exactly at the frequency of a known station 
when the station is correctly tuned in. After 
that, the dial is as accurate as though it 
had been hand calibrated. 

This method of aligning the discriminator 
works because of the factory alignment of 
the finished i.f. cartridge. Thus the tun- 
ing of the discriminator and limiter cir- 
cuits is done to match accurately with the 
pass band of the i.f. amplifier, which en- 
sures exactness. And since the r.f. adjust- 
ments cannot affect the high -frequency 
oscillator nor the adjustment of the mixer 
grid circuit (it is isolated from the pre - 
selector by the grounded -grid stage) there 
is only a peaking required. With both slug 
adjustments for the low- frequency end of 
the band and trimmer capacitors for the 
high- frequency end, maximum sensitivity 
is obtained. 

Fig. 1. Top view of the Citation III chassis from the front. Note the tiny 
behind the tuning capacitor. 

Nuvistor just 
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Fig. 2. Underside view of pre -selector 
section showing the wiring to the Nuvis- 

tor socket. 

Performance 

The important parameters by which a 
FM tuner are judged are: sound quality 
(which means frequency response and dis- 
tortion), sensitivity, selectivity, and free- 
dom from noise. The appearance and the 
smoothness of handling place the Citation 
III in a de luxe class, but these are not as 
important as the performance features. 

Sound quality is superb. Frequency re- 
sponse is claimed by the manufacturer to 
extend three octaves above and below the 
hearing range, and to be within 0.5 db 
from 1 to 52,000 cps. Distortion is claimed 
to be less 0.1 per cent at 100% modulation 
and unmeasurable at 30 %. This we can 
well believe, since this tuner shows imme- 
diately that the limiting factor of repro- 
duction from FM stations has heretofore 
been the tuner. One listener said about the 
Citation III that, "It is the only time I 
ever heard a symphony on the radio and 
felt that I could lean over and kiss the 
conductor." The difference between this 
tuner and the average is definitely notice- 
able. Some listeners have long believed that 
phonograph reproduction was better than 
radio reproduction of the same records, 

but this need be no longer true with the 
Citation III. 

As soon as we completed our tuner we 
listened all over the band for a while, and 
then found a station at New Haven on a 
frequency of 99.1 mc, directly between 
WBAI and WOR in New York at 99.5 and 
98.7 me respectively. Both New York sta- 
tions (20 miles away) pushed the level 
meter over 8 on the scale, whereas the New 
Haven station (75 miles) registered only 
1.5, yet there was no interference from 
the two stronger stations. And the New 
Haven station was being received off the 
end of the dipole antenna which was lying 
on the floor about 18 inches above ground 
level. 

The interstation muting circuit cuts out 
all noise while tuning, if desired, and does 
it quietly and without any thumps as it 
shuts off -a trouble with many others we 
have observed. The a.f.c. works perfectly, 
although the maximum drift without it is 
extremely small -not enough to affect qual- 
ity from a cold start, for example. With 
the high sensitivity of the tuner, limiting 
takes place on practically any station that 
can be heard at all. For example, the New 
Haven station mentioned before at a dis- 
tance of 75 miles presents a perfect pro- 
gram signal consistently with only the 
dipole lying on the floor. The tuner plays 
nothing at all with no wire on the antenna 
terminal strip ; with a 4 -inch wire con- 
nected to one terminal it plays any station 
in the New York area and limits on most 
of them. 

Construction 
Figure 2 shows the underside of the pre - 

selector portion of the tuner and the Nu- 
vistor socket with associated wiring. Note 
the neatness of the arrangement and the 
open construction. In Fig. 3, which is the 
underside of the limiter section, the con- 
struction becomes a little more compressed, 
but the order in which the steps are ar- 
ranged simplifies the construction so that 
you will have completed this section before 
you even notice that it seems complicated. 
Figure 4 shows the entire underside of the 
chassis, with the audio section assembled 
on the terminal board at the lower left 
side. 

Great care was taken throughout to en- 
sure that any noise entering the chassis by 
way of the power line would be filtered out. 
All high- voltage a.c. leads are well shielded 
in Kupfrian flexible metallic tubing, as are 
Certain of the audio circuits, and many of 
the remaining audio circuits are wired with 
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Fig. 4. Underside 
view of the com- 

plete tuner. 

Fig. 3. Underside view of the limiter sec- 

tion of the chassis. I.f. cartridge mounts 
at left. 

conventional shielded wire. The drum at 
the right end of the i.f. cartridge drives 
the second 2 -gang capacitor for the first 
detector and oscillator circuits. 

The instruction book is plastic bound, 
and is well illustrated for accurate con- 
struction because tuner performance de- 
pends so greatly on parts placement, length 
of leads, and so on. We believe that any- 
one who can handle long -nose pliers, dia- 
gonals, and a soldering iron with even 
average proficiency can easily end up with 
a fine instrument of which he will be proud. 

A -20 

ELECTRO -VOICE 
PATRICIAN 700 AND 
STEREON 200 LOUDSPEAKERS 

In this day of stereo, all but the ex- 
treme purists have almost deserted the good 
large loudspeaker in favor of the good 
small loudspeaker, but there are still some 
who feel that the larger a good loudspeaker 
enclosure is, the better it is likely to be. 
With the exception of a few special cabinet 
designs which make it possible to employ 
one loudspeaker cabinet for both channels 
of a stereo speaker system, two are almost 
universally required, and the size and decor 
of many living rooms rules out two large 
loudspeaker systems. 

It is generally agreed, however, that two -, 
three -, or four -way loudspeaker systems, 
even for monophonic use, are better than a 
single loudspeaker mechanism because of 
the channelling of smaller portions of the 
audio spectrum to speakers which are de- 
signed especially for the frequency range 
they are required to handle. When a single 
mechanism must handle the full nine oc- 
taves of the audio spectrum, some com- 
promises have to be made. Good low -fre- 
quency reproduction demands that a large 
amount of air must be set into motion, but 
a large cone is heavy and can not be moved 
effectively at the very high frequencies. 

In the Electro -Voice Patrician 700, for 
example, the frequency spectrum is broken 
up into four bands. The range below 100 
cps is handled -but well -by a 30 -in. cone 
speaker employing a 9%Q -lb. magnet. The 
21 -in. voice coil is wound with 26 -ga. cop- 
per wire for low resistance, and the cono 
itself is made of polystyrene foam and sup- 
ported around the edge by a polyurethane 
foam surround. Its resonant frequency is 
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around 20 cps, and it is capable of handling 
35 watts continuously at any frequency 
above 40 cps with less than 2 per cent dis- 
tortion. This speaker radiates into the cor- 
ner from the rear of the cabinet and thence 
around the sides as a large horn. 

The mid -bass region from 100 to 700 cps 
is handled by a 12 -in. Radax SP -12 cone 
unit having a 3 -lb. magnet and a 21 -in. 
voice coil which is edgewise wound with 
aluminum ribbon. The range from 700 to 
3500 cps is handled by a T250 driver unit 
on an 811D horn, which is the larger of the 
two hours seen in Fig. 6 above the cone 
unit. The range above 3500 cps is carried 
by a T350 super- tweeter (driver and horn) -the smaller of the two in Fig. 6. The 
voice coil of this unit is 1 in. in diameter 
and is wound with silver- plated 38 -ga. alu- 
minum wire and operates in a magnetic 
field of 19,000 gauss. 

The complete Patrician 700, shown in 
Fig. 5, is not small by any means -obvi- 
ously any enclosure which can accommo- 
date a 30 -in. cone speaker must be large. 
But the performance is also "big." The 
cabinet itself measures xx in. high, xx in. 
across the front, and xx in. from front to 
back. The rear corners are cut off, and the 
cabinet is intended to be positioned in a 
corner with the cutoff corners 6 in. from 
the walls. Thus the front is xx in. from the 
actual corner of the room, measured on the 
line bisecting the corner. 

The left "cutoff" is equipped with the 
connection and control panel shown in Fig. 
7. Two terminals accept the input leads, 
and another two give access directly to the 
woofer, while the remaining six connect the 
three other channels to their respective 
cross -over networks. This arrangement 
makes it possible to gain access to the 
woofer for arrangements in which the very 
low range of both channels is carried by 
one 30 -in. cone, while the remainder of the 
spectrum is carried by the three smaller 
speakers in the Patrician 700 for one chan- 
nel, and by another speaker for the second 
channel. The Stereon 200 is designed espe- 
cially for this purpose, and consists of the 
same components as the Patrician 700 ex- 
cept for the woofer, with a consequent re- 
duction in size. The Stereon 200 is still not 

40 

Fig. 5 (left). The Electro -Voice Patrician 700 is a typical 
setting. Fig. 6 (above). View of the upper portion of the 
front with the grille removed. 

"small" for it measures 17 in. wide, 30 in. 
high, and 16% in. deep. Thus two Stereon 
200's, for example, could flank a larger 

'cabinet in the general form of a break- 
front which contained a 30 -in. woofer in a 
modified theatre -type "bathtub" horn. The 
principal use to which the smaller units are 
put, however, is as a second speaker with 
one Patrician. A more elaborate system 
suggested by Electro -Voice consists of two 
Patricians on the two channels and a 
Stereon 200 as a derived center- channel 
speaker between them. Still another possi- 
bility employs two Stereons with one Patri- 
cian in the center. The ultimate would be, 
we suppose, to use three Patrican 700's. 

Fig. 7. Terminal board of the Patrician 
700 showing flexibility of connections 
and control. 

Performance 

Since we at Au»io feel that it is prac- 
tically impossible to offer absolute response 
curves on any loudspeaker -(1) we do not 
have an anechoie chamber, and (2) if we 
did we do not feel that many of our read- 
ers would be listening to loudspeakers in 
anechoic chambers -we must resort to sub- 
jective analyses of loudspeakers. We can 
only say that the Patrician 700 is far too 
impressive to be acceptable in the average 
living room except for those who may feel 
that living consists of hearing good sound. 
We have had the pleasure of living with a 
Patrician for the last two months and we 
feel that-even under limited- volume con- 
ditions -there is considerably more to be 
had from a Patrician 700 than from any 
other loudspeaker to which we have ever 
listened. There is a solidity to the bass that 
is not approached by any other loudspeaker 
system on the market, and that is, we be- 
lieve, due to the massive 30 -in. woofer. 
This is largely due to the fact that a 30 -in. 
loudspeaker cone just barely moves to put 
out an adequate sound level, while the 
15 -in. cone, for example, has to move 
nearly four times as much for the same out- 
put. Actual figures for the same sound out- 
put show a movement of .09 in. for the 
30 -in. cone will give an acoustic output of 
one-fourth acoustic watt, while a movement 
of 0.3 in. is required for the same output 
from a 15 -in. cone, 0.48 in. for a 12 -in. 
cone, and more than 1 in. for a 10 -in. cone. 
Similarly, when it comes to that intangible 
frequency modulation distortion caused by 
the movement of the low- frequency cone 
which also reproduces high frequencies, the 
12 -in. woofer will produce 7.5 times as 
much as the 30 -in. cone. 

We have been accustomed to living with 
high -quality loudspeakers -one employs a 
15 -in. woofer and another has two 12 -in. 

(Continued on page 56) 
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CAPTURE THE STRENGTH AND DELICACY OF EVERY SOUND 

fíítMIFIN -.._. 

4 TRACK & 2 TRACK STEREOPHONIC RECORDER 
Here, through your fingertips, you take complete control of 
sound, blending it to magnificent perfection. 
A great symphony to record ' With this superb instrument 
von are a professional. Touch your stereo level controls - 
feel that sensitive response. Dual V.U. Meters show precision 
readings as you augment the strings, diminish the brass. The 
richness of that low resonance is captured %vith your bass 
boost. The strength and delicacy of every sound -now yours 
to command. 

SONY CORPORATION 
TOKYO . 7 A 

For literature and name of nearest franchised dealer. write Superrcope. Inc.. Dept. 8. Sun Valley. California. 

AUDIO JANUARY. 1961 

Four and two track, stereo and mono- 
phonic, recording and playback, the 
St )NY S -I LIM t nua.it 300-with its hyster- 
esis- synchronous motor, built -in stereo 
pre -amps and power amps, and a dozen 
more professional features -is truly The 

ultimate in tape recorder engineering. 
S399.50, complete with two dynamic 
microphones, two extended range stereo 
speakers all in one portable case. For 
custom mounting, S349.50. 

Other new Recorders from world- famous 
SONY : 

262 -SL $199.50 -- 4 and 2 track stereo 
playback. 4 track monophonic recorder. 
Sound -with -sound for language. voice 
and music students. Complete with F -7 
dynamic microphone. 
262 -D $59.50 - --A complete 4 and 2 

track stereo recording and playback tape 
transport. 

SUPERSCOPE 
INCORPORATED 
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RECORD REVUE 
Edward Tatnall Canby * 

BIG ORCHESTRA 
Klemperer Conducts Wagner. The Phil- 
harmonic Orch., Klemperer. 

Angel 3610B (2) stereo 
On first hearing, for the first few moments, 

you may find this Wagner unspectacular. But 
if you have half an ear for musical drama, 
in a few moments more you'll begin to be 
swept along, and by the end of any record side 
you'll rave. 

I've raved already over the Klemperer 
Beethoven ; this album starts it all over again 
upon a new plane. I have seldom felt such 
sustained interest and power, such serious 
purpose and constant freshness of impact in 
a set of such warhorses of the repertory as 
we have here -the familiar overtures, "Rienzi," 
"Flying Dutchman," " Tannhäuser" (played, 
you'll note, in chronological order) and on 
through the standard "Lohengrin" and "Meis- 
tersinger" excerpts, the usual "Tristan" and 
finally the usual " Götterdämmerung." 

It's all very well to say that Klemperer 
exudes greatness in his person (as the notes 
observe) ; we phonograph listeners depend on 
the final musical product, sight unseen. Per- 
sonal magnetism means not a thing to us ex- 
cept in musical terms. It is, then, in purely 
musical terms that Klemperer and his top- 
notch orchestra perform these familiar items 
so compellingly. And the best part of it is 
careful understatement, minus stunts, minus 
overt dramatics, depending wholly on the 
shape and span of the music itself to build 
its own drama, thanks to beautifully exact 
and musically intelligent playing. 

Thus, Klemperer's beat is surprisingly regu- 
lar, for Wagner ; his pauses are mild, his dy- 
namics unspectacular. He moves rapidly, too, 
dispensing with souped -up soft -soap, if I may 
slosh a few metaphors. The opening of the 
"Tristan" prelude, for instance -you've never 
heard it in such strict time. Shades of early 
Stokowsky ! This is the opposite extreme, busi- 
ness -like and straightforward. 

But this steady beat, this strict rhythm, is 
far from the mechanical, pile- driving modern- 
ity that is too often in fashion nowadays. 
Klemperer is miles ahead of, say, the pile - 
driving Mr. Reiner, who pushes Wagner in- 
exorably, if musically, into a taut, impatient 
modern mold. Klemperer's Wagner, like his 
Beethoven, closely follows the score's literal 
indications, but remains plastic nevertheless, 
with the sense of easy tension, so to speak, 
the appreciation for the changes of stood, the 
relaxations especially, that shape the whole 
drama of either Wagner or Beethoven's music. 

Enough said, in words; if you want Wagner 
at his finest, his most timeless, choose these 
instrumental excerpts above all others pres- 
ently available. 

Bruckner: Symphony No. 9. Columbia 
Symphony, Walter. 

Columbia MS 6171 stereo 
(mono: ML 5571) 

The people who are called Brucknerites will 
welcome this recording -the rest of us (and 
I am not a 13rucknerite) will want to play it 
because it is the last of the big Bruckner sym- 
phonies und because it is conducted by Bruno 

780 Greenwich St, New York 14, N. Y. 
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Walter, who is a Mablerite. Mahler and Bruck- 
ner were long paired as the two masters of 
the German symphonic giantism -but they are 
increasingly separated today and rightly, I 
think. Those who worship at the Bruckner 
shrine find him heavenly on the grandest 
scale; those who do not tend to find him not 
only very long but too often repetitive and re- 
dundant. I include myself there, as you can 
guess ! I love Bruckner's ideas, but I grow 
dreadfully impatient at his one -track peasant 
elaboration of them by sheer cumulative, se- 
quential big-orchestra repetition. My most 
common mental phrase, listening to Bruckner, 
is "what -not again!" 

Now that I've alienated all Brucknerites, let 
me say that this Ninth is distinguished, in its 
completed portion, by ideas and harmonic 
treatment of considerably greater subtlety ami 
complication than that in the earlier works, 
though the "approach " -and the repetition - 
is similar. If anyone can make inspiring sense 
of this huge music, Bruno Walter can. 

Brahms: Symphony No. 4. Pittsburgh 
Symphony, Steinberg, 

Everest SDBR 3066 stereo 
I once did a broadcast, called "Waves and 

Planes," that compared two versions of this 
symphony, with the elderly Bruno Walter and 
the young Leonard Bernstein at the musical 
controls. Bruno Walter's Brahms was all Ro- 
mantic waves, building up, dying down ; Bern - 
stein's was cast in terms of 18th century -style 
planes, that also being a strong tendency in 
modern music of many types. Not good for 
Brahms, who is a "wave" man through and 
through. 

Well, Steinberg take's over for Bernstein 
here. This is a performance in planes, under- 
stated but, more important, under -waved. The 
music simply cannot, for my ear, be modern- 
ized in this fashion and I find the same in- 
effectiveness here as in the old (and since 
withdrawn) Bernstein recording. The inten- 
tions are good and the forces at work are 
musical, decidedly. Steinberg's orchestra lias 
turned out some of the finest recordings of the 
last few years in other areas. Not bere. 

Brahms seems thin and weak, and the stereo 
sound seems to abet the effect -it is curiously 
dead. Perhaps acoustics, microphoning, and 
Interpretation combined? I wish I could say 
something better, but I can't. 

Brahms: Double Concerto for Violin and 
Cello; Tragic Overture. Francescatti, Four- 
nier; Columbia Symphony, Bruno Walter. 

Columbia MS 6158 stereo 
(mono: ML 5493) 

This is what is commonly called a labor of 
love and, indeed, it comes off handsomely. The 
idea for recording the "Concerto" came after 
Walter and Francescatti had worked together 
on some Mozart recordings. 

The "Concerto" is one of Brahma' most im- 
posingly heavyweight productions, his last b'g 
orchestral work, and today it is increasingly 
beyond the understanding of many conductors 
and orchestras, who avoid it when possible. It 
can sound terribly dated and as thick as mud -it is one of those Brahma pieces I like to call 
dark -brown. Fortunately for us, Bruno Walter 
is around to put this noble work back into its 
proper frame of impassioned sincerity. I sus- 

pect that the two collaborating Frenchmen 
might not succeed here on their own, for all 
their excellent musicianship; but with Walter 
at the helm their superior musical gifts come 
through for some very fine Brahms. 

It's a temptation in recording a work like 
this for stereo to put one solo in the right 
speaker and the other in the left, for maxi- 
mum separation. It is to Columbia's credit that 
this is not done, for the two soloists should 
play as in the concert ball, separately but in 
close ensemble together. That's what they do 
here. 

The 'Tragic Overture," another "dark 
brown" piece, gets a sterling performance 
Isere and a rarely communicative one, taut, 
economical and very expressive. It, too. can be 
dismal when wrongly done. 

Schumann: Piano Concerto in A Minor. 
Eugene Istomin; Columbia Symphony, 
Bruno Walter. 
Chopin: Piano Concerto No. 2. Istomin; 
Phila. Orch., Ormandy. 

Columbia MS 6159 stereo 
(mono: ML 5494) 

Here's an odd one. Bruno Walter has seldom 
been tempted, in recent years, to move into 
Schumann, away from his favorite Brahms, 
Mahler and Beethoven interpretations, nor 
does he often accompany n concerto. He did 
it in this case because of his appreciation for 
Istomin, and after listening to this perform- 
ance I thoroughly agree. Istomin is a most re- 
warding pianist to listen to. Such an intel- 
ligent, careful, alive musical mind! Such n 
courteous piano touch -in contrast to so much 
modern banging -such maturity, in contrast 
to so much brilliant youthfulness. Ile's jes' 
fine (as Pogo's small bug candidate for Presi- 
dent, Fremont, always said) and he's fine in 
both the Schumann and the Chopin. 

It's odd, then, to have to report that for 
some inscrutable reason the orchestral accom- 
paniment to the Schumann, Bruno Walter or 
no, seems strangely perfunctory and weak. I 
can't imagine why, but this Is the way I beard 
it. The piano carries all. In the Chopin, of 
course, the orchestra scarcely does anything 
except in au occasional tutti, and the Philadel- 
phia group could manage that with no conduc- 
tor and blindfolded. It plays jes' fine, too. 

Beethoven: Piano Concerto No. 3. 
(a) Gary Graffman; Chicago Symphony, 
Hendl. RCA Victor LSC 2396 stereo 
(b) Clara Haskil; Orch. des Concerts 
Lamoureux, Markevitch. 

Epic BC 1097 stereo 
(mono: LC 3726) 

Often it is plain difficult to find any useful 
words with which to compare two audible per- 
formances of a piece of music (especially when 
there are five or six more discs of it in the 
offing, waiting to get in on the act). I played 
these two (putting aside the others -two at a 
time is my maximum, mostly) and I enjoyed 
both. Neither one is in any way bad, or even 
substandard. 

But the young Graffman is better than one 
would expect -since he was the prizewinning 
type a few seasons ago and subject to all the 
pressures and publicity that this implies. He 
is, nevertheless, an excellent young musician 
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and seems particularly comfortable and at 
home in this classic Beethoven. RCA does a 
fine job of balancing and recording his piano, 
too. Why the orchestra is under Walter Hendl 
instead of the regular Chicago conductor, 
Reiner, I don't know ; maybe Reiner was some- 
where else. Just as well, perhaps, for Hendl's 
accompaniment is just what it should be and 
not more, as it could be under the potent 
Reiner leadership. 

As for the divine Clara Haskil, of a much 
older generation, I found her for some reason, 
a bit less convincing than in her superb and, 
Indeed, inimitable Mozart and Beethoven cham- 
ber music. She is not a large -scale pianist, 
I'd say, for one thing; her strong points are 
in the greater subtlety of small -scale ensemble, 
where she is a true queen. I wonder, too, 
whether that frail little creature just isn't up 
to the rigors of a full -scale Beethoven concerto 
these days? It could be. In any ease, her piano 
has a somewhat coarser tone in the recording 
than has Graffman's and is recorded rather 
uncomfortably close for a concerto. 

On the whole, to my surprise, I think I pre- 
fer the Graffman. 

Haydn: Symphonies Nos. 103 ( "Drum 
Roll "), 104 ( "London "). Orch des Concert 
Lamoureux, Markevitch. 

Epic BC 1096 stereo 
(mono: LC 3725) 

The brooding, intense Markevitch, a con- 
ductor who is always honest and never does 
a potboiler job of any sort, is no man for 
Haydn. His Tchaikowsky, judging from the re- 
cent "Romeo and Juliet," is terrific, because 
of the combination of discipline and driving 
intensity -no slap -happy sentiment for Mar- 
kevitch. 

But Haydn is an altogether different com- 
poser. Scherchen has shown us that Haydn 
can take much Romantic intensity of a sort. 
Beecham knows the peculiarly quizzical, half - 
humorous, saintly seriousness of this master. 
Markevitch is all impatience and furor, in- 
tense outwardly where Haydn's intensity is an 
inner one, a part of that ineffable calmness 
of spirit which is so profoundly reflected in 
his musical expression. 

I'm an ardent Markevitch fan -but not 
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here. I'm an ardent fan, too, of French or- 
chestral playing, in its rightful place. (So 
they play out of tune? Part of the French 
style!) French Haydn, again, is somehow ner- 
vous, superficial, un- serene, even without the 
added Markevitch intensity. Nobody really 
knows how it actually sounded, of course, in 
Haydn's day. But we can estimate, in terms 
of our own expression. It shouldn't sound like 
this. 

RECITAL 
Aksel Schiotz singing Schubert, Bellman, 
Wolf, Brahms. Paul Ulanowsky, pf., Rich- 
ard Dyer -Bennet, guitar. 

Dyer- Bennet stereo (1) 

The self -styled modern minstrel, Richard 
Dyer Bennet, has produced nine of his own 
records with the assistance of engineer J. 
Gordon Holt, well known at High Fidelity 
magazine and, now, Weathers Industries. Here 
Mr. Dyer -Bennet for the first time goes 
afield, to accommodate the greatest Danish 
singer of the last twenty years, Aksel Schigtz, 
who lost his tenor voice after a brain disease 
and has found a new voice again as a bari- 
tone, here in the U. S. The earlier Schigtz 
recordings have been collectors' items for 
years. 

The present Schlotz is, of course, primarily 
a wonderful musician, who conveys the sense 
of Schubert and Wolf via an expressive but 
now small baritone, edging into uncomfortable 
sound in the high notes. Doesn't matter, If 
you know the music and can appreciate this 
artistry. The superb accompanist Paul Ulan - 
owsky is an equal partner on the top level 
here. 

The Bellman songs are a sort of Swedish 
Stephen Foster type, ultra -popular in Scan- 
dinavia. Dyer- Bennet does the accompani- 
ments on his guitar. As for the Holt stereo 
sound, it is ultra -real and as of an intimate 
concert stage. Well done, if almost clinical 
in its analysis of the present Schigtz vocal 
powers. 

Dupré at St. Sulpice, Vol. 4: Bach. (Six 
Schuebler Chorales, Fantasias in C Minor, 
G Minor). 

Mercury SR 90230 stereo 
This continues the stereo organ records 

Mercury has made of the great French organ 
at Saint -Sulpice in Paris with the well -known 
Marcel Dupré, one of the last of the old 
school of French organists. The sound is real- 
ly lovely of its sort and -thanks to ingenious 
miking- probably clearer, more intelligible 
musically, than this very same organ can 
ever sound in the "live" situation. That is 
because the mikes were hung up in the vast 
space of the church at an optimum point. 
where no human being could ever listen, out in 
front of the organ pipes in mid -air. It would 
be nice to listen up there, hung in a basket; 
but for most of us the height would prove 
entirely too terrifying. Mercury's stereo sub- 
stitute is easier, by far. 

Bach on these big French monster organs, 
in the French style, is not very satisfactory 
for those of us who have heard the composer 
on his own style of organ, the so- called clas- 
sic or Baroque. This sound is too big, too 
blurred, too heavy. But in some of the music 
the dignity and solemnity is excellent -the 
Fantasia in C Minor, first on the record, for 
example. Very fine stereo pickup, definitely 
optimum in stereo terms. 

Malcolm Frager, Pianist. (Prokofieff: Con- 
certo No. 2, Op. 16. Haydn: Sonata No. 
35 in E Flat.) With Paris Conservatory 
Orch., Leibowitz. 

RCA Victor LSC 2465 stereo 

I found this young pianist just as RCA 
describes him, a remarkably intelligent and 
perceptive prizewinner who plays both the 
noisy Prokofieff and the relatively delicate 
Haydn sonata with style and lots of musical 
understanding. But I still have to object to 
the RCA approach to this sort of thing. 

Is this "Let 'em eat cake "? Not even a 
word of any sort about Prokofieff's very tough 
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music on this record jacket (nor anything 
about a good orchestra and a very knowing 
conductor). Everything Is about RCA's latest 
scoop, Mr. Frager. Does RCA assume that 
Just because Mr. F. won The Queen Elizabeth 
prize the average man is going to sit down 
and listen to one of the most difficult con- 
certos in the entire literature with a beaming 
smile of joy upon his self -satisfied face? 
Evidently RCA counts on that very thing 
and thus is probably right. But I call It 
unfair to good ears. And to poor ears. 

The plain fact Is that this early concerto 
is from the first and noisiest of Prokoßef 's 
periods (1913), a driving, heavyweight piece 
that is closely related to the "Scythian Suite" 
of the same time, and though it is a fine 
work of its type, its unremittingly tortured 
dissonance (sounding rather old fashioned 
today), its complex, persistently pounding 
texture, the floridly elaborate plano part, 
all make for a decided lack of easy impact 
upon the average ear. Very long, very noisy. 
It's safe to say that on its own merits, this 
piece would not sell a handful of copies per 
year in the open market. (It has received just 
one earlier recording that I know of, a rela- 
tively ancient RCA Victor job out of Boston). 

And yet this disc was "rushed" to the 
stores, I can guess from its get -up, to cash 
in upon the young pianist's sudden fame. 

Well. OK, he's good all right. But "caveat 
emptor," let the buyer beware. Serve you 
right if you buy it on faith -in publicity - 
and find the stuff is 'way out, for you! 

Opernarien und- duette- Pierrette Alarie, 
Leopold Simoneau. Radio-Symphonie-Or- 
chester Berlin, Schoenen. 

Deutsche Gramm. LPM 18593 mono 

Dou't gulp at the German title, above, on 
an album of French and Italian opera ex- 
cerpts sung by two Canadians! It's merely 
normal for LP these days: the record is im- 
ported in its original European soft jacket 
with notes on the back in four languages. One 
LP world, more or less. 

Alarie and Simoneau are husband and wife, 
though they started their respective careers 
independently. Strange, bow similar are their 
present styles and even their vocal traits 
Both of them sing anything and everything, 
but in spite of predominantly American train- 
ing they are most easily suited to the French 
school of singing performance and do best in 
that area: both have the typically bright, 
slightly nasal -colored production that is a 
specialty of the French school. 

And both, oddly, have the saine general 
difficulty with the vocal apparatus, though 

it manifests itself differently. Marie has 
trouble getting started -she swoops badly 
up to the beginning notes of many a phrase; 
but once under way, her vocal line is ac- 
curate, pure, and arises easily to very high 
notes. Simoneau, a high tenor, bas a peculiar 
way of straining every so often at his higher 
notes, as though about to crack into falsetto 
(though this he seldom actually does). It is 
merely the emotional threat of it that we 
hear and, interestingly enough, it serves as 
an aid to greater eloquence and power. Like 
the implicit sob in a blues singer's voice! 

These duets, Italian on one side and French 
on the other, suffer a bit from the vocal 
idiosyncrasies of the pair but the general 
level is high, the performances earnest and 
musical, the material relatively fresh. I liked 
the French music best, for all its sentiment. 

STEREO FOR THE MODERNS 
Copland: The Second Hurricane (1937). 
Soloists, Chorus, High School of Music 
and Art, New York, N. Y. Philharmonic, 
Bernstein. 

Columbia MS 6181 stereo 
This is a moving little documentary aril. 

incidentally, a superb example of stereo dra- 
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maticx. It is inconceivable as a recording with- 
out stereo and, indeed, I see no indication of 
a mono version on the cover, as is Columbia's 
usual practice. Good! 

The high -school opera was composed in 
1937. at the height of Mr. Copland's "popular" 
period, as an attempt to write opera in an 
American Idiom for American young people. 
Today it is in a good many ways dated, al- 
most quaintly -how this music reeks of the 
mid -thirties in its jazzy, "New Deal" sort of 
language! I can't help thinking of "Pins and 
Needles" and the "CCC kids," the Chrysler 
Building, Mayor La Guardia in New York .. . 
but let that pass ; the significant thing is that 
here we have a batch of accomplished 1960 
high- school kids singing this work with tre- 
mendous enthusiasm and understanding, a 
testament to its relatively eternal appeal to 
those for whom it was intended. 

And we have another phenomenon here, of 
our age too -Leonard Bernstein, conducting 
the music and also (through the left speaker) 
acting as an obviously enthusiatic narrator, 
speaking folksy high -school English to an ob- 
viously American audience. What previous 
Philharmonic conductor could talk like this? 

It was clearly a great day when Copland 
pulled off this American operetta. For though 
It is not of our time, it surely ranks as a 
pioneer venture, scarcely surpassed since, in 
reconciling the older operatic traditions with 
ordinary Americanism. Pulitzer prizes have 
been won by "American" operas not half as 
original nor as Interesting. It's a wonder, 
you'll agree when you hear this, that Copland 
didn't go on to write some top -notch Broad- 
way musicals. Bernstein did -and that is 
clearly why he takes such pleasure in pro- 
ducing this piece, whlchc led straight into his 
own work in such stage shows as "West Side 
Story." The performance, by the way, hon- 
ored Copland's 60th birthday in 1960. 

The plot is pretty thin -a batch of kids 
are sent out to do relief work after a hurri- 
cane and get marooned on a hilltop in the face 
of a second hurricane. They fight like kids at 
first, then "get together" in the face of danger 
and come through happily ; the background 

eemineut is vin n kids' novas (on the right), 
alternating with Bernstein's comment on the 
heft, and the kids themselves are spaced out 
between your speakers, sometimes singing 
sometimes talking; the orchestra is all around 
and about. 

This was before the hurricanes of the 
1950's, but the kids in my Connecticut town 
did exactly this sort of relief work after hur- 
ricane Diane. It was before the era of guitars 
and folk song, too -these opera kids keep up 
their nerve by singing some preposterous stuff 
about General Burgoyne, whereas ours would 
have a hundred authentic folk songs memor- 
ized and ready to sing, even minus guitars! 
Time marches on. 

Bartok: Deux Images, Op. 10 (1910). 
Brahms: Hungarian Dances. Vienna Sym- 
phony, Tibor Paul. 

Epic BC 1053 stereo 
It's getting so that whenever I see Hun- 

garian music with the name Tibor attached, 
I sit up and take notice. There's Tibor Serly, 
for instance, who does a splendid job on his 
friend Bartok's music. . 

This is a splendid set of performances, re- 
minding me, as I listened, that less than fifty 
years ago (and until after this music was 
composed), Vienna and Budapest were still 
parts of one kingdom. In both the Bartok and 
the Brahms -gypsy music of the Nineteenth 
century and the true Hungarian peasant music 
absorbed into Bartok's idiom -the playing by 
this Viennese orchestra is wonderfully at ease, 
natural, clearly right. The rapport must be 
not only with the muslo but with the con- 
ductor whose name is Tibor. Iie's good, for 
these works. 

This is early -middle Bartok, a big dual 
piece, the first still romantic (though dis- 
sonant) and vaguely evoking Debussy, as of 
the French title, the second a marvelously 
peppy big orchestra essay on a batch of zippy 
Hungarian -style dance tunes. It's the best of 
the early Bartok and ought to be a lot better 
known. Brahms wrote his gypsy stuff at echt- 

Hungarian folk music in classical guise, but it 
still comes off as music, when played with 
such style as this. 

Bartok: Music for Stringed Instruments, 
Percussion and Celesta (1936). 
Martin: Petite Symphonie Concertante for 
Harp, Harpsichord and Two String Or- 
chestras (1945). Soloists, Leopold Stokow- 
ski and His Symphony Orch. 

Capitol SP8507 stereo 
For those with really competent stereo 

equipment (which includes rightly spaced 
separate speakers and a symmetrical room lo- 
cation), this disc is a revelation in the use 
of stereo to enhance the sense of musical re- 
production. It is a right-left recording, to be 
sure: both pieces feature two string orchestras, 
on each side, plus assorted solo sounds in the 
middle. But this is no crude ping -pong stereo! 
Indeed, it is safe to say that neither of these 
works can possibly be realized in recorded 
form without the stereo spacing that places 
the instruments in the spatial contrast the 
music requires. 

The Bartok, one of the most dazzling works 
of his tremendous late period, is increasingly 
fascinating to us in this day of furious ten- 
sion -for it is an incredible display of musi- 
cal intensity, of virtuoso instrumental color 
and performance. There are sounds here you 
will always remember -and hear nowhere else 
on earth. The solidly craftsmanlike string 
counterpoint is set off against violent, high-- 
tension percussion, from the ominous roll of 
a sliding -pitch typanum to the irregular tweak 
of a single xylophone block, the wailing glis- 
sando of a high violin (balancing the kettle- 
drum's slide), the curious sound of the celesta, 
an explosive piano, a cogently rhythmic harp. 

The Martin is a milder work but of a re- 
markable similarity (both had first perform- 
ances by the same players and conductor, in 
Basel) in outward shape -and even the prin. 
cipal themes of each are oddly similar. Mar- 
tin's two orchestras spread out in the rear; 
in front are harpsichord, harp, and a bit fur- 
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ther back, piano, as a strange but expertly 
treated solo group. This music, of the same 
generation in Europe, is perhaps more aca- 
demic, yet owes much to Bartok. There is a 
distinct similarity at times to the harpsichord 
concerto of De Falla in the treatment of that 
instrument and I can think, in another way, 
of the wry, though polished and conservative - 
modern music of Walter Piston in this coun- 
try. 

Capitol's stereo technique is endlessly inter- 
esting here. The large, resonant hall pulls the 
disparate elements tobgether and imparts a 
superb "wall bounce" liveness in stereo, as 
well as a huge and impressive sound to the 
music. Tile solos are close, but never spatially 
out of touch with the background instruments 
in the whole tonal "picture." A part of an 
hour with this record is a study worth every 
stereo doubter's time. 

Stokowaki's conductorial touch is a bit 
heavy for these works, especially the ebullient 
Bartok, which can double as a chamber work 
(with solo strings, one to a part, in a small 
space) anti was so recorded in a notable 
earlier Capitol 10 -inch LP of many years back. 
"Ills" orchestra works hard but is occasion- 
ally rough at the edges in this very tough 
playing assignment. Still and all, Stoky may 
lean to old -fashioned molasses but his music 
is never unmusical. It is far from that, here. 

Bartok: Concerto for Orchestra. New York 
Philharmonic Bernstein. 

Columbia MS 6140 stereo 
(Mono: ML 5471) 

I can't say more for this new Bartok than 
that it shows again the peculiarly boyish, en- 
thusiastic, almost lovable sincerity that, some- 
how, Bernstein manages to transmit through 
his hard- boiled New York players, in recording 
after recording. The Bernstein version of this 
piece accents his two special fortes, the snazzy 
modern- there's plenty of that in it -and the 
wryly expressive, which is also featured in the 
music. This is nowhere near as powerful and 
economical a reading as the famous Fritz 
Reiner way of doing it and I still prefer that 
as the best of all. But Bernstein also avoids 
nicely the late -Romantic Brahmsian lack of 
humor that Ansermet gives it. Not Bernstein! 

The piece is a natural for hi fi and even 
more for stereo, with its orchestra -of- soloists, 
in solo parts, pairs, groups, dialogues a riot 
of orchestral color and melody. 

Ravel: Piano Concerto in G; Piano Con- 
certo in D for the Left Hand. Samson 
Francois; Paris Conservatory Orch., Cluy- 
tens. 

Angel 535874 stereo 

This all -French performance of the two 
Ravel concerti out of the Gershwin era (he 
was enormously impressed by Gershwin upon 
his visit to America, and the response was 
the saine on Gershwin's part) has a curiously 
tan- French sound to it. Somehow, I keep 
thinking of Rachmaninoff here, both In the 
highly temperamental playing of Francois on 
his tremendous piano (as recorded) and in the 
heavily tempestuous sound of the orchestra's 
performance. Only the snazzy last movement 
of the "G Major (two -handed) Concerto" be- 
gins to loosen up into the properly razor -edged 
brilliance that is always Ravel's. 

The stereo sound is perfectly enormous. I've 
never heard a piano so big, up in the fore - 
ground, nor an orchestra seem so vast and 
yet so immediate, on all sides. Musically I'm 
not enthusiastic about this particlar effect 
for the music in question, which is from the 
dry days of 1930 and 1931 (M. Francois 
was then 7). But for those who aren't too 
worried about M. Ravel himself. the sound 
is surely a gorgeous one. 

FUN FOR ALL 
Johann and Josef Strauss: Waltzes and 
Polkas. Boys' Choir of Vienna, State 
Opera Orch. 

Omega OSL -38 stereo 
These must be the "Wiener Snengerknaben ", 

if I get the spelling right, that in earlier 
(Continued on page 57) 
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*MODEL SA -40 
40 -watt stereo preamp -amplifier in 
kit form. Harmonic distortion, less 
than 0.5% 14 controls. Hum and 
noise inaudible. 
MODEL SA -40 -Kit $ 79.95 
MODEL SA -40W -Wired $129.95 

MODEL ST -45 
AM -FM SIMULCAST stereo tuner in 
kit form. Sensitivity -2 pv for 30 
db quieting. MPX facilities. 
MODEL ST -45 -Kit ........$64.95 
MODEL ST -45PA - Semi -Kit, with 
AM and FM tuner sections wired, 
prealigned and calibrated..$99.95 
MODEL ST -45W- Wired, aligned, cal- 
ibrated, ready to operate.$134.95 

MODEL ST -35 
FM TUNER KIT. Sensitivity, 2 Av 
for 30 db quieting. Easily adapted 
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MODEL ST -35PA - Semi -Kit, tuner 
section wired. prealigned 469.95 
MODEL ST -35W- Wired, aligned, cal- 
ibrated, ready to operate .,$89.95 
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$59.95 

MODEL 1-2F- walnut, furniture -fin- 
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MODEL L -1 

ULTRA- COMPACT SPEAKER SYSTEM 
SEMI -KIT. Excellent sound in mini. 
mum space. Response, 50 to 14,000 
cps. 151/2" W x 91/4" D e 81 /2" H. 
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walnut $24.95 

At ledding ht 
fi dealers and electronic dis- 

tributors 
tritu line of 

here you can also see the corn - equipment kits,PACO 
test, marine and ham 

For comp /ete cata /og, write: 

ELECT©CJvCO., 
Kit Division of 

INC. 
PRECISION 

Appa.atoo Company, Inn. 70 -31 84th Street, Glendale 27, Le I.. N. Y. (Subsidiaries of PACOTRONICS, Inc/ 

47 

www.americanradiohistory.comAmericanRadioHistory.Com

www.americanradiohistory.com


CHARLES A. ROBERTSON* 

STEREO 
The Count Basie Story Roulette SRB -1 
Joe Williams: Just The Blues 

Roulette SR52054 
Count Basic: String Along With Basie 

Roulette SR52051 
The exact day in 1935 when Count Basle 

assumed the mantle of leadership at the Reno 
Club in Kansas City seems to have eluded 
jazz historians. Raymond Horricks failed to 
pinpoint the date in his book -length survey 
of the band, and Leonard Feather Is no more 
successful at penetrating the mists of memory 
in the informative brochure prepared to sup- 
plement the two records which make up "The 
Count Basle Story." Nor does either chronicler 
reveal when the youth from Red Bank, New 
Jersey, made his professional debut, though 
Feather unearths one ancient photograph 
showing a nineteen -year -old Basie as pianist 
In a 1923 vaudeville group soon after the start 
of his career. So, having produced these three 
albums to account for the leader's silver anni- 
versary, Roulette can do a little research of 
its own and look forward to marking the 
pianist's fortieth milestone in a year or so. 
And lest anyone forget, a sixtieth birthday is 
due in four years. 

Starting off with a dazzling review of the 
great numbers which the early band thought 
up in its first decade of existence, the present 
occasion affords Basie followers ample cause 
for celebration. Frank Foster, who reworked 
the original versions to fit current personnel, 
takes advantage of slightly enlarged sections 
to extract a fuller sound and give new im- 
petus to familiar riffs. Stereo also works its 
wonders in relaying the deeper ensemble voic- 
ings, permitting older fans to discover sub - 
leties of dynamics and expression not conveyed 
on previous recordings. It almost makes up 
for the sense of anticipation that was felt 
when each new Basle creation arrived in the 
stores long ago. 

When Basle reorganized the band in 1951, 
he also concentrated on building a fresh stock 
of arrangements and many older tunes were 
dropped from the book or given new treat- 
ments. As Marshal Royal, the present deputy 
leader, points out : "The emphasis in the old 
band was essentially on soloists ; now It's 
more on ensembles and the soloists are some- 
times secondary. There was more emphasis on 
highness then and there's more on depth to- 
day ; as a result the voicings in the arrange- 
ments are spread wider and of course there are 
five saxes instead of the original four, and 
seven brass instead of six." 

Besides restoring fellow soloists to full 
prominence, Foster also prevails upon his em- 
ployer to stretch out and play the blues in the 
Kansas City style on Red Bank Boogie, and 
Rock -A- Bye- Basie. The leader's short piano 
introductions, superbly phrased as always, 
are on open invitation to dance and invariably 
lead Into tempos that are irresistible. Rather 
than just an attempt to recapture the past, 
each number becomes a live and valid pro- 
jection of today's band due to his presence. 
Perhaps he will even begin to collect royalties 
on some of the twenty -three titles listed. 

782 The Parkway, Mamaroneck, N. Y. 
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lVhen the band was first getting on its feet, 
Basle agreed to do two -dozen sides outright 
for $750. Several of these 1937 -38 classics 
are reclaimed for the first time since then and 
should finally start paying dividends. 

Foster splits tenor -sax assignments with 
Billy Mitchell, but stakes out his own claim 
on Lester Leaps In. Joe Newman handles the 
majority of trumpet solos, while Henry Coker's 
trombone is featured on Dtckie's Dream. Gus 
Johnson deputizes on drums for Sonny Payne 
during the Joe Williams vocals on Boogie 
Woogie, and Sent For Your Yesterday. Marshal 
Royal assumes the clarinet part on Blue And 
Sentimental. Due respect is paid to the crea- 
tors of the originals in every case, right down 
to the uninhibited spirit which characterized 
the early band. 

Feather's account touches lightly on facts 
available elsewhere, but is rich in personal 
recollections and anecdotes about the leader. 
Several rare photographs decorate the text, 
and the twenty pages provide a new genera- 
tion with a fine introduction to the historic 
tunes. The generation that grew up with them 
should need no encouragement to relive the 
experience time and again. 

Joe Williams, who is scheduled to part 
company with the Basle band and set out on 
his own shortly, salutes the boss with one of 
his best blues programs. The question is 
whether he will miss the pianist or Al Grey 
moat. The blues singer once found Grey's ribald 
trombone interjections upsetting, but now they 
form a team that is umnatched in Mean His- 
treater, and Night Time Is The Right Time. 
Williams is generally more flexible under his 
prodding and should seek out another master 
of the plunger mute as a future partner. Basie 
switches to organ on a mellow sounding Keep 
Your Hand On Your Heart, one of three Big 
Bill Broonzy tunes included. 

While Basle has scarcely spent the last 
twenty -five years learning to play with a 
string section, he adds that laurel to his col- 
lection at last. A propensity to swing on all 
occasions and an unfaltering touch allows 
him to carry out the project in fine style. 
Basie recorded with strings back in 1995, but 
the date foundered because the whole band 
was involved. The leader's plano shares the 
spotlight this time with tenor -sexists Ben 
Webster and Illinois Jacquet, while Andy 
Bitzgerald assists on bass flute. George Wil- 
liams and Quincy Jones are responsible for 
the arrangements, with Jones contributing the 
pensive Blues Bittersweet, and the strings 
never get in the way. Jimmy Jones pens the 
other original, Stringing The Blues, but Basie 
meanders for the most part along such fa- 
miliar paths as Summertime, These Foolish 
Things, and She's Funny That Way. 

The choice of a mood album to crown Basie's 
achievements may seem ironical to some, but 
the real irony lies in climbing sales figures. 
Basie appears to have united jazz fans and 
buyers of mood music on a common ground. 

Firehouse Five Plus Two: Dixieland Favor- 
ites Good Time Jazz S10040 
Phil Napoleon: In The Land Of Dixie 

Capitol 5T1428 
Dixieland stalwarts from opposite coasts 

parade, all in the sprightliest of stereo, to a 

beat that is adaptable to Saturday night 
dancing or mundane chores about the house. 
Traditionalists also will enjoy moments of 
satisfied listening, especially when Fire Chief 
Ward Kimball orders George Probert to take 
bis time over King Oliver's Canal Street 
Blues. Probert's expressive soprano -sax solo 
demonstrates once again that soul music, in 
spite of current promotion schemes, dates 
from a long way back. No wonder his skill is 
also employed by Harry Partch, the forty -three 
tones -to -the- octave contemporary composer and 
fellow Californian. The entire company re- 
sponds with characteristic goodwill on Oliver's 
Doctor Jazz. and Workingman Blues. In fact, 
attention to the absorbing art of ensemble 
playing causes the customary 'Minks with 
sirens and flrebells to be forgotten until the 
concluding That's .4 Plenty. 

Phil Napoleon, stepping out the second time 
on Capitol, turns in another vigorous per- 
formance, even though lie was brought up on 
Boston baked beans rather than Memphis 
mint julep. Blessed with the sane staying 
powers as Red Nichols, his constant competi- 
tor, the veteran trumpeter pumps new life 
into Dardenella, Runnin' Wild, and Sensation. 
Assisting In the operation are clarinetist 
Kenny Davern, trombonist Harry di Vito, and 
an accomplished engineering staff. Napoleon 
also is encouraged to dip into his bag for 
Anything, and Just Hot, tunes he had a hand 
in writing for a more venerable Memphis Five. 

Marty Grosz: Banjo At The Gaslight Club 
Audio Fidelity AFSD5933 

Garry Sherman: Percussion Goes Dixie- 
land Columbia CS8337 

Although the newest brands of stereo polish 
are applied, the patina achieved on both pro- 
grams dates back to ancient, unadulterated 
dixieland hokum. Marty Grosz, who is the 
son of the artist George Grosz, has previously 
demonstrated his talents on unamplifled guitar 
while recording with groups from the Chicago 
area. To entertain members in good standing 
of the Gaslight Club, be becomes the principal 
soloist and turns to the crisper, more robust 
sounding banjo. No electric guitars, vlbra- 
harps, or other electronic marvels are allowed 
to pass through club portals. Grosz is enough 
of a marvel himself on such relics as Rufus 
Rastas Johnson Brown, Hello My Baby, and I Had A Dream Dear. His unidentified Gas - 
lighters remain pretty much in the back- 
ground, while stereo deals them straight across 
the board with a happy banjo sound In the 
center. 

Garry Sherman stands In front of an octet 
of rampaging dixielanders, a spot where even 
Paul Whiteman hesitated to tread. The young 
New Yorker's arrangements follow the current 
vogue for scattering percussive effects back 
and forth across the stereo stage, causing 
him to double as conductor and cue In klaxon 
horns, Chinese gongs, temple blocks, and other 
paraphernalia. Chasey Dean heads the pack 
on clarinet and bass sax, but the extraneous 
noises are pure hokum on such tunes as In 
My Merry Oldsmobile, I Hear Music, and 
Trolley Song. 

Donald Byrd: Fuego 
Blue Note ST84026 

The extent to which a quartet or quintet 
is benefited by stereo depends largely upon 
how well the players are matched. If one of 
the group should never have been invited to 
the studio in the first place, the error is com- 
pounded and becomes more evident in stereo. 
When the Ideas and tonal qualities of all con- 
cerned fit together, stereo aids greatly in 
bringing the fact home to the listener in 
minutest detail. Donald Byrd and Jackie 
McLean developed along similar lines at about 
the sane time and share identical views. 
Their collaboration on a series on recordings 
has molded a balanced team, as effective as 
any in jazz, and stereo versions of the joint 
efforts are worth seeking out. 

Top billing usually falls to the one taking 
credit for the bulk of the writing. In this case, 
Byrd assumes full responsibility and several 
themes deserve more than passing notice. 
Byrd plays B -flat piccolo trumpet this time, 
but the mellower tone is noticeable only dur- 
ing his tender solo on Lament. When com- 
parisons are made with his work of three 
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Pictures at an exhibition and the new ADC -1 Stereo Cartridge 

What gives some people a special sensitivity to the 
world around them -to the things they see, feel and hear? 
What makes them respond to subtleties of sound that 
escape all but the most sensitive ears and feelings? What- 
ever the explanation, the new ADC -1 stereo cartridge 
was specifically designed for them. 

For such people, the promise inherent in the ADC -l's 
physical features is impressive -minimum compliance of 
10 x 10' cros. /dyne, .5 milligram dynamic mass, ability 
to track at less than 1 gram. But the feature that makes 
people want to own the ADC -1 is its ability to reproduce 
sounds that escape less sensitive ears. 

AUDIO JANUARY, 1961 

Listen to a favored record played with the ADC -1... 
The experience will startle and please you. Your record 
will come alive, revealing brilliant highs and thunderous 
lows free of distortion. You'll hear subtleties of timbre 
and tone you never suspected were in it. 

Play that record again and again. Notice that the sound 
continues to be reproduced at the same fine level; the 
ADC -1's light tracking force reduces wear to the van- 
ishing point. 

The ADC -1 stereo cartridge is at your dealer's now. 
He will be glad to demonstrate this unusual new pickup 
for you. Audio Dynamics Corp./1677 Cody Ave., Ridgewood 27, N.V. 
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KNIGHT® 
A P R O D U C T O F ALLIED RADIO 

the fastest growing name in hi -fi 
because people who appreciate integrity in design 
and manufacture and who appreciate value, 
recognize these qualities in Knight fine products 

KNIGHT High Fidelity Tuners...from 
$49.95 to $139.95...all with Cathode 
Ray Tuning Indicators... See the new 

KN150 Deluxe FM Tuner with 
unique multiplex indicator, exclusive 

Dynamic Sideband Regulation and 
1 microvolt sensitivity 

KNIGHT High Fidelity Amplifiers 
...from $39.95 to $169.50... 
See the new KN775 75 -Watt 
Stereo Amplifier with such new 
features as front panel headphone 
jack, Monitor control 
and Separation control 

KNIGHT High Fidelity Tape Recorders 
...from $86.95 to $249.95... See 
the new KN4300 featuring dual 
illuminated VU meters and complete 
stereo record and playback facilities 
with 3 speeds and IA track 
and '/2 track all in one unit 

KNIGHT High Fidelity 
Cabinetry... from $34.95 to 
$129.95...Choose from the 

world's largest selection... 
striking new Room Divider 
Sets...beautiful American 

Colonial, French Provincial and 
Danish Modern Cabinets 
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KNIGHT High Fidelity 
Speakers...from $9.95 
to $124.50... See the 
wide selection of 
speakers with magnet 
weights up to 61/4 lbs. 
..Choices include 

Polyethylene Foam 
Cones, American made 
Electrostatics and 
exclusive die cast 
frames...All with 
verified specifications 

EASIEST TERMS: Only $5.00 down 
(or less) on orders up to $200: up 
'o 24 months to pay 

products of and 
unconditionally guaranteed by 

ALLIED RADIO 
?- 

ALLIED RADIO, Dept. 196 -A1 
loo N. Western Ave., Chicago 80, I11. 

O Send FREE 1961 Catalog featuring the complete li e of money. 
saving KNIGHT products and the world's largest selection of 
hidi equipment. 

FREE 
1961 Catalog 
featuring 
everything in 
hi -fi and 
electronics 
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years ago, Ityrd now not only shows maturity 
but fire, as the title tune both indicates and 
provides. McLean's alto -sax solos are fluent 
and assured, and they probe the blues deeply 
before turning to a happier gospel shout on 
the rousing Amen. Duke Pearson, piano, Doug 
\Catkins, bass, and drummer Lex Humphries 
complete the quintet. 

Jimmy Heath: Really Bigl 
Riverside RLP1188 

The second of Riverside's efforts to build a 
catalogue of big -sounding bands that operate 
with the ease of small groups enlists the 
talents of Jimmy Heath as improvisor on tenor 
sax, composer, arranger and supervisor. Un- 
like Johnny Griffin, who absorbed most of the 
solo space on the initial LP, Heath shares 
honors with a liberal hand, assigning a pri- 
mary role to Clark Terry, former kinkpin of 
the Ellington trumpet section. The Adderley 
brothers assist, while drummer Albert and 
bassist Percy, Heath's own brother's, lend 
moral support. Trombonist Tom McIntosh 
contributes the scorings of Bobby Timmons' 
Dat Dere, and Heath's original The Picture 
Of Heath. 

Not the least of the program's accomplish- 
ments is the return of the unexpected to big 
band sound. Both Griffin and Heath manage 
to keep the ten pieces at their disposal mov- 
ing, and interest never wanes for long. While 
neither aims for the perfection of an organ- 
ized band or concert group, each has his meth- 
ods for avoiding monotony. Heath finds a 
place for his ballad style on My Ideal, and 
Green Dolphin Street. Engineer Ray Fowler, 
however, avoids tricks and the stereo is always 
pleasantly predictable. 

Art Pepper: Gettin' Together 
Contemporary S7573 

After having met the 1957 Miles Davis 
rhythm section at a previous session for Con- 
temporary. Art Pepper gets together with the 
present team for comment on happenings dur- 
ing the interval between. As the only member 
of the original trio to revisit the west coast, 
Paul Chamber opens the discussion with a 
dexterous example of bass playing on Whims 
Of Chambers. Pepper shows the results of 
listening to Tltelonious Monk, both on 
Rhythm- A -Ning, and when telling about the 
family pet on his own Bijou The Poodle. 
Conte Candoli, his partner at the Lighthouse, 
adds a few remarks on trumpet. Pepper also 
notes the rise to prominence of a fellow alto - 
sexist, slipping in a few wry phrases to indi- 
cate that he knew Ornette Coleman locally 
before the great discovery was made. 

Pepper is happiest over an introduction to 
pianist Wynton Kelly, and their joint conver- 
sation on Softly, As In A Morning Sunrise. 
or the trade secrets of handling a ballad, are 
definitely worth overhearing. Their subjects 
are Why Are We Afraid?, a piece Pepper 
plays in the movie "The Subterraneana," and 
Diane, a theme created for his wife and not 
Jack Teagarden's heroine. By way of summing 
up, drummer Jimmie Cob sets a leisurely pace 
on an ad -lib blues, allowing Pepper to switch 
to tenor sax and ask when Sonny Rollins is 
coming out of retirement. Stereo brightens 
the verbal exchanges. 

Dave Bailey: One Foot In The Gutter 
Epic BA17008 

The soul bandwagon is capacious enough to 
hold all the musicians record companies are 
trying to push on board, but a few strolling 
groups should be left to march on the pave- 
ments. Despite a soul billing blazoned on the 
liner, the sextet assembled here seems able to 
walk as well as ride. It engages in the same 
sort of studio jam session as Prestige staged 
to produce the LP titled "All Morning Long," 
before soul was a commodity to be vended 
about. With no one to hold a stop watch on 
soloists, a Clifford Brown theme on the blues, 
Sande, is ventilated for nearly twenty -one 
minutes. Dave Bailey, the drummer who 
planned the date, works on the theory that an 
invited audience gives an extra lift often miss- 
ing in the studio. Record buyers may soon 
find the applause after every solo sounding 
forced. The paying customers at in- person 
club dates usually wait until the end. How- 
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ever, the party atmosphere is here for those 
so inclined, and stereo brings it into full play. 

The album is titled for a Clark Terry orig- 
inal, on which the trumpeter taps blues and 
gospel roots with greater accuracy and rever- 
ence than many writers now working with 
similar material. Terry's exchanges with 
trombonist Curtis Fuller are especially fertile, 
while Junior Cook on tenor sax, Horace Parlan 
on piano, and bassist Peck Morrison have 
ample room to speak freely. Thelonious Monk's 
Well You Needn't, the third and last tune, 
also receives extended treatment. 

Will Bradley and Johnny Guarnieri: Live 
Echos Of The Best In Big Band Boogie 

RCA Victor LSP2098 
As popularized by the big bands of the late 

'30s and early '40s, boogie -woogie was already 
Just an echo of the piano style founded a 
decade or so before. The records sold millions 
of copies, however, and few dancing couples 
were unaware of the names and histories of 
Meade Lux Lewis, Albert Ammons and Pete 
Johnson. Will Bradley, who gleaned his share 
of the profits with Beat Me Daddy, knows all 
the deadfalla a band meets while attempting 
to swing and play eight to the bar. Ray Mc- 
Kinley's drumming kept the old band from 
sounding sluggish, and a new partnership 
with Johnny Guarnieri, a Benny Goodman 
and Artie Shaw alumnus, fills the bill today. 
Guarnieri's piano interludes enliven a dozen 
boogie specialties made famous by Tommy 
Dorsey, Earl Hines, Count Basie, Bob Crosby 
and other bandleaders. Bradley's easy trom- 
bone style also helps, and Clancy Hayes comes 
in for the vocals. With a further assist from 
stereo and Charles Shirley's faithful tran- 
scriptions of the original versions, the echo 
sounds loud and clear. 

Charlie Shavers: Here Comes Charlie 
Everest SDBR1108 

Billy Butterfield: Billy Blows His Horn 
Columbia CS8314 

Different approaches to the same material 
often lead to the same end result. In either of 
these cases, it means a pleasant set of pop 
tunes for dancing or listening from one of the 
top trumpeters in the business. Backed by a 
rhythm section, Charlie Shavers solos to the 
perky, muted style he employs when following 
Jonah Jones into the Embers. More subdued 
than when filling an engagement on the West 
Side of Manhattan, still he never suppresses 
a witty remark or lessens the vibrancy of his 
lone. Memories of his days with John Kirby 
are revived on Loch Lomond, and Undecided. 
The stereo image is sharp and intimate. 

Billy Butterfield plays open trumpet so 
clearly and melodiously that it sounds warm 
and romantic even when soaring out over a 
band. His rich tone is equally mellow in high 
or low register, and few will dispute his mas- 
tery of What's New. As he wrote the tune 
with Bob Haggart, its inclusion should have 
ended the search for an album title. Ile solos 
at length on every number, while the band 
provides dancers a good beat in roomy stereo 
on Tuxedo Junction, Sunrise Serenade, and 
Just Friends. 

Mundell Lowe: Other TV Action Jazz 
RCA Camden CAS627 

Following on the success of a previous 
economy- ticketed bout with themes of the private eyes, Mundell Lowe becomes more 
ambitious and engages a trombone quartet to 
stand behind the roundhouse swing of his 
guitar. This time he picks eight of the newer 
themes (they seem to rise and fall every week 
or so) and the ten -piece studio group makes 
pushovers of Mr. lucky, The Untouchables, 
Johnny Staccato, and Markham. Clark Terry 
plays trumpet and fluegelhorn in his best 
Radio City Music Hall style, and Phil Bodner 
doubles on flute, tenor and baritone sax. The 
carnage would be worth it at twice the price, 
and the stereo is fine. 

Theodore Bikel: Songs Of Russia Old & 
New Elektra EKS7185 

The number of Russian language students 
now enrolled throughout the country should be 

AUDIO JANUARY, 1961 

NO BETTER SOURCE FOR SPECIALIZED 
TRANSFORMERS THAN THE EXPERTS AT 

C.PEERLE5S 
Since 1935, Peerless has been the pioneer - designing and manufacturing 
transformers of the highest reliability to most- exacting specifications of the 
electrical and electronics industries. A policy of creative engineering, pre- 
cision construction and rigid quality control has given Peerless acknowledged 
leadership - particularly in the design of specialized units. Pioneering in 
miniaturization, Peerless has also established the industry standards for 
reliability in sealing and ruggedness of packaging. Products range from 
units 1/10 cubic inch to more than 20 cubic feet, from fractional voltages 
to 30,000; from less than 1 cycle to almost a half megacycle; in 1, 2 and 
3 -phase or phase- changing configurations. Constructions cover the range 
from open -frame to potted, hermetically -sealed and vacuum- impregnated 
units. Whatever your transformer needs, Peerless can design to your specifi- 
cation and deliver in quantity. In addition to the units shown here, Peerless 
has solved these special problems: 

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 

LOW VOLTAGE, HIGH CURRENT AUDIO 
OUTPUT TRANSFORMER 16595 
Single - phase, oil- immersed unit rated at 
power level of 26KVA. Frequency response 
of ±.5 db from 20 cps to 5 KC. Above reso- 
nant frequency, at 28 KC, attenuation slope 
and phase shift are smooth and without 
irregularity. Suited to such applications as 
driving high -power shaker tables. 

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

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

Whatever your transformer needs, Peerless engineers can design 
to any military or commercial specification and manufacture in 
any quantity. See REM for complete catalogue of standard units 
or write for information to Dept. AD -1. 

ALTE[ 

PEERLESS 
ELECTRICAL PRODUCTS 

A DIVISION OF ALTEC LANSING CORPORATION 
6920 McKinley Avenue, Los Angeles 1, California 
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All Tandberg units feature I% IPS ... "The professional's speed of the future." 

.Tandberg Series 6 4 TRACK Stereo Tape Deck 
The breathtaking performance 
and brilliant versatility of this 
remarkable instrument can be 

matched only by pride of own- 

ership. From every aspect ... de- 

sign, engineering and styling... 

3 separate heads for record, playback, 
erase. (.00052" recording head gap; 
.00012" playback head gap.) 
Self -demagnetizing circuit; Pabst Hy- 
steresis motor. 
4 track stereo or monaural record; 
built -in remote control. 
Sound -on -Sound simultaneous record 
and playback. 

Remote control 

it is the stereo tape deck de- 
manded by the critical user for 
incorporation into existing Hi -Fi 
systems. Review the major fea- 
tures. Hear, see, try it. The re- 
sults will he more than convinc- 
ing. 

Direct monitor from signal source or 

active recording. 

High and low level input; wide range 

of frequency response. 

Silent pause, start -stop, control; push 

button operation. 

Digital counfer; dual pulsating record- 

ing level indicator. 

switch available. 

"Tandberg OF AMERICA. INC.. 8 THIRD AVENUE. 
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PELHAM. NEW YORK 

enough to ensure a good reception for this 
gathering of songs from before the 1918 revo- 
lution and after. A good reason for Theodore 
Bikel's success as a folksinger is his knack 
for entering into the spirit of songs from dis- 
tant lands to the point where their meaning 
becomes clear to audiences everywhere. Wide 
acquaintance with various cultures prompts 
him to emphasize the similarity between songs 
of different backgrounds. This is not to say 
that everything is reduced to the same com- 
mon denominator, but a song often springs to 
life under his urging and acquires a familiar- 
ity not always felt in native versions. It 
would be bard to imagine the member of a 
Cossack choir who could deal as effectively 
with the material contained on opposite sides 
of this I.P. 

If Bikel prefers to see in the new songs 
"what we thought had perished with the old, ". 
a perusal of the enclosed text and translations 
soon reveals ideological contrasts and other 
changes. The casual listener, however, is more 
likely to be entertained by the varied char- 
acter and appeal of the separate collections. 
About the only subjects omitted are paeans 
to the Czar or the Soviet state. Bikel sings of 
love and nostalgia instead, and his tale of the 
old droshke driver and the new subway rouses 
sentiments not bounded by the Iron Curtain. 
Fred Heileman conducts supporting groups 
that range in size according to each song's 
needs and include a vocal quartet from the 
Russian Orthodox Church in Manhattan. The 
more ambitious productions benefit greatly 
from stereo. 

One symptom of a shrinking globe is the 
steady growth of interest in folk songs from 
other countries. Bikel's part in this develop- 
ment is an important one, through numerous 
concerts and recordings, and his latest contri- 
bution has just been published by Meridan 
Books under the title " Folksongs and Foot- 
notes." Containing eighty -four songe from all 
over the world, it is described most accurately 
in the subtitle as an international songbook. 
The author may not be the first international 
folksinger, but a command of seventeen lan- 
guages certainly makes him the most versatile 
of the new breed. Many songs are copied from 
Bikel's own recordings, and each is fitted with 
guitar chordings and Milt Okun's piano tran- 
scriptions. Except for a Yiddish section, the 
songs are grouped according to subject rather 
than origin. The commentaries often reflect 
his sense of humor, and the kind words re- 
served for the Kingston Trio and Harry 
Belafonte are good to hear after all the snap- 
pish remarks by lesser authorities. 

MONO 
Thesaurus Of Classic Jazz, Volumes l -IV 

Columbia C41.18 
The extensive reissue program which John 

Hammond has in store at Columbia gets un- 
derway with a four -volume study of that 
happy music generally designated as "New 
York Style." Nurtured in the speakeasies and 
dance bands of the period, it grew to full 
stature in the thriving pre -depression record- 
ing studios. At worst, it bears little resem- 
blance to the background music currently dis- 
pensed during prohibition scenes on television. 

Appearing under such colorful guises as the 
Tennessee Tooters, Broadway Bellhops, Bir- 
mingham Babies, Six Hottentots, and The 
Goofus Five, its progenitors made hundreds 
of records and developed a rare proficiency 
at the art. Perhaps never before or since has 
there been a group of musicians able to go 
into a studio, in any number of haphazard 
combinations, and say so much without ad- 
vance preparation in the three- minute con- 
fines of a single 78 -rpm side. Among the few 
born in Manhattan were the Rolllni brothers 
and Frank Signorelli, but other prominent 
members came to work along Broadway from 
all points in the compass. The style, however, 
was named for the records rather than the 
place. 

Forty numbers barely scratch the surface 
of either titles or labels, but the selection is 
representative and includes the cream of early 
improvised jazz. They were released between 
1927 and 1929, just before radio and the de- 
pression closed recording studios to jazz musi- 
cians. When records began to sell again, the 
demand for big bands caused Red Nichols, 
Glenn Miller and the Dorsey brothers to 
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switch allegiance. The awing juggernauts were 
never a happy home for many, including 
Nichols himself, and Miff Mole, Arthur Schutt, 
Fud Livingston, Vic Berton and Frankie 
Trumbauer preferred playing dixieland or 
studio work. The clan's days for collective 
creativity were over, but its influence had 
scattered widely and still lingers on. The 
serious jazz student can no more appreciate 
Lester Young or Miles Davis without a knowl- 
edge of Frankie Trumbauer and Red Nichols 
than be can understand Tbelonious Monk 
without first hearing James P. Johnson. 

Red Nichols discovered the talents of trom- 
bonist Miff Mole when both were playing in 
the pit band at the Earl Carroll Theater in 
1.925. They formed a partnership that lasted 
four years and resulted in most of the titles 
surveyed. Two volumes are devoted to groups 
Nichols headed under the names of Charleston 
Chasers, Arkansas Travellers, and The Red- 
heads. One LP is turned over to Miff Mole's 
Little Molers, while the first volume intro- 
duces units led by the Dorseys, Frankie Trum- 
bauer, Joe Venuti and Eddie Lang. 

Early collectors trying to locate jazz per- 
formances or just one hot chorus spent hours 
searching through bins of such defunct labels 
as Okeh, Perfect, Harmony, Domino and Vel- 
vet Tone. The surfaces were never velvety, 
and a good ear was needed to determine the 
personnel. With no published information or 
discographies available, the real test of an 
of icianado was an ability to tell immediately 
whether a cornet passage, found lurking be- 
hind a Cliff Edwards vocal effort, was played 
by Nichols, Biederbecke, Phil Napoleon or 
Chelsea Qualey. The remastering by Jack 
Asbkenazy and Eddie Michalski makes the 
test easier today, but a passing mark is still 
required. 

The sixteen -page brochure enclosed is abun- 
dantly illustrated, and notes by Richard Du- 
Page and Frank Driggs reveal just why the 
sound and style is still worthy of study. Be- 
sides being an Invaluable collection, it augurs 
well for the proposed Fletcher Henderson and 
Billie Holiday reissues. 

Erskine Hawkins: After Hours 
RCA Victor LPM2227 

Benny Goodman: The Kingdom Of Swing 
RCA Victor LPM2247 

The swing -era nostalgia of these reissues is 
likely to appeal mostly to dancers, but points 
of Interest for the armchair listener crop up 
on both. Erskine Hawkins. whose powerful 
trumpet could cause a whole auditorium to 
sway, was a great ballroom favorite. Nearly 
every other band played Tuxedo Junction, but 
none quite matched the version heard here 
along with Tippin' /n, Fine And Mellow, 
Cherry, and Bear Mash Mars. Paul Bascomb's 
lusty tenor sax is featured on Sweet Georgia 
Brown. The album takes its title from a fine 
Avery Parrish blues, and pianists still emulate 
his great solo. 

Benny Goodman once wrote an autobiog- 
raphy with Irving Kolodin and strung to- 
gether a few riffs to help promote the book. 
After deciding at the last moment not to re- 
lease the recording, Victor now resurrects 
both tune and title to bead up an I.P. Other 
rarities are three Ella Fitzgerald vocals of 
1936, including Goodnight My Love, which 
were quickly withdrawn because of her Decca 
contract. Helen Ward and Martha Tilton also 
sing pop songs of the day, but the saving 
grace at this late date is Jess Stacy's piano 
backing. Goodman heads the trio on Nobody's 
Sweetheart, and the quartet on Vibraphone 
Blues. 

Swingville All- Stars: Rockin' In Rhythm 
Prestige /Swingville 2010 

The Moods Of Taft Jordan 
Mercury MG20429 

Although Taft Jordan toured recently with 
Benny Goodman and figures prominently on 
popular recordings, the rarity of his jazz dates 
make these appearances doubly welcome. The 
first might almost be called an Ellington re- 
union. as two other alumni join Jordan on 
three numbers associated with the band. In 

addition lo the title tune and Things Ain't 
11-hat They Used To Be. there is an exciting 
refurbishing by Al Sears of New Carnegie 
Blues, his virile tenor -sax specialty from the 
days when it stopped stage shows. Basle 
comes In for attention on Li'l Darling, and 
.Tordnn'q trumnet is warmly melodic on Ten- 
derly. Hilton Jefferson revives Willow Weep 
For Die, a number the singing tone of his alto - 
sax made famous with rival bandleader Cab 
Calloway. Don Abney on piano, Wendell 
Marshall on bass, and drummer Gus Johnson 
complete one of the best editions of the Swing- 
ville All -Stars yet. 

Jordan's muted style is brought to the fore 
on the first LP under his name. Contrary to 
the impression conveyed on the liner cover, 
he fronts an unidentified rhythm section in- 
stead of an orchestra. The quintet boasts a 
fine guitarist. and Jordan indulges in a su- 
perior version of the Jonah Jones formula on 
such ditties as Marquita, September Song, 
and Second Balcony Jump. Now, if some 
company would only team this trumpet pair 
in stereo. 

John LaTouche: The Golden Apple 
Elektra EKL5000 

People fortunate enough to have witnessed 
a performance still talk about "The Golden 
Apple," giving rise to both envy and curiosity 
in the breasts of many who missed the 1958 
musical. To partially fill the gap, RCA Vic- 
tor has allowed an Independent company to 
reissue the original cast recording. The Phoe- 
nix Theatre players are truly superb, while 
the book and lyrics by the late John LaTouche 
and the Jerome bloross score are landmarks 
in the growth of the American musical. Kaye 
Ballard sings the classic Lazy Afternoon, and 
L'ibi Osterwald visits Goona -Ooona Lagoon. 
Priscilla Gillette and Stephen Douglas unite 
on It's The Going Home Together. Jack Whit- 
ing narrates, and the only thing missing is his 
soft -shoe dance. Stereo would have taken care 
of that, just as it is now doing for Jackie 
Gleason and Walter Pidgeon. So buy the rec- 
ord And then see "Take Me Along." JO 

15 month guarantee 
Your best assurance of long- lasting listening pleasure is the unusual reliability factor 

built into S -R products, distinguishing them from all others ... a factor which enables 

S -R to guarantee each unit a full fifteen months, five times os long as the normal 

guarantee period. 

Any S -R unit bought today - for example the SR -1030' tuner /tone control /ampli- 

fier shown here - will still be in warranty well into the year 1962, demonstrating 

another reason why 

means 
$129. see your dealer, 
or write us tor 
descriptive literature 

JANUARY 
FEBRUARY 

MARCH 
APRIL 
MAY 
JUNE 
JULY 

AUGUST 
SEPTEMBER 

OCTOBER 
NOVEMBER 
DECEMBER 
JANUARY 
FEBRUARY 

MARCH 

uperior eproduction 
SARGENT-RAYMENT CO. 4828 E. 12112 St. Oakland 1, California 
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NEW PRODUCTS 
New Reverberation Unit. Easily adapt- 

able to nearly any stereo or monophonic 
system the Knight KN -701 reverberation 
unit is designed to duplicate the rever- 
beration of the concert hall. At the heart 
of the KN -701 is the Hammond Type 4 Re- 
verberator which introduces a short time 
delay in the audio signal by "reflecting 
sound." The KN -701 can be plugged into 
any system using a separate preamp and 

power amplifler(s), or an amplifier with 
a "Tape Monitor" switch. Any high -level 
source (tuner, ceramic cartridge, etc.) 
can be fed directly to the control unit. It 
is claimed that the acoustical character- 
istics of large, highly sound -reflective en- 
closed areas can be closely simulated when 
the KN -701 is used with the echo feature 
incorporated in some tape recorders. Sup- 
plied with complete instructions and a 
one -year guarantee of a price of $49.95. Allied Radio Corporation, 100 N. Western 
Ave., Chicago 80, Illinis. A -1 

120 -Watt Amplifier Kit. Adding to its 
already well -known line of amplifier kits 
Acro introduces the Stereo 120, which pro- 
vides an output of 120 watts (60 watts per 
channel). Incorporating printed circuits 
the Stereo 120 is exceptionally easy to 
construct and provides performance equal 
to the laboratory model. Claimed to be 

the first commercially available amplifier 
which combines ultra -linear operation with hybrid feedback for unusually low distortion and high stability. Intermodu- 
latlon distortion is less than 1 per cent at 
60 watts and less than 0.5 per cent at 50 watts output. Variable damping is pro- 
vided on each channel for optimum 
speaker performance. Illuminated meter 
is provided for bias adjustment and cir- cuit check. Price for the kit, including 
protective cover, is $159.50. Acro Products 
Company, 369 Sours Lane, Philadelphia 
28, Pa. A -2 

54 

Professional Tape Recorder. Offering 
quality and performance of a studio, con- 
sole combined with portability, the new 
portable Ampex PR -10 answers the needs 
of both professional and advanced amateur. 
Featuring an automatic tape threading 

Stereo Tape Deck. Offering professional - 
type construction in the medium price 
range, the Ampligraph Model 66 tape deck 
features a heavy cast deck plate and pre- 
cision machined running parts. Designed 
for use with audio systems, the XX Model 
66 is available as a quarter -track playback 
machine or as a record /playback machine. 
Frequency range is 30- 20,000 cps at 7;4 
fps. Wow and flutter measures less than 

« ï in C3 i 
`~ . EMI 

accessory which eliminates the fumbling, 
time- consuming, tape tearing aspects of 
tape threading, the PR -10 also incorpor- 
ates electrodynamic clutches for positive 
and gentle tape handling during opera- 
tion. Other features are pushbutton relay 
solenoid controls, 4- position head assem- 
bly (erase, record, playback, plus space 
for an extra head), hysteresis synchro- 
nous motor, and extra- rugged construc- 
tion. Available in either stereo /mono- 
phonic or monophonic models with full - 
or half -track head configurations, the 
PR -30 may be rack mounted or carried in 
a case which is available as an accessory. 
A wide variety of accessories are avail- 
able. Performance specifications are well 
within professional standards. Ampex 
Professional Products Co., Audio Products 
Division, Redwood City, Calif. A -3 

Improved Headphones from AEG. The 
AKG (Austria) featherweight K -50 head- 
phones are now available with low -fre- 
quency response down to 30 cps and high - 
frequency response to 20,000 cps. This im- 
proved frequency response, coupled with 
its 3 -ounce weight, makes the K -50 ideal 
for applications involving many hours 
of listening. Requiring less than 1 milli - 
watt input, the K -50 has a high output 
when used in conjunction with the U -50 

0.15 per cent which is well within pro- 
fessional standards. Timing accuracy Is 
within plus or minus 5.7 seconds for a 
standard 1200 -foot reel. Editing is facili- 
tated by the ability to control tape speed 
continuously between zero and the full 
fast forward or reverse positions. An 
automatic stop is provided at the end of 
either forward or rewind. Features in- 
clude virtually noise -free mechanical op- 
eration, a large dynamically balanced 
flywheel, and a torque drive and braking 
system which minimizes tape stretch. 
Two -speed operation (7% and 3%¡ ips) is 
provided. A stereo recording preamplifier 
on a single chassis is available separately. 
Also available are a wooden base and a 
portable carrying case. Ampligraph Cor- 
poration, Box 103, Sudbury, Mass. A -5 

Home Music Center. Advanced design 
and performance with an accent on style 
is featured in the new Altec Lansing 707 
stereo AM -FM tuner -amplifier. Operating 
as a complete home music center the 707 
can accommodate either mono or stereo 
systems with equal facility. Featured also 
is a connection for a center speaker which 
makes the unit suitable for extended 
stereo applications. Power output of the 
amplifier section is 98 watts (24 watts 

transformer and a cathode -follower cir- 
cuit. It is easily disassembled for cleaning, 
and converts to monophonic operation 
without soldering. Electronic Applications, 
Inc., Stamford, Conn. A-4 

per channel) by IHFM ratings. The 707 
is part of line of matched monophonic and 
stereophonic components. Altec Lansing 
Corporation, 1515 S. Manchester Ave., 
Anaheim, Calif. A -8 

Stereo Cartridge. Manufactured in Japan 
by one of their best known high -fidelity 
manufacturers, the Neat VS -500 stereo 
cartridge employs the moving magnet 
principle for maximum channel balance 
and separation. Featuring simple stylus 
replacement and complete freedom from 
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induced hum, the VS -500 delivers an out- 
put of 5 my at 1000 cps at 5 cm /sec. Op- 
tlm::m stylus force is 3 to 5 grams with 
a 0.7 mil stylus. Frequency range is 30- 

18,000 cps. Channel balance is within 1 db 
at 1000 cps and channel separation at 1000 
cps is 30 db and 25 db at 10,000 cps. EIA 
standard mounting is used. Neat Onkyo 
Denki Co., Ltd., No. 4 -1 chome, Kanda 
Ha to go -rho, Ch iyoda -k u, Tokyo, Japan. 

A -7 

NEW LITERATURE 
International Electronics Corp., 81 

Spring St., New York 12, N. Y. has just 
made available a revised technical bulle- 
tin listing Mullard "preferred" receiving 
tubes for AM -FM, high fidelity amplifier, 
television, and industrial applications. 
Complete specifications together with bas- 
ing diagrams for more than 60 tube types 
are listed. Copies of this bulletin are avail- 
able from Milliard distributors or by writ- 
ing to International Electronics. A -8 

Precision Apparatus Company, Inc., and 
its subsidiary Pace Electrical Instruments 
Co., Inc., 70 -31 89th Street, Glendale 27, 
N. Y., have just issued a combined catalog 
of Precision electronic test instruments 
and Pace panel meters, for industrial and 
communications applications. Free copies 
may be obtained by writing for Catalog 
Number 28 /Industrial on your company 
stationery. 

Amperex Electronic Corp., Advertising 
Dept., 230 Duffy Ave., Hicksville, Long 
Island, New York, has announced the pub- 
lication of their new condensed Semicon- 
ductor Catalog. This 12 -page catalog in- 
cludes basic specifications of their line of 
VHF transistors as well as a complete 
listing and specifications for their compre- 
hensive line of germanium PNP and NPN 
audio (small and large signal), computer 
and switching transistors. Also listed with 
specifications are the complete Amperex 
lines of germanium and silicon reference 
and power rectifier diodes. Free copies 
may be obtained by writing to Amperex 
on company stationery. 

AUDIO ETC 
(from page 86) 

distant yet close at the same time; you 
can't locate it by ear, and you can't get 
away from it. That's acoustic hum, for 
the musician! 

This Dyna 70 has merely given me an 
excuse to sound off on the general subject 
by presenting me with a small quantity of 
it, much less than in my two earlier Mark 
III Dynakits, both of which hummed 
loudly and forthrightly while they did 
their marvelous work. (I originally ban- 
ished my power amplifier location to a 
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New kind of KIT 
from H. H. Scott... 

EASY -TO -BUILD 72 WATT 

STEREO AMPLIFIER KIT 

LOOKS AND PERFORMS 

LIKE FACTORY- 1499 
BUILT UNITS! 

5* 

Here's the kit that makes you a professional. 
Beautifully designed, perfectly engineered, and 
so easy to wire that you can't go wrong. In just 
a few evenings you can build a professional 72 

watt H. H. Scott stereo amplifier ... one so good 
it challenges factory -assembled units in both 
looks and performance. 

H. H. Scott engineers have developed exciting 
new techniques to ease kit -building problems. 
The Kit -Pak container unfolds to a self - 
contained worktable. All wires are pre -cut and 
pre -stripped. Parts are mounted on special 
cards in the order you use them. All mechanical 
parts are pre -riveted to the chassis. 

Build a new H. H. Scott LK -72 for yourself. 
You'll have an amplifier that meets rugged 
IHFM specifications ... one that delivers suffi- 
cient power to drive any speaker system ... one 
that's professional in every sense of the word. 

TECHNICAL SPECIFICATIONS: Full Power Output: 72 watts, 

36 watts per channel IHFM Power Band: extends down to 20cps 

Total Harmonic Distortion: (Ike) under 0.4% of lull power Am- 

plifier Hum Level: better than 70db below full power output Tubes: 

4 - 7591 output tubes, 2 - 7199, 4 - 12AX7, I - 5AR4 Weight of 

Output Transformers: 12 pounds Amplifier fully stable under all 

loads including capacitive Dimensions in accessory case: 1514 w, 

514 h, 13% d. Size and styling matches H. H. Scott tuners. 

IMPORTANT FEATURES OF THE NEW H. H. SCOTT 

LX -72 COMPLETE AMPLIFIER 1. Unique Kil -Pak 
container opens to a convenient worktable. Folds up 

at night like a suitcase. 2. Pad -Charts - All parts 
mounted in order of installation. No sifting through 
loose parts. 3. All wires pre -cut, pre- stripped to cut 

assembly time. 4. Mechanical parts all pre -mounted. 
Tube sockets and terminal strips riveted to chassis. 

5. Easy -to- follow full color instruction book. 6. Special, 

features include: Center Channel Level control; 

Scratch Filter; Tape Recorder Monitor; Separate 

Bass and Treble on each channel; DC operated 

heaters for lowest hum. 

Stighay higher west of fhe Rockies. 

l-- 
14_1- SCOTT 

H. H. SCOTT INC., DEPT. A -1 

111 POWDERM ILL ROAD MAYNARD, MASS. 

Rush me complete details on your new LK -72 Corn - 

plete Amplifier Kit, LT10 FM Tuner Kit, and 

Custom Stereo Components for 1961, 

Name 

Addres^ 

City State 

Export: Telesco International Corp. 
36 W. 40th St., N. Y. C. 
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DESIGNED 

FOR 

Ilk V- STEREO 
BY 

\T,aNNOY,, 
The NEW, COMPACT 

`MONITOR' DUAL CONCENTRIC, 
Type III LZ 

From a line of laboratory standard speakers comes the 10" Dual Con- 
centric - not an adapted speaker but one designed specifically to operate 
in small enclosures, yet provide the extended range integrated sound 
source with incredibly low harmonic distortion already acclaimed out- 
standing features of the larger 15" and 12" Monitors. 

Here is a speaker with ALL the basic attributes of larger systems: superb 
transients - good, solid, fundamental bass (not cabinet -simulated sound) - sustained mid and upper range frequency response smoothly maintained 
beyond audibility, the TANNOY formula for unparalleled presence. 

The Tannoy 'CADET' Enclosure is especially designed for the 
10" Monitor Dual Concentric size 23f" x 13f" x 11" 

Write for details to: 
Tannoy (Canada) Limited 
36 Wellington St. East, 
Toronto 1, Ontario 

Tannoy (America) Limited 
P.O. Box 177, 
East Norwich, L. 1., N. Y. 

THE QUESTION: Do you know where you can find information about 
the current articles in magazines about microwaves, loudspeakers, television 
repairing, electronic musical instruments, traveling -wave tubes, transistor 
amplifiers, oscilloscopes, or any other electronic subject? 

THE ANSWER: 

EÎODEX 
rosMtlLLY 

IADIOILE 
Not a new publication, but one which for over ten years has served engineers, 
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV 
repairmen, and anyone else connected with radio or electronics. Covers radio, 
television, electronics, and related subjects, and published bi- monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may be kept as a permanent record of all electronic periodical 
literature. 

LECTRODEX -the electronic magazine index -has been expanded to in- 
clude over twenty five publications in the radio and electronics fields. Sold 
by subscription only, $3.00 for one year, $5.50 for two years. Back Annuals 
are available for the years 1947, 1949, 1951, 1952, 1953, 1954, 1955, 
1956, 1957, 1958 and 1959 at $1.00 per Annual Postpaid. Order your 
subscription and Annuals today! ! ! 

RADIO MAGAZINES, INC. 
P.O. Box 629, Mineola, N. Y. 

sideroom in my house because of this prob- 
lem.) The 70 merely hums gently, sleepily, 
and, were it not for that mosquito -like 
pervasiveness (a mosquito two octaves 
downs) I would scarcely be able to notice 
it. 99 per cent of my music drowns it out. 

I must say at once that I have seen - 
and heard -dozens of Dynakits in dozens 
of public places not one of which produced 
any audible hum. A plain fact. Maybe it 
depends on the weather. I know it depends 
very much on the location. And I've no- 
ticed that some amplifiers hum or cease to 
hum when you merely twist their chassis 
frames a bit, one way or the other. Me- 
chanical vibration of this sort is very 
tricky to control and the bigger your trans- 
formers the tougher is the problem. 

Yet, as I say, it has been licked, and 
often. It ought always to be licked, in 
every respectable component amplifier, 
large or small. Especially in the high - 
power ones. That's where it is most likely 
to crop up. 

Don't take this as more than indirectly 
aimed at the Dyna 70 stereo amplifier. A 
small amount of acoustic bum (maybe in 
your living room it might disappear en- 
tirely) is scarcely much to hold against 
Dyna's fabulous electronic virtues and its 
ultra -reasonable kit price. If you build 
your own, you can probably anchor down 
your transformers as tight as you wish; 
and anyhow, this big powerhouse will make 
enough loud, clean noise to drown out the 
sound of billions and billions of acoustic 
mosquitos. lg 

EQUIPMENT PROFILE 
(front page 40) 

cones, with separate high -frequency speak - 

ors to cover the ranges above a maximum 
of 800 cps -but we must admit that we 
were amazed at the output below 100 cps 
that was available from the Patrician 700. 
On organ music, which is where the ex- 
treme low power becomes especially im- 
portant, the over -all feeling was just about 
as though one were actually in the organ 
loft, and that is an experience any sound 
enthusiast should go through some time. 
Among other selections, we heard a HiFi- 
Tape of Richard Purvis playing the Toc- 
cata from Widor's Fifth Symphony. On the 
Patrician, this becomes an emotional ex- 
perience-on anything else it leaves a lot 
to be desired after one had heard it on the 
Patrician. 

Two of these loudspeakers would make a 
prefect combination for a church that had 
to get along with an electronic organ. One 
of the problems of electronic organs is the 
reproduction of the very low frequencies, 
and in order to get over the feel of a gen- 
uine pipe organ, it is necessary to use a 
bank of smaller speakers or a single large 
one, and there is no denying the ability of 
a large cone to reproduce the extreme low 
notes -even at low volumes -with a real- 
ism that is astounding. 

For those conditions where two Patrician 
700's are not practicable, and yet a stereo 
installation of quality is desired, a single 
Patrician 700 may be used with a Stereon 
200, carrying the material of both channels 
below 100 cps through the Patrician with 
the aid of an XP-1 isolation transformer. 
Above 100 cps the two units are electrically 
identical, and the performances of the two 
blend together well. On listening to tones 
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throughout the spectrum, we found that 
we could hear up to 20,000 cps, even though 
we had previously felt that we couldn't hear 
above 13,500. We can only attribute this to 
the efficiency of the T350, since we heard 
everything up to 20,000 readily. We heard 
no doubling down to 20 cps on the Patri- 
cian. Reproduction throughout was smooth 
and crisp, yet with the sensation of tre- 
mendous power in the lower registers. 

A few hours listening to the Patrician 
and one wants to start looking for a larger 
home -this is the sound that this reviewer 
would enjoy living with continuously - 
a fine large loudspeaker. A -21 

RECORDS 
(from page 47) 

generations have often toured the U.S. They 
sing with that familiar throaty, lilting 
Austrian style and the orchestra plays the 
same way. The only trouble is that they 
drown each other out. 

The orchestra just plays the waltzes as 
usual, as though the boys weren't around ; 

the boys sing the same parts, more or less, 
doubled by fiddles and oboes and what -not. 
Sort of a silly way to do it, though this must 
be the traditional Austrian manner, judging 
by the enthusiasm of all concerned. 

Strauss Waltzes. Vienna Symphony, Paul 
Walter. 

Epic BC 1045 stereo 
The Viennese waltzes are best when played 

in Vienna, though sometimes they sound a bit 
tired. -The Viennese musicians must spend 
half their lives with the Blue Danube. This 
set is very authentic and reasonably peppy - 
I do believe the Viennese really never do get 
tired of their own past music. Sounds nice, 
in mild stereo. Æ 

AUDIOCLINIC 
(from page 4) 

The trouble is not caused by the car- 
tridge or any other portion of your equip- 
ment. What happens is that random vibra- 
tions from the speaker or floor of the 
listening room are sufficiently strong to 
vibrate the tone arm and cartridge. The 
output from the cartridge resulting from 
such vibrations is sufficient -after passing 
through the amplifier -to vibrate the 
speaker to a greater extent than the vibra- 
tion which initiated this cycle. The result 
is a vicious circle. This situation is really 
a typical feedback oscillator, such feedback 
being produced acoustically rather than 
electrically. 

Of course, such a condition cannot occur 
when the tonearm is on its rest because the 
stylus is in free air. When the stylus is 
placed on the record, however, the car- 
tridge can be actuated by random vibra- 
tions. Remember that it is the stylus which 
initiates cartridge output. 

Monophonic systems were not prone to 
acoustic feedback because the monophonic 
cartridge would produce output only dur- 
ing lateral excitation of the stylus. Stereo 
cartridges, however, respond not only to 
lateral stylus motion but to vertical motion 
as well. Most of the feedback is produced 
by vertical excitation. Æ 
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DUAL-1006 CUST 
turntable /changer 

OM 

Long acclaimed by high fidelity experts as the finest machine of its type, the 
Dual -1006 in its new Custom model embodies a number of significant develop- 
ments in engineering design and materials ... all emphasizing once again 
Dual's position as the pacemaker of its field. The Dual's famed versatility 
of performance ... unrestricted manual single play, automatic single play and 
automatic changer operation ... has yet to be imitated successfully. Further, 
only the Dual gives you such exclusive features as the self- stabilizing elevator 
action changer spindle that obsoletes pusher arms and offset spindles . .. the 
amazing roller-feeler indexing action that unerringly locates the lead -in 
groove of any size record ... the completely free- floating tonearm that tracks 
and trips as low as 11/2 grams. And the Dual's utterly silent motor is so power- 
ful that it brings the heavy turntable from dead start to full speed in less 
than IA turn! When you put the Dual through its many paces, when you 
compare it feature for feature with any other machine, you'll quickly see 
why it is so distinctly in a class by itself. Price: $79.95. 

united i odio 
WIGO PRODUCTS OF DISTINCTION DUAL 

12 West 18th St., New York 11, N.Y. 
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RECORDS SOUND BEST 
with 

D YEZ Bó 

STEREO DY N ES 
Choose either the Stereodyne II 

(mounts in all standard arms) or 
the slim, trim TA -12 arm -cartridge 
combination for the most natural 
sound from both stereo and mono 
recordings. 

DESIGNED TO THE HIGHEST 
DYNACO STANDARDS 

* unequalled performance 
* outstanding engineering 
* unsurpassed value 

Rigorous laboratory testing of 
every unit assures that your 
cartridge will exceed every 
specification. 

Smoothest response: ±2 db from 30 cps 
to 15 KC. With standard Westrex IA 
test disc. 

True stereo: More than 22 db channel 
separation effectively maintained through- 
out the audio spectrum, with accurate 
balance and proper phase relationship. 

Superior tracking: highest compliance, 
low mass, plus exclusive symmetrical 
push -pull design for minimum record wear 
and lowest distortion. 

Complete freedom from hum. 

Hear and compare it at your 
favorite dealer's showroom. 

Write for complete specifications 

DYNACO, INC. 
3912 Powelton Ave. Phila. 4, Pa. 

CABLE ADDRESS: DYNACO, PHILA. 
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HAROLD LAWRENCE 

Silent Film Music- Making 

THE CRASH and the introduction of talk - 
ing pictures together dealt a staggering 
blow to the American musician: thou- 

sands migrated to other fields and steady 
jobs became as elusive as the Depression 
dollar. Until then, movie music had been 
a thriving industry in which composers, ar- 
rangers, publishers, and players alike pros- 
pered. The end came with dramatic swift- 
ness; at one stroke, the silent film musician 
was rendered obsolete. Memories of the 
period linger on, however. At the Museum 
of Modern Art, the George Eastman House 
and other institutions, old pictures are 
being repaired, reproduced, and exhibited 
to audiences, many of whom were not even 
horn when the last silent films were made. 
The so -called "art" movie houses occasion- 
ally revive the old films, and several tele- 
vision stations now broadcast many of the 
silent era classics. 

It is a perpetual source of amusement 
to watch the stars of the Twenties go 
through their accelerated paces. The mute 
screen lovers took themselves quite seri- 
ously; they rolled their eyes, heaved might- 
ily, gesticulated in the manner of Italian 
operatic singers, and assumed grotesque 
poses. It is only natural that the music 
chosen to accompany these performers 
should reflect the actors and the prevailing 
cinematic techniques. Accordingly, there 
are sentimental tunes, capricious melodies 
that recall violin encores by Drdla and 
Cui, "danger" sequences along the lines of 
Burgmüller's piano exercises for children, 
and appassionato bits à ¿a tzigane. In "Son 
of a Sheik," a recently revived feature 
starring Rudolph Valentino, the love scenes 
on the moonlit Sahara dunes were acted 
out to the accompaniment of an emascu- 
lated version of the second theme of the 
last movement of Tchaikovsky's Pathétique 
Symphony. Unfortunately for Tchaikovsky, 
the cut -off points of these scenes never 
seem to coincide with those of the sym- 
phony and, therefore, the arranger had to 
telescope the original melodies, supplying 
them at the same time with "happy" end- 
ings. 

Latter -day movie composers are certainly 
less crude than their "silent" predecessors, 
but they are also more sly in their use of 
the classics. The best known exception is 
the case of an award -rich Hollywood com- 
poser who, on accepting an Oscar for one 
of his film scores, thanked the Academy 
on behalf of himself and all the others who 
helped make it possible; whereupon he 
ticked off the names of Tchaikovsky, Rach- 
maninoff, Strauss, Debussy, and several 
other of his "collaborators." 

While Tchaikovsky provided some of the 
background music for "Son of a Sheik" in 
one theatre, it was more than likely that 

26 W. 9th St., New York, N. Y. 

completely different scores were used in 
other movie houses throughout the land. 
For in the silent film era, screen music had 
not yet been "centralized" -each theatre 
was responsible for its own "sound track," 
and such factors as geography, box -office 
receipts, patrons' tastes, and the calibre of 
the music director influenced the form and 
content of the musical score. It was the job 
of the music director to preview the coming 
attraction, time the various sequences, and 
outline the music to be used. (These pre- 
liminaries were dispensed with in the case 
of smaller theatres, where a solo pianist or 
organist constituted both "orchestra" and 
music director.) During the heyday of the 
silent film, arrangers, publishers, and mu- 
sicians flocked to the movie houses to sell 
their wares and their services. Since every 
film frame required a musical background, 
this added up to considerable numbers of 
notes, not to mention the various arrange- 
ments needed for all sizes of theatres. The 
scoring ranged from solo keyboard to sym- 
phony orchestra; at the Capitol Theatre, 
for example, the instrumentation included 
16 violins, 8 violas, 7 cellos, 6 basses, double 
woodwinds, 4 French horns, 4 trumpets, 3 
trombones, tuba, 3 "drummers," and harp. 

To key exhibitors, the musical part of 
the show was as vital as the film itself. 
They realized that a smoothly -integrated 
score, performed by competent orchestral 
players, could contribute basically to the 
success of the screen play. Erno Rapee 
(1891 -1945) a leading music director in 
the silent film years and a notable survivor 
of the coming of the talkies (he became 
music director of the Radio City Music 
Hall), recognized the need for better 
screen -music coordination. His Encyclo- 
pedia of Music for Pictures (1925) became 
the movie maestro's bible. Drawing on his 
experience in moviehouse pits, Rapee pre- 
faced the body of his work with words of 
advice for music directors. More of the 
flavor and atmosphere of the musical life 
behind the "silent" scenes is found in these 
pages than in most books about movies 
B.T. (before talkies). 

Except in the "stately pleasure domes" 
of the big cities, movie houses during the 
silent era were plagued with miscues, in- 
congrous background music, false sound 
effects, and countless other diseases which, 
Rapee wrote, "[would provoke] hilarious 
laughter on the audience's part. [In one 
instance] Dvoràk's Largo was played from 
beginning to end with frightful tuning and 
wrong tempo during a reel of events de- 
picting dancing cannibals, Italian Army, 
Streets of New York, etc." Conversely, the 
William Tell Overture, a favorite among 
movie maestros, would often accompany 
pastoral scenes and tranquil episodes, be- 
cause the musicians forget to glance at 
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the screen. And when they did, the flash- 
backs would almost invariably spread con- 
sternation among their ranks as they 
shifted gears to arrive at another theme 
and tempo. Sudden cutoffs, too, were dan- 
gerous because they would often catch the 
musicians smack in the middle of a soar- 
ing melody. There would then occur either 
an abrupt silence as the men turned to the 
next piece, or a comically accelerated ca- 
dence. 

Turning from the obvious hazards of 
movie music -making, Rapee now dealt with 
the deeper aspects of the art. These con- 
cerned the selection of themes. It was not 
enough merely to accompany a love scene 
with a romantic melody: the geographical 
setting, period, and national context must 
also be borne in mind. For example, for 
Western lovers, the music should be "simple 
and sweet "; and for society lovers, who are 
"usually portrayed as sophisticated and 
blasé," Rapee suggests Victor Herbert or 
Chaminade (times have changed). The 
music director should also determine the 
precise nature of each situation and 
character. When he sees a villian, he should 
not pick a villian theme out of his library 

at random; he should stop and think about 
this particular villian's characteristics. Is 
he "sneaky, boisterous, crafty, powerful, 
or evil -minded t" 

Rapee's encyclopedia contains entries re- 
lating to tempo (Hurries, Agitatos, Mie- 
teriosos, Andantes subdivided into "Happy" 
and "Neutral "), mood (Emotional, Sinis- 
ter, Pompous), nationality (there's even 
one for Ruritania!), character (Mother 
Themes), animals (Mouse), nature 
(Storm), and assorted categories such as 
Monotony and Gnomes. 

Proceeding to the advanced calculus of 
silent film music, Rapee now puts the 
reader on his mettle. When two characters 
appear together, "it will be necessary to 
write original music for that particular 
scene treating the two themes according 
to the rules of counterpoint." 

Rapee's quaint advice to the silent film 
composer and music director now makes 
entertaining reading. It's regrettable that 
the late Lloyd Morris did not apply his 
perceptive pen to a study of this interest- 
ing phase of the American musical scene. 

Æ 

LIGHT LISTENING 
(from. page 10) 

Koto and Flute 
World Pacific 1299 

California provides a meeting ground for an 
Oriental and a Western musician in one of the 
more novel records of the season. Try titis one 
if you're looking for something off the beaten 
path. The koto virtuosity of Kimio Eto is al- 
ready known to admirers of that 1.3- string 
Japanese instrument in n previous World Pa- 
cific release (WP 1278) but the real surprise 
here is the easy assimilation of Oriental music 
by flutist Bud Shank. The noted West Coast 
jazz luminary joins Eto in a performance of 
exceptionl sensitivity in a suite for koto and 
flute by Michio Miyagi. Having studied with 
Miyagi, one of the great kotoists of his gen- 
eration, Kimio Eto was able to initiate Shank 
into all the secrets of the impressionistic 
score. The music is accessible to any Westerner 
possessing even a nodding acquaintance with 
Debussy or Ravel and the mono balance be- 
tween disparate instruments is first rate. The 
other side of the disc is confined to composi- 
tions for koto, two of them composed by the 
soloist. 

Dick Contino and Eddie Layton: 
In The Mood 

Mercury MG 20471 
when I started reviewing stereo discs some 

two -and -a -half years ago, I did not discard my 
old turntable. I kept it in use for mono discs 
with a mono cartridge still in the arm. Next 
to it was placed a higher -grade table with the 
considerably lower rumble figure demanded 
by stereo discs. Whenever I tried a fresh stereo 
pickup on the newer table, it was very easy to 
check its performance on mono discs by in- 
dulging in a little table hopping that steered 
clear of the gossip that usually accompanies 
such a practice. At first, the mono combina- 
tion was busier than its stereo neighbor. With 
each passing month, the stereo table has been 
getting a greater share of the traffic. However, 
I still turn to the mono table for optimum en- 
joyment of mono discs. 

When this Mercury mono record arrived, I 
happened to have the stereo table running so 
I tried it on that side. Those familiar with the 
free -wheeling accordion style of Dick Contino 
and the hit -em -hard school of Hammond or- 
ganists represented by Eddie Layton in pre- 
vious Mercury recordings will know what to 

expect in this joint release. Listening with the 
stereo pickup, in time first band of side one in 
this program of ballroom favorites, I heard 
Layton hit some chords midway through the 
arrangement of Woodckopper's Ball that 
showed real promise of crispnesss. You've 
probably noticed that some stereo cartridges 
can give a pretty good account of themselves 
in a mono groove when the disc consists of 
smooth, easy -going melody. There was nothing 
gradual about these chords. Interesting though 
the transients seemed at first hearing. they 
sounded even better when the record was 
transferred to the all-mono tablé. Then the 
organ chords had the slap of the fiat side of 
a paddle struck against the surface of a pond. 

Getting deeper into the record and selections 
such as Cherokee, String of Pearls, and Per- 
dido, the Contino accordion began to show up 
further differences between the mono and the 
stereo pickup. A tightly -packed flurry of notes 
was easier to unravel in pinybnck with the 
mono cartridge. I don't deny that it's now 
possible to build a pretty good case for the 
use of stereo pickups in mono grooves -given 
music that doesn't tax the transient response 
of the pickup. The stereo pickup that couldn't 
quite keep up with the rapid -fire stream of 
notes issuing from Dick Contino's accordion 
sounds terrific when I play a mono recording 
of a lush selection featuring a Wurlitzer pipe 
organ. For the time being, I'm sticking with 
the lower mass of a good mono cartridge for 
best results when playing all records in my 
mono collection. 

Don Baker: Baker's Dozen 
Capitol ST 1363 

Don Baker's organ album takes in a lot of 
territory. It's a generous sampling of the 
tremendous repertoire Baker amassed during 
his ten year stay at the console of the Para- 
mount Theatre in Times Square. In this re- 
lease, he plays a Robert Morton pipe organ - 
tour manuals, 24 ranks, and 2000 separate 
pipes. The sound is gentler and less penetrat- 
ing than the output of a typical theatre Wur- 
litzer. Organ buffs will miss the excitement of 
a large auditorium talking back to the pipes. 
Stereo separation is only moderate. The em- 
phasis in Baker's playing is on color and 
change of pace as he switches from ballads 
and folk songs to tangos and novelties that 
have survived in the organ folios. 

DYNACO 
MAKER OF THE WORLD'S FINEST 
HIGH FIDELITY COMPONENTS 

rie gee .teeti 

dynatuner 
Quftera ea,w,tia+cío.c 

t4 fyoGUL 

DYNAKITS 

$79.95 Kit 

$119.95 Wired 

EASIEST TO ASSEMBLE 
Dyna's traditional stream- 
lined circuits and etched 
circuit boards enable com- 
plete construction and 
alignment in 6 hours. 

SIMPLEST TO ALIGN 
You achieve minimum dis- 
tortion and maximum sens- 
itivity- yourself- without 
any instruments. 

UNPARALLELED 
PERFORMANCE 

Highest effective sensitivity 
plus lowest distortion plus 
superior quieting plus pre- 
cise, drift -free tuning. 

Hear and compare it at your 
favorite dealer's showroom. 

Write for complete specifications 

DYNACO, INC. 
3912 Powelton Ave. Philo. 4. Pa. 

CABLE ADDRESS: DYNACO, PHILA. 
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VT= value 
R = value 
IL= value 

peres 

Applications 

VOLTAGE 
(from page 32) 

of anode voltage drop 
of series resistance 
of load current in millialn- 

While the VR tube is not an abso- 
lutely stable voltage reference and does 
vary slightly with current, it is quite 
suitable for all but critical applications. 
The 0A2, for example, provides a volt- 
age that varies less than 1.5 per cent 
throughout the full range of current op- 

oration (see Fig. 4). Other typical VR 
tubes vary as listed in Table 1. Available 
tubes include both octal and miniature 
types. Examples of circuits suitable for 
VR tube application are local oscilla- 
tors in receivers, oscillators in frequency 
meters, bias oscillators in tape recorders, 
tuned oscillators in a V -F -O, audio pre- 
amplifiers, tape recording amplifiers, 
screen supplies for audio amplifiers, 
bridge circuits in vacuum -tube volt- 
meters, and so on. 

Practical Considerations 

In actual design practice, a quick look 
at the tube characteristics will reveal the 

for the money 

circuit by 
B._ I._ Scotit 

tubes by 

Amperex' 

;FT 7,1,, 

stir p1su 7`'411 .i.,>i+ti.-;, ravaiiiiw 
about hr -fi tubes 
for hi -fi circuitry 

H. H. Scott engineers, preliminary to the design of their 
Model 299 (40 Watt) Complete Stereo Amplifier, can- 
vassed the industry for tube types offering something 
truly exceptional in the way of reliability, low distortion, 
low noise, low hum and absence of microphonics. 

As has frequently been their experience, the people at 
Scott found these qualities best exemplified by Amperex 
tubes. Thus, the tube complement of the Scott Model 299 
includes four Amperex 7189's, one Amperex 5AR4 /GZ34, 
and two Amperex 6BL8 /ECF80's. 

These and many other Amperex 'preferred' tube types 
have proven their reliability and unique design advan- 
tages in the world's finest audio components. 

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi- 
sion, 230 Duffy Ave., Hicksville, Long Island, New York, 

AMPEREX TUBES FOR QUALITY HIGH -FIDELITY AUDIO APPLICATIONS 
POWER AMPLIFIERS 
6CA7/E1.34: 60 w. distributed load 
7189: 20 w., push -pull 
6805/EL114: 17 w., push -pull 
6CW5 /EL86: 25 w., high current, 

low voltage 
68M8/ECL82: Triode -pentode, 8 w., 

push -pull 

VOLTAGE AMPLIFIERS 
6267/EF86: Pentode for pre -amps 
12ÁT7 /ECC81:) Twin triodes, low 
12ÁU7 /ECC12: } hum, noise and 
12AX7 /ECC13: microphonics 
6BL8 /ECF 110: High gain, triode - 

pentode, low hum, noise and 
microphonics 

60 

RF AMPLIFIERS 
6E58: Frame grid twin triode 
6E115: Frame grid shielded triode 
6EH7/EF183: Frame grid pentode 

for IF, remote cutoff 
6E17/EF184: Frame grid pentode 

for IF, sharp cut -off 
6A08 /ECC85: 

Dual triode for FM tuners 
60C8/EBF89: Duo -diode pentode 

RECTIFIERS 
6V4/E280: Indirectly heated, 90 mA 

6CA4 /EZ81: Indirectly heated, 150 mA 

5AR4/6234: Indirectly heated, 250 mA 

INDICATORS 
6FG6 /EM114: Bar pattern 
I1,13 /DM70: Subminiature "coda 

mation" pattern 

SEMICONDOGTOR,j 
2N1517: RF transistor, 70 me 

2N1516: RF transistor, 70 me 
2N1515: RF transistor, 70 me 

IN542: 
Matched pair discriminator 
diodes 

IN/7A: 
AM detector diode, 
subminiature 

major limitations associated with cir- 
cuits of this type : 

1. low current carrying capacity 
2. fixed voltage ratings 

Circuit designs to isolate heavy cur- 
rent requirements not specifically re- 
quiring regulation can be effected as in 
Fig. 6. This example allows regulation 
of voltages to the first two stages and 
the screens of an audio amplifier and 
bypasses the heavier current require- 
ments within the power amplifier section. 
Where it is necessary to exceed the cur- 
rent rating of a given VR tube, a parallel 
connection of two such tubes may be 
employed. Such operation, however, re- 
quires a resistor (approx. 100 ohms) in 
series with each VR tube to assure equal 
division of current. The use of such re- 
sistors, of course, may affect the regula- 
tion characteristic slightly. 

With regard to the fixed voltage limi- 
tation, a combination of various tubes 
connected in series will provide the sum 
of the voltage of the various tubes em- 
ployed (see Fig. 5a). The value of the 
series resistance is calculated in the man- 
ner described except that VT,, and 
VT,, are the sum of the anode voltage 

SCREENS 

VOLTAGE 
AMPLIFIER 

POWER 

AMPLIFIER 

Fig. ti, Voltage regulator circuit for an 
audio amplifier. 

drops for the tubes employed in series 
connection. 

Additional changes in fixed value volt- 
ages also may be obtained by a difference 
rather than a sum connection as shown 
in Fig. 5b. 

Combinations of regulated voltages, of 
course, are obtained by series connec- 
tions tapped where required. For ex- 
ample three 0C2 tubes in series would 
provide 75, 150, and 225 volts. 

Regulated bias voltages may be ob- 
tained as shown in Fig. 5c. 

A word of caution relative to the de- 
sign of regulated circuits supplying 
tubes as the load. Filament type tubes 
do not conduct current until the heaters 
have warmed up and, therefore, when 
calculating minimum load current, a zero 
minimum current should be assumed. 
This assumption dictates a maximum 
load current not exceeding the current 
rating of the tube, since the tube is the 
full load until such time as the load 
tubes conduct, Under these conditions, 
a practical method of assuring proper 
series resistance consists of disconnect- 
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ing the load and adjusting the series re- 
sistor for a tube current of slightly less 
than the maximum rating of the tube 
employed. 

Higher load currents may be used if 
the power supply rectifier is changed to 
a separate cathode type in order to in- 
sure that the load conducts whenever 
voltage is impressed across the VR tube. 

Wherever a requirement exists to 
shunt capacitance across the VR tube, 
such as to reduce tube noise or reflect a 
low impedance, a possibility of tube os- 
cillation exists. To prevent such oscilla- 
tion, the tube manufacturer usually 
specifies the maximum value of such 
shunt capacitance. 

When wiring the VR tube, do not use 
pins 3 or 6 since these pins extend in- 
side the tube and their use as tie pointa 
could affect operation of the tube. Æ 

#4, 80 POUNDS 
(from page 21) 

the better eight -inchers will produce a 
low- frequency response clean and full 
down to 45-60 cps. This response will 
depend, of course, not only on the 
speaker fitted but also on the tuning of 
the cabinet. The novel tuning procedure 
and porting method described above 
yield good results, and call for a mini- 
mum of hard work. While the hum -tun- 
ing procedure would seem to be some- 
what limited in application,* the shim 
method should prove workable in many 
reflex systems, particularly larger ones, 
where the major diffculty frequently en- 
countered is panel resonance. In a large 
reflex, panel resonance caused by very 
low frequencies can often be controlled 
by more rigid panels, or effective brac- 
ing. On the other hand, with a very small 
reflex, panel resonance becomes much 
less of a problem, and the main difficulty 
turns out to be cabinet damping. When 
conventional speakers are used in small 
enclosures, cabinet damping require- 
ments are usually quite severe, and the 
author would be inclined- because of 
the practical impossibility of applying 
port damping material when using a 
shim -to abandon the shim method in 
favor of a more standard reflex con- 
struction. However, when and where the 
shim method can be applied to advan- 
tage, the result is likely to be a speaker 
capable of turning in some very fine 
performances. #4 has done this so well 
and so often, in fact, that it appears as 
though this one Super 8 has finally 
found a permanent and happy home. 
And for this the author is thankful, 
being a little low both on funds and 
ideas for cabinet #5 at the present 
time. 

Limited, that is, because hum -tuning 
can only be used when the speaker fitted 
has a resonant frequency near 60 cps. 

AUDIO JANUARY, 1961 

For stereo musical reproduction more 
heavenly than any you've dreamt pos- 
sible, join the thousands of musicians 
and music lovers who now treasure the 
perfect pair: the ESL -C99 MICRO/ 
FLEX cartridge with the ESL -S2000 
SUPER. GYRO /BALANCE arm. 
Astonishingly, this treat can be yours 

for $84.45. (The arm alone is only 
$34.95.) Your audio dealer will be 
delighted to show you - no obligation, 
naturally. 
Vastly increase the life of your entire record 
library for less than the cost of a single disc. Ex 
perts everywhere recommend the incomparable 
ESL Dust Bug -the only automatic, electrostatic 
record cleaner. $5.75 complete (record changer 
model only $4.75) at audio dealers. 

FOR LISTENING AT ITS BEST 

Electro- Sonic Laboratories, Inc. 
Circle 61A 

Dept. A 35.54 36 St. L. 1. City 1, N. Y. 

S ani ru L TRANS- 
FORMERS 

Transformers for Transistor Circuits Power Transformers 

Input Transfomers Output Transformers Choke Coils 

SANSUI ELECTRIC CO., LTD. 
460, Izumi-cho, Suginamiku, Tokyo, Japan 

Circle 615 
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ADVANCE ORDERS 

BOUND VOLUMES 
1960 Issues 

Audio Magazine 

Order Now' 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 

Radio Magazines, Inc. 

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

'Delivery January 16, 1961 

save on stereo 
.-.:... hi-fi 

send for the 1961 

/ILL /EO 
CATALOG 

SAVE MOST! Here's your complete 
money -saving guide to Hi -Fi, including 
products available only from ALLIED. See 
how you save on our recommended com- 
plete Stereo systems. Choose from the 
world's largest stocks of famous -name 
amplifiers, tuners, changers, speakers, 
enclosures, period -style equipment cabi- 
nets, tape recorders, accessories; save 
most with KNIGHT® deluxe components. 
Build your own -save even more with 
our exclusive Hi -Fi KNIGHT- KtTs ®. For 

everything in Hi -Fi and Elec- 
tronics, get the FREE 444 - 
page 1961 ALLIED Catalog! 

ALLIED RADIO 
only $5 down 

uporders 

to $200 

ALLIED RADIO Dept. 146 -Al 
100 N. Westen, Ave., Chicago 80, III. 

Send FREE 1961 ALLIED Catalog. 

Name 

Address 

I City 7one_State L 
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PREAMP 

(from page 26) 

this point is 36,000 ohms, the required 

series resistance, R4i is ( l 11) 
36 = 685, 

000 ohms. The nearest standard value is 
680,000 ohms. To correct for the loss at 
the high -frequency end a small capacitor 
should be connected across R4 such that 
R4C =7 microsecond. In this case 10 
picafarads. The total input impedance is 
then 716,000 ohms. Since the recom- 
mended load for some cartridges is 2 
nlegohms there will be some loss of bass 
which can be corrected with the bass con- 
trol. 

Measurements 

The effect of the tone controls is shown 
in Fig. 4. There is 17 db boost and 10 
db cut at 30 cps. At 10,000 cps there is 
13 db boost and 13 db cut. The two in- 
termediate positions shown reveal some 
interaction between the controls which 
was not found objectionable in listening 
tests. 

The measured distortion is less than 1 
per cent at 1000 cps for 1 volt output 
with volume control in maximum posi- 
tion and tone controls flat for both the 
high- and low -level inputs. At 2 volts 
the distortion is about 2 per cent, mainly 
second harmonics. 

The signal -to -noise ratio is about 65 
db in all positions of the volume control. 
Listening tests show that this is inaudi- 
ble under normal conditions. 

Appendix 
Let ie =lfi (1 +In cos cot) 

and V 
kT 

1n BE 
las 

The a.c. portion of VBB is approxi- 
mately : 

kT (m cos wt - 1/4ne cos 2iet) 
so that d,. 1/4 nl 

With feedback d,= 
4N 

if N = feedback 

factor. 
The peak input voltage is in this case: 

V =Nn, kT 

ol 

yielding 

q 

_qV 1 
m 

kT 

qV m 10Y d,= 
kT 4Ne IVs 

CLASSIFIED- 
Iates: 10e per word per Insertion for noncommercial 
advertisements; tic per word for Commercial adver- 
tisements. Rates are net, and no dlstoo me iII he 
allowed. Dopy mast be accompanied by remlttanee le 
fall, and most reach the New York office by the 
Ent of the month preceding the date of Ian. 

HIGH FIDELITY SPEAKERS REPAIRED 
AMPRITE SPEAKER SERVICE 

163 W. 23rd St., New York, N. Y. CH 3 -4812 

ENJOY PLEASANT SURPRISES? Then 
write us before you purchase any hl -fi. You'll 
be glad you did. Unusual savings. Key Elec- 
tronics, 120 Liberty St., New York 6, N. Y. 
CLoverdale 84288. 

WRITE for confidential money -saving prices 
on your Hi- Fidelity amplifiers, tuners, speak- 
ers, tape recorders. Individual quotations 
only no catalogues. Classified Hi -Fi Exchange, 
AR, 12375 East 65th St., Brooklyn 34, N. Y. 

LOW, LOW quotes : stereo tapes, compo- 
nents, recorders. HIFI, Roslyn 4, Pa. 

COMPONENTS, recorders. Free wholesale 
catalogue. Carston 125 -N East 88th St., New 
York 26, N. Y. 

INCREASE CLARITY, presence, depth with 
the new Duo-phonic Inductor on stereo or 
mono. Send for free facts or order now. 
$29.90. Money back guarantee. The Audionics 
Co., 8 West Walnut St., Metuchen, N. J. 

RENT -A-TAPE : stereo or monophonic. No 
deposits -no minimums. Free catalogue. Co- 
lumbia, 9651 Foxbury Way, Rivera, California. 

ELECTRONIC SURPRISE PACKAGE : Five 
pounds assorted parts. $25.00 value. Only 
$'1.98. KPJ Sales, Box 1252 -E. Studio City, 
California. 

HI -FI FROM JAPAN. Finest imported tun- 
ers, amplifiers, recorders, etc. Free catalogue. 
KPJ Sales, Box 1252 -E, Studio City, Calif. 

COMPONENTS -best quotations- turntable 
sale. Bayla Co., Box 131 -0, Wantagh, N. Y. 

STEREO : three matching custom oak cabi- 
nets. Two back -loaded folded horns, one equip- 
ment. Each 39H x 24W x 21D. Lafayette 35W, 
Garrard, Electro-Volee LS -12's, sacrifice. 
$260.00. Picture 25e. IV. Harrison, 95 Swan 
Lane, Levittown, N. Y. 

AMPEX 601 full -$450.00, 800 full - 
$385.00. 620 -$125.00. All excellent. Central 
Recording, 934 Kansas, Topeka, Kansas. 

MARANTZ Model 3 crossover (two). $60.00 
each JansZen 130.16 tweeter (two) walnut, 
$100.00 each. Shipping collect. All new, opened 
and used two hours (have invoices). Meyer, 
Box 586, W. Hyattsville, Md. 

SELL : RCA Model 44 BA broadcast micro- 
phone (new) $75.00; Measurements Model 71 
square wave generator $75.00 ; Measurements 
Model 79 B pulse generator $35.00; B & W 
distortion analyzer, frequency meter and linear 
detector all three for $100.00. Have other 
items of test equipment. Will sell reasonable. 
W. MeGough, North Park Drive, Woodbridge, 
N. J. 

ELECTRO -VOICE SP -15, Wharfedale Super 
Three tweeter, 3500 crossover, mahogany re- 
flex enclosure. Best offer. New Wharfedale 300 
crossover, $9.00. 9018 -B Arantz- Laughlin, Del 
Rio, Texas. 

PROMPT DELIVERY, we will not be un- 
dersold. Amplifiers, tape recorders, tuners, etc. 
No catalogues. Air mail quotes. Compare. 
L. M. Brown Sales Corp., Dept. A, 239 E. 24 
St., New York 10, N. Y. 

ELECTRICAL ENGINEER 
In New York Metropolitan Area, in- 

terested particularly in book transcrip- 
tion, word selective relays, and translat- 
ing equipment, seeks placement. This 
applicant has experience with varied 
small equipment development and manu- 
facture somewhat similar to that here 
referred, for 30 years and good educa- 
tional foundation. Address kindly foi- 
interview to CA -1, AUDIO, P. O. Box 
629, Mineola, N. Y. 
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FM/CZ 
ANTENNAE II 

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

To be fully informed. 

send 30ç for book 
"Theme And Varia. 
tions"by4F B.Carini 

and containing FM 

Station Directory. 

APPARATUS DEVELOPMENT CO. 
WETHERSFIELD 9, CONN 

Circle 63B 

ELECTROSTATIC TWEETER 
THRILLING 
HI FREQUENCY 
RESPONSE 

ONLY $19.95 
ORDER BY 
MAIL 

kieruiff 
SOUND CORPORATION 

1015 

S. FIGUEROA 

LOS ANGELES 
CALIFORNIA 

Circle 63C 

CANADA 
High Fidelity Equipment 

Complete Lines Complete Service 

Hi -Fi Records - Components 
and Accessories 

8LECTRO-UO10E 
SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO. CANADA 

Circle 63D 

HEADS YOU WIN! 
You'll be a winner by sav- 
ing "heap plenty" on your 
Hi -fi needs. Write todayl 
Ask too for discount cata- 
log A -12. 

KEY ELECTRONICS CO. 
120 Liberty St., N.Y. 6, N.Y. 

Circle 63E 

PACKAGE HI FI 
or SINGLE COMPONENTS 

You'll find our prices low 
and service fast. 

Write for our quotation 

Center Industrial Electronics, Inc. 
74 -A Cortland' St. New York 7, N. Y. 

Circle 63F 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

on IMMEDIATE WHOLESALE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

audio 190 -A Lexington Ave. 
unlimited New York 16, N. Y. 

Circle 63G 

AUDIO JANUARY, 1961 

9Kd.+J.tniy Nom.... 
TERMINAL, HUDSON MERGE. Ter- 

minal Electronics and Hudson Radio have 
merged to form Terminal -Hudson Elec- 
tronics, Inc., with combined U. S. and 
overseas sales exceeding $10,000,000 an- 
nually. William Filler, former President 
of Terminal, is President and Chairman of 
the Board of the new company. Sol Baxt 
and Robert Corenthal are Vice Presidents. 
Terminal- Hudson will carry many lines of 
electronic parts and equipment for both 
the industrial and retail trade. In addition, 
export activities will be continued by 
Terminal Radio International Ltd. as a 
separate subsidiary. Corporate headquar- 
ters of Terminal- Hudson are 236 West 
17th Street, New York City, N. Y. 

TRANSIS- TRONICS MOVES. Public ac- 
ceptance of Transis -Tronics, Inc. new 
TEC S -15 stereo amplifier has been so 
exceptional that the company is moving 
to new headquarters, tripling its floor 
space to meet the demand for the new 
product, according to Bernard D. Cirlin, 
president of the electronic manufacturing 
firm. Move to the new plant, located at 
1601 Olympic Boulevard, Hollywood, Cali- 
fornia, will be completed sometime this 
month. 

LANGEVIN PURCHASED BY SONO - 
TEC. Langevin, manufacturer of profes- 
sional audio equipment for over 25 years, 
was purchased from The W. L. Maxon 
Corporation by Sonotec of Santa Ana, 
California. The Sonotec line of attenua- 
tors, variable hi -lo equalizers, precision 
instrument switches, keys, plugs, Jacks, 
and other transmission equipment will 
now be offered under the Langevin name. 
The new principals of Langevin are Ar- 
thur C. Davis, President, and Howard 
Souther. Executive Vice -President. 

. 9oicicW.insy Pe 
Ampex Audio Company has named John 

A. Larson as Assistant Manager of Adver- 
tising and Sales Promotion. He replaces 
Richard R. Grant, who left the company. 
Philip J. Wood has been named Manager 
of the Equipment Division of Ampex 
Audio. Prior to joining Ampex, Mr. Wood 
was Marketing Manager of Zenith Sales 
Corporation. 

Thomas Organ Co. names George Gil- 
christ Director of Merchandising. For the 
past 8 years Mr. Gilchrist has been Man- 
ager of the Organ Division of Lyon and 
Healy of Chicago. He will be responsible 
for contacting Thomas Distributors and 
setting up special merchandising pro- 
grams. Mr. Gilchrist has written a num- 
ber of articles and conducted studies in 
various phases of the organ business dur- 
ing his 25 years with Lyon and Healy. 

MOM 

SAVE YOUR 
COPIES OF 

AUDIO 
Each file holds a 

full year's copies. 

Jesse Jones Vol- 
ume Files for every 
publication. 

Covered in durable 
leather like Kivar, 
title embossed in 16 
Kt gold. 

Satisfaction guaranteed 

Attractive and 
practical for your 

home or office 

3 for $7.00 
6 for S13.00 

ORDER NOW -send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N. Y. 

F R E E UPON E 

DESCRIPTIVE FOLDER 
E S T 

r 
1 

1 

1 

1 

1 

RADIO SHACK'S famous 
Electronics J , 

CATALOGS 
for 12 full months t, 
See over 100,000 
items like these 

Stereo, hi -fi 
LP records 
New hi -fi kits 
New tester kits 
Recorded tapes 
Accessory tools 
Electronic parts 

Yes! Mail coupon for 12 

months of savings on elec- 
tronic equipment! Finest 
quality, tremendous se- 
lection! Easiest terms - 
up to 2 years to pay. 
Satisfaction guaranteed. 

roar is 

RADIO SHACK Corp. 
730 Commonwealth Ave., Boston 17, Mass. 

RADIO SHACK CORP. Dept. 61Al2 I 

730 Commonwealth Ave., Boston 17, Mass. f 

Please send me Rodio Shock's catalogs for next 12 

months FREE and POSTPAID. 

Name_- . -. -__. 
Address_- 

- 
- -- -- - - - - -- - -- 

1 City-..- -. 
- 

.Zone____ State ..._ 

L -- - -- Circle 63A 

ALL MIXED UP 

ABOUT CANCER 
You needn't be. Today many 
cancers are curable. Your 
best insurance against can- 
cer is a health checkup every 
year. And send a check to the 
American Cancer Society 
to help wipe out this dread 
disease. Send your contri- 
butions to "Cancer," in care 
of your local post office. 

AMERICAN CANCER SOCIETY 
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LAFAYETTE RAD I O 
KT -600A PROFESSIONAL STEREO CONTROL CENTER 

KT -600A In Kit Form 79.50 
5.00 DOWN 

Response 540,000 cps - 1 db. 
Precise "Null" Balancing System 
Unique Stereo and Monaural Control Features 
Concentric Input Level Controls 
Easy -To- Assemble Kit Form. 

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 80 db below 2 volts. 14x10%x41/2". Shpg. 
wt., 16 lbs. 

LA -600A Completely Wired 

134.50 

THE REMARKABLE KT -650 FM TUNER KIT 

KT -650 Kit 54.50 
5.00 Down 

Made in U.S.A. 

LT -650A Completely Wired 

79.95 
Virtually Distortionless Performance -Less 
Than .15% Distortion at 100% Modulation 
Sensitivity 3 1 v for 30db of Quieting 
Response ± 1/2db 15. 35,000 cps 
Variable AFC 

Professional FM Laboratory Standard Perform- 
ance - Circuitry employs a low noise front 
end with triode mixer plus double tuned dual 
limiter and wide band Foster Seeley discrim- 
inator. IF and Discriminator coils are factory 
prealigned- permits playing the tuner as soon 
as assembly is completed. Printed circuit board 
and famous Lafayette instruction manuals make 
kit building a pleasure. 14x9/8Hxll "D. Shpg. wt., 
13r/z lbs. 

NEW1 KT -550 100 -WATT BASIC STEREO AMPLIFIER KIT 
KT -550 In Kit Form 134 CO 

5.00 Down 
Rated at 50 -Watts per Channel 
Response from 2. 100,000 cps, 0, -1db at 1 -Watt 
Grain Oriented, Silicon Steel Transformers 
Multiple Feedback Loop Design 
Easy-To. Assemble Kit Form 

A new "Laboratory Standard" dual 50 -watt amplifier 
guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineering techniques plus 
the finest components ensure flawless performance. 
Distortion levels so low they are unmeasurable. Hum 
and noise better than 90 db below 50- watts. Complete 
with metal enclosure. 91 /ax121/2"D. Shpg. wt., 60 lbs. 

LA -550 Completely Wired 

KT -500A FM -AM STEREO TUNER KIT 
KT -500A In Kit Form 74.50 

5.00 Down 

LT -50A Completely Wired 

124.50 
Multiplex Output .for New Stereo FM 
Armstrong Circuit with Dual Limiters and Foster - 
Seeley Discriminator 
Extreme Sensitivity and Wide Frequency Response 
Easy -To- Assemble Kit Form 

Separate FM and AM tuning sections, each with Its 
magic eye. FM: automatic frequency control, 2 micro- 
volts sensitivity for 30 db quieting, frequency response 
20-20,000 cps :1h db, full 200 kc bandwidth. AM: 
efficient broadband circuitry. built -in antenna. Two 
printed circuit boards make wiring simple. 133/4x10%x 
41/ ". Shpg. wt., 22 lbs. 

Lafayette Radio, Dept.' AA -1 

The NEW 1961 Lafayette 
Electronics Catalog No. 610 

P.O. Box 190, Jamaica 31, N. Y. 

Name 
Address 

City Zone State ATAFAYE 7C" 
wES_. RAD I co I NEW YORK 13, N.Y. BRONX 58, N.Y. NEWARK 2, N.J. 

LOCATIONS JAMAICA 33, NEW YORK PLAINFIELD, N.1. PARAMUS, N.1. BOSTON 10, MASS 
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Neat Onkyo Denki Co., Ltd. 2 

Paco Electronics Co., Inc. 47 

Peerless Electrical Products, A Division 
of Altec Lansing Corporation 51 

Pickering & Company, Inc. 17 

Pilot Radio Corporation 30, 31 

RCA Electron Tube Division Coy. Il 
Radio Shack Corporation 63 

Rockbar Corporation 5 

Sansui Electric Co.. Ltd. 61 

Sargent -Rayment Co. 53 

Scott, H. H., Inc. 55 

Sherwood Electronic Laboratories, Inc. 1 

Shure Brothers, Inc. 46 

Sonotone Corp. 4 

Superscope, Inc. 41 

Tandberg of America 52 

Tannoy (America) Ltd. 56 
Transis -Tronics, Inc. Coy. IV 

United Audio Products 57 
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VOLUME BALANCE MIS TREBLE ItEIECTOR 

n[ 

1 I' 1 ALL TRANSISTOR $TFREO AMPI.P I R MOOT S -IS 

OBSOLETES 
ALL 

OTHERS: 
The TEC S -15 all transistor 40 watt stereo amplifier brings a space age concept to high fidelity. Never before has the audiophile been at le 

to get so much high quality sound for so little. A neat package 10" long and seven pounds light puts out 40 watts of pure undistorted sound. 

And the price is as exciting as the package -only $129.50. Because of its all-transistor circuitry, the unique S.15 has no heat, no hum, no 

microphonics. Quite naturally, from Transis.Tronics. Write for your copy of complete specifications. Power Output 40 watts (20 watts per 

channel). Frequency Response ±0.5 db 20-20,000 cps. Response is 3 db down at 6 cps and 45,000 cps. Intermodulation Distortion less 

than 0.9% at rated output, 60 and 6000 cps. Harmonic Distortion less than 0.5% at rated levels. Inputs 5 pair: magnetic phono, tuner, 

tape, auxiliary 1, auxiliary 2. Front Panel Controls: volume, 

channel A; treble channel B; function (phono, tuner, tape, 

loudness; scratch filter, rumble filter. Balance Control for 

cut off sound from either speaker. Circuitry, 2 germanium 

volts AC, 50-60 cps; 1228 volts DC for battery operation. 

EC 
S -15 

power; balance; bass channel A; bass channel B; treble 

auxiliary 1, auxiliary 2); mode (mono A, stereo, mono B); 

equalizing speaker outputs. At full rotation will completely 

diodes, 3 silicon diodes. Power Requirements 105120 

TEC Transistor Engineered Components- 

Tra,sisTronics, Inc., 1601 Olympic Boulevard, Santa Monica, California 
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